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FOREWORD

The papers presented at the Twentieth Annual Conference of the
Military Testing Association came from the business, educationai, and
military communities, both foreign and domestic. The papers reflect
the opinions of their authors only and are not to be construed as the
official policy of any institution, gevernment, or branch of armed
service.
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MTA KEYNOTE ADDRESS:

QUALITY OF LIFE ‘

RADM W. H. STEWART, USCG

Chief, Office of Personnel

Thank you Capt. Ferguson.

On behalf of the Coast Guard, I want to add my personal welcome to each
of you to the twentieth annual MTA conference. This conference will cap two
decades of effort to exchange technical information and know-how in the personnel
management area. For twenty years many of you have made special efforts to
present scholarly papers. For twenty years, each of the services has made
special efforts to host this conference. That the conferences have continued
for twenty years is a testimony to their worth. That your membership and
attendance now includes representatives from the academic communities, from
other government agencies, from private industry, and from military services
of other countries is also an indication that much of the information you -seek

to exchange is of a broad and possibly universal nature.

At this time, I would Tike to welcome in particular Colonel Seuberlich
and Dr. Puzicha from Germany and also Squadron Leader Thompson from Australia,
as well as Mr. Beel from the Royal Navy, and Colonel Leach from Canada. I
understand that Canada has volunteered to host this convention at Toronto in
1980. T also want to recognize Mr. Foley of the Navy Personnel Research and .
Development Center who will host this convention in San Diego next year. 1
wish to welcome the participants from the Universities, from private industry,
and from other government agencies. Also, I want to acknowledge the presence
of the commanding officers of our Coast Guard training units and their staffs

nding Officer/Training Officer Conference.

; .
who have been attending the Command

A

I am not scientifically qualified to judge the merits of your papers, I can
say, as a qualified layman, that you generate a considerable amount of material.
Considering the volume, complexity, and specificity of your output, I'm not
certain whether I admire most the people who are delivering this information

or the ones who are receiving and understanding it. In any case, it is not
hard to understand why you always have a full schedule.

I have reviewed the proceedings of your last three meetings and, though
)

As Chief of Personnel of the Coast Guard, I am very concerned with utility,
efficiency, and productivity; for these are the measures of individual and
organizational performance. As Chief of Personnel, I also wonder if the Coast
Guard men and women of today can handle the Coast Guard of tomorrow. Most of
the instruments and procedures that you develop are designed to help answer
questions of this sort and to improve the efficiency or productivity of the
organization supporting your research. However, such improvements may or may
not benefit the individuals who are being managed. Almost always, the concept
of utility ignores the individuals in the organization because the utility is _
designed to benefit the organization. This, or course, is good for the organi- R
zation and what is good for the organization generally returns benefits to th <
individuals in the organization. But, I have seen ome great exceptions. Wel

- xii 15



have kemt ships at sea too long; and we have permitted long work days, and

long work weeks. Of course, when there is a valid need which requires personal
sacrifice, not many will complain. But we cannot justify working people 16
hour days simply because there is utility to it. The point is that we must

be aware of the very real balance between benefits to the organization and to
the individual. One way of benefiting both the individual and the organization
is to increase professionalism at all personnel levels. This is the major goal
of the Commandant of the Coast Guard. That is, we will encourage and assist
professional development of benefit to the individual and of value to the
organization.

It is the balance between individual and organizational benefits which
determines the quality of life. This balance must continually be reestablished
a5 conditions change. For exampie, the Coast Guard has Just approved the policy
to provide the opportunity for women to serve in all billets on board all ships
and stations and in all grades and ranks, including the billet of commanding
officer. The only restriction is that adequate personal privacy can be provided.
This decision wa:s not the product of an organizational utility model. For one
thing we have always felt that the Coast Guard has done well even without women.
Therefore, the decision to open opportunities for women was based primarily
on considerations of equity and justice. This decision is the product of those
social, philosophical, political, and legal forces which are continuously
evolving and changing our society. So, with one value judgment, a huge change
has been introduced into the Coast Guard.

One of the objects of the change was, to make greater opportunities avail-
able to women. But, as I indicated before, I am also concerned with both
individual and organizational performance; and certainly there is no intention
or putting women (or men, for that matter) into positions where they are not
qualified or where they cannot perform adequately. Not only would such assign-
ment be unfair to the individual woman (or man), but also it would reduce
organizational performance levels. We all know that the ability to perform is
a function of individual aptitude, training and motivation. If a woman wants to
serve in a previously all male billet or job, then She has (by definition)
adequate motivation to perform. But, she may not be qualified because of lack
of training or experience even though she has the aptitude. This is also true
for most male recruits we take into the Coast Guard.

The question has been, and still is, who can best be trained, that is, who
has the aptitude for training? It is in this area that your classification
tests have made a valuable contribution. But, do these tests work equally well
for women as for men? Our mechanical aptitude tests are effective in predicting
mechanical learning ability and knowledge for the white male majority; but most
women, and many minorities, perform at the chance score level on these tests.
This implies either, that most women and many minorities have no mechanical
aptitude of use to the Coast Guard, or that we have not yet built tests that are
culture-fair in evaluating their ability to learn to do mechanical work. Both
my staff and I believe that the tests are culturally biased. Even so, how can
I implement a policy which permits women to go into enlisted ratings which are
heavily loaded with mechanical skill requirements, if all we know about women's

ests. It is obvious to me that we need new test instruments (which we are now

‘echam‘ca] aptitudes is that they score at the chance level on our mechanical
b

uilding) to tell us about the mechanical abilities of women and minorities.



0f course we also need to know if the tests are valid predictors of performance
both im sschool and on the job. :

@re of the major problems has been a lack of knowledge about the Jjob.
Howevesr, T expect that your efforts in the job-task analysis will provide basic
information which can be used to evaluate and validate not only the test instru-
ments, but also the curriculums of our training schools, and even the structure
and composition of the job itself. This effort is extremely important. It has
been estimated that a work appraisal system for Civil Service could cost the
entire Federal Government a half a billion dollars a year. However if such a
system could increase productivity by as much as two percent it would effect

savings far outweighing its cost.

These considerations of -course involve technical questions which you as
professionals in this field must answer with empirical studies. These studies,
I am toid, must conform to the new Uniform Guideiines on Empioyee Seiection
Procedures just released. I understand that the intent of the Uniform Guide-
lines is to assure equity and justice and to mandate fair recognition of the
individual's potential, regardless of group membership. So, it seems that the
social, philosophical, political, and legal forces have resulted in producing
these guidelines; just as they did in our Coast Guard decision to provide equal

opportunities to women.

However, these great and elegant decisions cannot be fully implemented
without the supporting technologies to help the organization adapt to these

changes.

We ask your help to assist us with your technology as we accommodate to t.
change that equity dictates. Change by itself, threatens organizational effi-
ciency. This change (especially in personnel) is greater today than ever
before. Change presents a problem. This has always been true. For example
a young Naval officer wrote in his journal, -

Change thus succeeding change with bewildering rapidity...find all
who have sought to keep up...have been called upon to absorb new
ideas before the last has been assimilated. '

This was written in 1879--almost a hundred years ago.

If change is handled properly, it can improve the quality of service 1life,
maintain or improve productivity, and increase the level of professionalism.

I believe this is your mission. You are responsible for the research and
development efforts needed to supply us with new todls, instruments, and pro-
axdures and knowledges which help us as managers to effectively accommodate to
new situations. I am also confident that you will anticipate future changes,
and even become instruments of change yourselves.

I am sure you will rise to this occasion because it is, after all, your
life work. To the-extent that you are always concerned for the individual, and
assume a responsibility to improve the quality of 1ife of each man and woman in

the service, both the individual and the organization will benefit. a
This is my belief, but only you can make it happen. ‘
Thank you.
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20th Annual Ce:ference
MILITARY TESTING ASSOCIATION ‘

30 October - 3 November

MONDAY, OCTOBER 30

Lobby
1200-1900 Registration
Presidential Suite
(Room 404)
1600-1800 Steering Committee Meeting
Gazebo ROOii
1900-2000 Informal Reception

TUESDAY MORNING, OCTOBER 31

South Ballroom

0900-1000 Conference called to order
0900-0915 Greetings by Coast Guard Institui=

Commanding Officer

CAPT JAMES E. FERGUSON ‘
0915-1000 Keynote Address

RADM W. H. STEWART, USCG
Chief, Office of Personnel

1000-1030 Break
1030-1140 INTERNATIONAL PRESENTATIONS

“Strain by Prolonged Duty Hours and Problems as to
Mobility of Soldiers - As Seen by Federal Armed Forces
Association" (20 min.)

COL H.E. SEUBERLICH, German Federal Armed Forces
Association

"Execution of Large Occupational Anaiwysic of the
Royal Navy's Operations Branch" (20-min.)
C.D. BEEL, Royal Navy

"A Strategy for Task Analysis and Criterion Definition
Based on Nonmetric Multidimensional Scating" (30 min.)
LCOL GLENN M. RAMPTON, Canadian Forees Personnel,
Applied Research Unit




1140-1200 Announcements

1200-% 300 Lunch
TUESDAY AFTERNC ¥, CCTOBER 31

Appaloosa Room
1300-1430 PERSONNEL APPRA.

"Quality of ROT~ assijons to the Army Officer Corps"
(15 min.)

DR. ARTHUR C.F. GILBERT and DR. RICHARD S. WELLINS,
Army Research Institute, and DR. JOHN I. WELDON, U.S.
Army Training and Doctrine Command

Prediction of Reading Grade Levels of Service
Applicants from Armed Services Vocational Aptitude

Battery (ASVAB)" (30 min.)

JOHN J. MATHEWS AND LONNIE D. VALENTINE, JR.,
Brooks Air Force Base, WAYNE S. SELLMAN, Randolph
Air Force Base

Appaloosa Room
1500-1630 EXAMINATION ITEMS
Evaluating and Improving

"Objective Evaluation of Correspondence Course Items"
(30 min.)
DR. ANDREW N. DOW, USNETPDC

"The Emergence of an Item-Writing Technology"

(30 min.)

GALE ROID and TOM HALADYNA, Oregon State System of
Higher Education

Arabian Room
1300-1430 METHODS OF DETERMINING PERSONNEL AVAILABILITY

"PAM: A Methodology for Predicting Air Force Personnel
Availability" (20 min.)

H. ANTHONY BARAN, ANDREW J. CZUCHRY, JOHN C. GOCLOWSKI,
DUNCAN L. DIETERLY, FREDRIC F. PHILLIPS, STUART E. PESKOE,
and ANTHONY J. LOFASO, Air Force Human Resources laboratory .

Symposium: Methodology for ifobilization
Population Inventory
Chairman: DR. JACK M. HICKS

"Some Implications of Commercial Test Normings
for Mobilization Surveys"
R. F. BOLDT, Educational Testing Service

"Measuring the Military Base Population of the 1980's"
M. A. FISCHL, US Army Research Institute
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"Development of a Mobilization Population Inventory
Using Existing ASVAB Data Banks"

GEORGE V. RUX and WILLIAM GRAHAM, Military
Enlistment Processing Command

"Air Force Experience with PROJECT TALENT"
LONNIE D. VALENTINE, JR., Air Force Human
Resmurces Laboratory

Arabian Room
1500-1630 PERFORMANCE MEASUREMENT

"Camplexity of Flight Path Data as an Index of
Ski11 in Piloting Performances from a Flight
Simulator Based Job-Sample Test" (25 min.?

BRIAN D. SHIPLEY, JR., US Army.Research Institute
Field Unit, Fort Rucker, Alabama

"Evaluation of Intelligence Producing Capabiiity of
Selected Combat Arms Units" (40 min.?

EARL W. RUBRIGHT, 80th MTC/NSA

ALVALINE JACKSON

"Learning Aptitude, Error Tolerance, and
Achievement Level as Factors of Performance

in a Visual-Tracking Task" (25 min.)

BRIAN D. SHIPLEY, JR., US Army Research Institute
Field Unit, Fort Rucker, Alabama

Palomino Room
1300-1430 VALIDATION-PREDICTION, Session 1

"The Impact of Valid Selection Procedures on
Workforce Productivity" {25 min.)

FRANK L. SCHMIDT, ROBERT C. McKENZIE, and
TRESSIE W. MULDROW, U.S. Civil Service
Commission and JOHN E. HUNTER; Michigan State
University

"Job Performance of USAF Bypassed Specialists" (20 min.)
CAPT WILLIAM H. CUMMINGS and CAPT DAVID S. VAUGHAN, USAF
Occupational Measurement Center

“Analysis of Heavy Equipment Operator Jobs" (25 min.)
SIDNEY A. FINE, HOWARD C. OLSON, DAVID D.

MYERS, and MARGARETTE C. JENNINGS, Advanced

Research Resources Organization

Palomi#no Room
1500-1630 VALIDATION-PREDICTION, Session 2

"Predictive Utility of the Officer Evaluation Battery
(OEB)" (15 min.)
DR. ARTHUR C.F. GILBERT, US Army Research Institute
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Appaloosa Room
0800-@935

"Assessment Center Variables as Predictors of On-Job
Performance Characteristics" (25 min.)
DR. CHARLES H. CORY, NPRDC

"Using an Assessment Center to Predict Leade:ship
Course Performance of Army Officers and NCOs" (25 min.)
FREDERICK N. DYER and RICHARD E. HILLIGOSS,

Army Research Institute Field Unit, Fort

Benning, Georgia

"Validity of Associate Ratings of Performance Potential
by Army Aviators" (15 min.)

ROBERT F. EASTMAN, US Army Research Institute Field Unit,
Fort Rucker, Alabama. and MARIE LEGFR. lIS Army Research
Institute

WEDNESDAY MORNING, NOVEMBER 1

OCCUPATIONAL-TASK ANALYSIS, Session 1
Issues and Answers

"Obstacles to and Incentives for Standardization of Task

Analysis Procedures" (20 min.)
ROBERT V. STEPHENSON and HENDRICK W. RUCK, Air Force

Human Resources Laboratory

"Task Analysis: Destination or Journey" (15 min.)
DR. MELVIN D. MONTEMERLO and DR. FRANX M. AVERSANO
US Army Training Support Center

"Four Fundamental Criteria for Describing the Tasks of

an Occupational Specialty" (20 min.)
DR. WALTER E. DRISKILL and CAPT FRANK C. GENTNER, USAF

Occupational Measurement Center

"Two Applications of Occupational Survey Data in Making
Training Decisions" (20 min.)

CAPT DAVID S. VAUGHAN, ATC Technology Applications Center
CAPT JOHN R. WELSH

"The Stability Over Time of Air Force Enlisted
Career Ladders as Observed in Occupational
Survey Reports" (20 min.)

WALTER E. DRISKILL and FREDERICK B. BOWER, JR.,
USAF Occupational Measurement Center



Appaloosa Room
100-1130 OCCUPATIONAL-TASK ANALYSIS, Session 2
Using Instructional Systems Development .

"The Collection and Prediction of Training Emphasis
Ratings for Curriculum Development" (20 min.)
HENDRICK W. RUCK, NANCY A. THOMPSON, AND SQDN LDR
DAVID C. THOMSON, USAF Human Resources Laboratory

"Data Base to Determination of Training Content: A
Manageable Solution" (20 min.)
D.D. DAVIS, CNET

"Using the Computer to Build the Task Inventory" (15 min.)
THOMAS M. ANSBRO, CNET

zSystemagic Instructional Validation Through Testing"
5 min. _

DR. MARJORIE A. KUENZ and FREDERICK C. ROBERTS, III
Naval Health Sciences Education and Training Command

Arabian Room
0800-0930 STATISTICAL AND MEASUREMENT METHODOLOGIES, Session 1

"A Primer of Item Response Theory" (30 min.)
THOMAS A. WARM, US Coast Guard Institute _ .

"A New Procedure to Make Maximum Use of Available
Information When Correcting Correlations for Restriction
in Range Due to Selection” (30 min.)

DR. JAMES 0. BOONE, Civil Aeromedical Institute, Federal
Aviation Agency

Arabian Room
1000-1130 STATISTICAL AND MEASUREMENT METHODOLOGIES, Session 2

"A Comparison of Three Models for Determining Test

Fairness" (25 min.)
DR. MARY A. LEWIS, Civil Aeromedical Institute, Federal

Aviation Agency

“A Method to Evaluate Performance Reliability of
Individual Subjects" (15 min.)

ALAN E. JENNINGS, Civil Aeromedical Institute, Federal
Aviation Agency
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Palomino Room
0800-0930

Palomino Room
1000-1130

Appaloosa Room
1300-1430

"A Comparison of Two Criterion-Referenced Scoring Procedur=s
for an Answer-Until-Correct, Multiple-Choice Performance
Test" (20 min.)

DR. JOHN B. MEREDITH, JR. and J. THOMAS MARTIN, JR., Data-
Design Laboratories

zAn Ana]gsis of the OE Concept and Suggested Improvements"
30 min.

DR. CLAY E. GEORGE and HENRY L. KINNISON, Texas Tech
University and H. WAYNE SMITH

VALIDATION-PREDICTION, Session 3

arison of Interrater
ormats" (30 min.)
D Center

"Performance Test Objectivity: Comp
Reliabilities of Three Observation F
GERALD J. LAABS, Navy Personnel R &
WILLIAM A. NUGENT

ZPredict;on of Field Artillery Officer Performance"
15 min.

ARTHUR C.F. GILBERT, RAYMOND 0. WALDKOETTER, and
ANTHONY E. CASTELNOVO, US Army Research Institute

VALIDATION-PREDICTION, Session 4
Symposium: Innovative Test Validation Strategies
Chairman: MARVIN H. TRATTNER '

"Construct Validity"
BRIAN S. O'LEARY, U.S. Civil Service Commission

"Test of a New Model of Validity Generalization:

‘Results for Tests Used in Clerical Selection"

KENNETH PEARLMAN and FRANK L. SCHMIDT, U.S. Civil
Service Commission, JOHN E. HUNTER, Michigan
State University

"Synthetic Validity"
MARVIN H. TRATTNER, U.S. Civil Service Commission

WEDNESDAY AFTERNOON, NOVEMBER 1

OCCUPATIONAL TASK ANALYSIS, Session 3
Instructional Systems Development (ISD) and NEPDIS

Overview
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Appaloosa Room
1500-1630

Arabian Room
1300-1430

"Scheduling Formal School Training to Maximize .
Cost Effectiveness® (20 min.)
DOUG GOODGAME, Texas A&M University

"Methods for Determining Safety Training Priorities for Job
Tasks (20 min.)

NANCY A. THOMPSON and HENDRICK W. RUCK, Air Force Human
Resources Laboratory

OCCUPATIONAL-TASK ANALYSIS, Session 4
Applying Task Analysis Methodology

"Methods for Collecting and Analyzing Task Analysis
Data" (20 min.)

A. JOHN ESCHENBRENNER and PHILIP B. DeVRIES, McDonnell
Douglas Astronautics Co., HENDRICK W. RUCK, Air Force
Human Resources Laboratory

"Methodology for Selection and Training of
Artillery Forward Observers Job Analysis" (20 min.)
JOHN B. MOCHARNUK and RUTH ANN MARCO,

McDonnell Douglas Astronautics Co.

"Observer Self-Location Ability and Its Relationship .
to Cognitive Orientation Skills" (30 min.)

JOHN R. MILLIGAN and RAYMOND 0. WALDKOETTER,

Army Research Institute Field Unit, Fort Sill,

Oklahoma

"Job Ainaiysis in the US Army Medicai Training Environment"
20 min.)

J. S. TARTELL, US Army

SIMULATORS AND SIMULATION, Session 1
Design, Evaluation, and Personnel Performance

"Evaluation of Troubleshooting Simulator"
(30 min.)

DALE A. STEFFEN and ANITA S. WEST, Denver
Research Institute



Arabian Room
1500-1630

Palomino Room
1300-1430

Palomino Room
1500-1630

"Methodology for Evaluating Operator Performance on
Tactical Operational Simulator/Trainers" (30 min.)
DR. CHARLES W. HOWARD, Army Research Institute, Fort

Bliss, Texas

"Critical Performances of Battalion Command Groups"

(30 min.)
IRA T. KAPLAN and HERBERT F. BARBER, Army Research

Institute, Fort Leavenworth, Kansas

SIMULATORS AND SIMULATION, Session 2
Design, Evaluation and Personnel Performance

"An Application of Tactical Engagement Simulation for
Unit Proficiency Measurement" (45 min.)

C. MAZIE KNERR and ROBERT T. ROOT, Army Research
Institute, LTC LARRY E. WORD, US Army Training Support
Center

"Evaluation of the MODIA Planning System" (45 min.)
CAPT JOHN R. WELSH, JR., Air Training Command,
Lackland AFB, Texas

PERSONNEL SELECTION

"Weighted Selection System for AFROTC Applicants--
Perspective After Second Year of Use" (20 min.)

LT COL DAVID K. JACKSON and M. MERIWETHER GORDON, JR..
AFROTC/ACME

"The Defense Language Aptitude Battery (DLAB)" (20 min.)
ROBERT G. HENDERSON, Defense Language Institute, Foreign
Language Center

"Monte Carlo Computer Programs for Simulating Selection
Decisions from Personnel Tests" (30 min.)
J.W. THAIN, Defense Language Institute, Foreign Language

Center
GENERAL

"Computer Assisted Reference Locator (CARL) System: An

Overview" (25 min.)
WILLIAM A. SANDS, Navy Personnel Research and Development

Center
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Appaloosa Room
0800-0930

Appaloosa Room
1000-1130

THURSDAY MORNING, NOVEMBER 2 ‘

OCCUPATIONAL-TASK ANALYSIS, Session 5
CODAP, Occupational Analysis for Training and
Task Consolidation

"CODAP: A New Modular Approach to Occupational
Analysis" (20 min.)

MICHAEL C. THEW and JOHNNY J. WEISSMULLER, Air Force
Human Resources Laboratory

"Occupational Analysis for Field Grade Army
Officers (30 min.)

SALLY J. VAN NOSTRAND, Army Research Institute,
and M. REID WALLIS, Richard A. Gibboney Associates

A Technique for Selecting Electronic Specialties

for Consolidation" (20 min.)
HENDRICK W. RUCK, Air Force Human Resources Laboratory

USING RATING SCALES
Issues, Evaluations, and Applications ‘ )

"The Content Issue in Performance Appraisal Ratings"
(35 min.) :

CAPT R.H. MASSEY, C.J. MULLINS, and J.A. EARLES, Air
Force Human Resources Laboratory

"Differential ReSponses on Alternately Anchored Job Rating

Scales" (20 min.)
LT COL JIMMY L. MITCHELL, Air Force Occupational Measurement

Center

"Sample Size and Stability of Task Analysis Inventory

Response Scales" (20 min.)
JOHN J. PASS and D.W. ROBERTSON, Navy Personnel Research

and Development Center

"Benchmark Scales for Collecting Task Training Factor

Data" (15 min.)
SQN LDR DAVID C. THOMSON and KEN GOODY, Air Force
Human Resources Laboratory
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Arabian Room
0800-0930

Arabian Room
1000-1130

Palomino Room

0800-0930

OCCUPATIONAL SURVEYS, Session 1
Collecting, Evaluating, and Using the Data

"Civilian Ground Safety Officer Job and Training
Requirements Survey" (15 min.)
DOUGLAS K. COWAN, Air Force Human Resources Laboratory

"Determining the Training Requirements of United States
Coast Guard Warrant and Commissioned Officer Billets"
(20 min.)

J.W. CUNNINGHAM, North Carolina State University

D.W. DREWES

“Evaluating the Arm_ Occupational Survey Program
Methodology: Answer Booklets, Questionnaire
Length, and Population Coverage" (25 min.)

EUGENE M. BURNS, US Army Military Personnel Center

"The Use of Job Satisfaction Data in the Occupational

Survey Program" (20 min.)
CAPT JOHN X. OLIVO and CAPT ELENA J. WEBER,
USAF Occupational Measurement Center

OCCUPATIONAL SURVEYS, Session 2
Symposium: US Army Job Satisfaction and Retention

Project

"General Overview and Initial Findings of the
Project on Job Satisfaction and Retention of
U.S. Army Enlisted Personnel"

LAWRENCE A. GOLDMAN, DARRELL A. WORSTINE, and
CEDELLA J. BONETTE, US Army Military Personnel
Center

TRAINING PROGRAMS AND PROBLEMS, Session 1

"Aircrew Training Research - Project ACTIVE" (45 min.)
CAPT W.E. KEATES, Canadian Armed Forces

"Development of the Army ROTC Management Simulation
Program and Instructors' Orientation Course" (20 min.)
R.A. DAPRA and W. BYHAM, Development Dimensions,

Inc., M.G. RUMSEY, A. CASTELNOVO, and R.S. WELLINS,
Army Research Institute

28
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Palomino Room
1000-1130 TRAINING PROGRAMS AND PROBLEMS, Session 2 ' ‘

"How Do You Buy 'Good Design': An Examination of the
Army's TEC Program" (25 min.)
CAPT ROBERT R. BEGLAND, TRADOC HDQTS.

"Content Validation of Class A School Curricula

in the Coast Guard" (30 min.)
MICHAEL J. BOSSHARDT, DAVID A. BOWNAS, Personnel
Decisions Research Institute, RICHARD S. LANTERMAN,

U.S. Coast Guard

"Experimental Evaluation of a High Technology Training

Program" (35 min.)
DR. ARTHUR KAHN, Westinghouse D&ES Center

THURSDAY AFTERNOON, NOVEMBER 2

Appaloosa Room
1300-1430 TESTING: Techniques and Technologies

"The Development of A Technique for Using Occupational ‘
Survey Data to Construct and Weight Computer-Derived

Test OQutlines for Air Force Specialty Knowledge

Tests (SKTs)" (30 min.)

WILLIAM J. PHALEN, Air Force Human Resources

Laboratory

"Evaluation of Computer-Derived Test Outlines

Using Conventional Test Qutlines as a Critarion
Reference During Test Development Projects" (20 min.)
CAPT CONRAD G. BILLS, USAF Occupational Measurement
Center

"A Generalization of Sequential Analysis to Decision
Making with Tailored Testing" (20 min.)
MARK D. RECKASE, University of Missouri-Columbia

"A Methodology to Evaluate the Aptitude Requirements of

Air Force Jobs" (20 min.)
LLOYD -D. BURTCH, Air Force Human Resources Laboratory
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Arabian Room
1300-1430

Palomino Room
1300-1430

Gazebo Room
1900-2000

Ballroom
2000-2200

South Ballroom
0900-1030

PERFORMANCE FEEDBACK

"A Learning-Receptive State as Induced by an Auditory
Signal or Frequency Pulse" (30 min.)

DR. RAYMOND 0. WALDKOETTER and DR. JOHN R. MILLIGAN,
Army-Research Institute Field Unit, Fort Sill,
Oklahoma

INSTRUCTIONAL EVALUATION AND TEST DEVELOPMENT

"The Instructional Quality Inventory: Introduction
and Overview" (20 min.)

JOHN A. ELLIS, WALLACE H. WULFECK II, Navy Personnel
Research and Development Center, ROBERT E. RICHARDS,
NORMAN D. WOOD, The Pennsylvania State University,
M. DAVID MERRILL, Courseware, Inc.

"Design of Machine Scorable 'Hands On' Performance
Tests in a Paper and Pencil Mode" (60 min.)
ROBERT N. JOHNSON, US Army Administration Center

THURSDAY EVENING, NOVEMBER 2

Social Hour
Dinner

FRIDAY MORNING, NOVEMBER 3

WOMEN IN THE UNIFORMED SERVICES

"Differential Field Assignment Patterns for Male and
Female Soldiers" (20 min.)

"DR. L.W. OLIVER and MS. N.E. BABIN, Army Research
Institute

Lo
<
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"The Premature Attrition of Navy Female Enlistees"

(20 min.)
GERRY L. WILCOVE, PATRICIA J. THOMAS, and CONSTANCE
BLANKENSHIP, Navy Personnel Research and Development

Center

"Leader Sex, Leader Descriptions of Own Behavior,
and Subordinates Description of Leader Behavior"

(30 min.)
MAJ JEROME ADAMS, JACK M. HICKS, Army Research
Institute ‘

"Female Utilization in Non-Traditional Areas" (20 min.)
JOSEPH A. BERGMANN and RAYMOND E. CHRISTAL, Air Force

Human Resources Laboratory

31
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OCCUPATIONAL SURVEYS
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CIVILIAN GROUND SAFETY OFFICER JOB AND TRAINING
REQUIREMENTS SURVEY |

By
Douglas K. Cowan
Air Force Human Resources Laboratory
Brooks AFB, Texas

The opinions and conclusions expressed in this paper
are those of the author and are not necessarily
those of the United States Air Force.

I. INTRODUCTION

This study was the result of an expressed need by the Air Force
Inspection and Safety Center (AFISC) to detei:ine job types existing
within the civiiian ground safety officer area and to identify training
requirements essential to the career development of the job incumbents.
Consequently, the objectives of this study were to identify significant
Job types within the civilian ground safety officer population and the
Jjob characteristics which differentiate the identified job types from
one another; to compare the task training emphasis recommended by job
incumbents to the training emphasis placed on tasks within the Ground
Safety Officer course (CIPO5D); and to construct a recommended career
pProgression ladder for civilian ground safety officers comparable to
that which exists for Air Force enlisted members, inasmuch as no
career progression ladder currently exists for civilian ground safety
officers.

II. METHOD

The job inventory used to collect job information from the
civilian ground safety officers was developed by the Air Force Inspection
and Safety Center (AFISC), with the assistance of the USAF Occupational
Measurement Center (OMC) and the Air Force Human Resources Laboratory
(AFHRL). The inventory was-based upon Air Force job survey procedures
spelled out in AFR 35-2, Occupational Analysis. It consisted of a
background information section, which included personal and job~-related
data items, and a list of 295 significant work tasks organized under
eleven major duty headings. In the background information section,
each incumbent was questioned concerning formal education, pay grade,
training courses.completed, and other job-related items. The listing
of tasks was reviewed by the incumbent for tasks performed in his
turrent job. Each task performed was rated using a relative 9-point
time spent scale to obtain an index that could be used to estimate
10w his time was distributed across all tasks in his job.
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The job inventory was administered during April and May 1977
by AFISC to Department of the Air Force civilian employees who were
assigned duty as ground safety officers and who had volunteered to
complete the survey. A total of 212 job inventories was received from
the field for analysis, which represented about fifty percent of the
population.

An identical duty and task listing, but with a 9-point scale to
reflect training emphasis recommended for each task, was sent to
approximately 30 civilian ground safety officers at duty locations
across tlie continental United States to obtain an estimate of needed
training emphasis on each task. Forty-six civilian ground safety
officers voluntarily completed the ratings and returned the survey
booklets for analysis.

A similar 9-point rating scale using the same tasks and duties
was forwarded to the School of Engineering, Arizona State University,
Tempe, Arizona, to obtain training emphasis ratings from instructors
in the Ground Safety Officer Course (c1posD) ! to gain an estimate of
current emphasis placed on training for the tasks listed in the job

inventory.

ITI. RESULTS

Job Survey Analyses

Job analyses were performed using several of the Comprehensive
Occupational Data Analysis Programs (CODAP) described by Archer (1977),
Christal and Ward (1967), Morsh and Christal (1966), and Christal (1974).
Six specific job types were identified through the hierarchical grouping
process. Figure 1 shows the six job types and the grouping diagram.
Nominal titles were assigned to each job type, based upon a functional
analysis of the incumbents' job titles and assignment information.

Although six job types were identified through the grouping process,
two of the groups, GRP 006 and GRP 028, appeared to be major command
specific and, therefore, outside of a normal career progression route.
Figure 2 depicts a conceptualized career ladder based upon an analysis
of the hierarchical clustering of the sample and the level of the job
as determined by background information supplied by incumbents. The
civilian career ladder depicted is strikingly similar to the airman
career ladder presented in AFR 39-1, Airman Classification Regulation,

for the safety specialty, AFSC 241X0.

1 Course offered by Arizona State University under Government contract.

-
ety

-
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Total Sample
GRP 001

N =212

[ orP 019 "(6rP 038 GRP 035 GRP 028 ﬂmp 033 GRP 006
\ n-28 N = 108 N =6 N = 33 N =8 N =6
" Traffic .

_ Safety Ground AFLC Chief Major Command
. Safety Manager Safety Safety of Safety IG
‘Specialist Specialist Specialist Safety

Figure 1. Cluster Diagram of Ground Safety Officer Job Types
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The average estimated percent time spent by the members of the

8ix job types was summed by duty. The results are displayed in Table

1. The most time-consuming duty for each job types has been circled to
illustrate the primary function of the group. The distinction between
the ground safety specialist, the traffic safety specialist, and the

AFLC safety specialist was rather clear-cut. However, the differences
for the managerial job types were not as clearly evident. Both the safety
managers and chiefs of safety spread their time across all duties, but

ghe mgpbers of the chief of safety group spent more than 57% of their
sks (duties A, B, C, & J), while the safety managers

Y

% 6t fheir time in the same duties. While the Major Command
ctox‘ Gene fety group are the most
Hdiffi ﬁ: o diB&:lggu sh, 1t should be noted that the Najor Command
ral group spends more time in supgrvisory duties
#, B, and C than the Chief of Safety group (52.18% vs.|44.59%), and more
$1ime in forms, records, and reports, duty E (9.14% vs.|5.06%); but spends

ess time in c ation, duty J (7 03% vs. 12.82%) and no time in

.r‘.jpf this"&g'e 'sttige s spent
he othé’r%gr

aldureg [eq0;

[t

ground variables exhiibited important differences

among{}tneae X jo‘b types. As shown in Tablle 3, the t:ot:%iA count Oor mean
5Was q_;nput for e following-varlables: sex, grade level, education
leve].m 'noni!\s 111 pb,/ and months at base hf_agsignmentl

,.; \./ ‘]

o The selection and assignment of personnel Lo fi1licivilian ground
safety officer positions is primarily frorn the male septor of the
population, with_females accounting for only 3.B%Z of the total sample.
A totgl of sefen @males was identified SC the gample,|but only five
are rgpgege ted#i’ the six job types. It was fpund thht the average
grade?levgl| of the fepales-fell-nearly-three gr evkls below the
male <and a iff%ren e description computed betyween male and female
members indicated tHat generally the female empjloyees performed in a
clerical rather than a technical or supervisory| capacity.
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taple 1, Fstinated Percent Time Spent by Mty for Memhers of Tach Job Trpe
Percent Time Snent

fround Traffie  Safety Chief of MATOOM o ATTR
uty Title Safety Soes, Safety Spec, Vanager Safety Safety I Zafety Snec,
A Organizing and planning 7,0 WA 9,2
B Directing and imclementine 7.3 L no9 10 NS ’9.91
T Tnspecting and evalvating Bk 2,09 70715y LR A%
N Training 130 &0 WA LR M 7.1
E Preparing + mintainine forms, 7.3 8, A6 E.06 %1 718

records, and reports
? Perfornine accident investisations 12,07 ! 15,78

3,90 . 'R
G Perforning site or facility safety 13,18 7.8 @ 15,2 13 @
inspections @

H Condveting traffic safety trainine 0,3 270 L0 2,0 0,7
and edveation

I Preparing ground accident indines 31,3l 3.7 1615 An £ 2,0

J Coordinating and maintaining liaison €,33 5,% dfo 1mp .03 78

K Parforning seneral unit safety 2,97 2,58 he b 5,70 3,00
funetions

_ Tota)s# 90,95 oegc 000 20 939 0,0

*totals do ot swn to 100€ dus to romdtag errar
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Table 2. Average Number of Tasks Performed and Number of Tasks Performed by Selected Percentages of Time

Average Number of Number of Tasks Accounting for Selected Percentages
Tasks Performed of Cumulative Time Spent on the Group Job Description
Group _ by Job Incumbents _25% 502 75% 1002
Safety Manager 188 41 92 155 294
Ground Safety Specialist 118 27 59 105 222
Chief of Safety 108 24 55 101 215
AFLIC Safety Specialist 106 22 51 97 274
Traffic Safety Specialist 79 13 30 69 257
Major Command Safety IG 49 11 26 60 139

Table 3. Selected Background Variables by Job Type

TotgixCount Average Average Years Average Average Months
Group M F GS Grade of Education Months in Job on Base
Ground Safety Specialist 3 3 8.20 15.33 19 97
Traffic Safety Specialist 26 2 7.84 13.82 72 100
Safety Manager 108 0 10.98 14.42 54 81
~-Chief of-Safety -~ 8 -0 1214 16.38 54 154
Major Command Safety IG 6 0 12.00 14.83 34 100
AFLC Safety Specialist 33 0 9.91 14.56 49 113
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The average grade by job type ranged from about GS-8 to GS-12, with
the average grade of the total sample being slightly higher than GS-10.
Members of all job types indicated rather high levels of education, with
the chief of safety group members showing, overall, at least the attain-
ment of a baccalaureate degree (or equivalent years of education) plus

. some additional education completed. The lowest average number of months
in the job (19) was reported by the ground safety specialist, with the
greatest number of months in the job (72) being reported by the traffic
safety specialist. All groups reported fairly long base tenure.

Training Emphasis Analyses

Training emphasis analyses were completed using selected CODAP
programs. Mean ratings of tasks provided by civilian job incumbents
were computed. A Spearman rankorder correlation was computed between
the mean recommended training emphasis ratings provided by the job
incumbents and the percent of members performing the same tasks,
resulting in an r_ = .,80. A like correlation coefficient was computed
for estimated percent time spent on the tasks with recommended training
emphasis ratings, which produced an rg = .79. Both correlation coef-
ficents are significant at less than the .00l level of confidence,
indicating that recommended training emphasis is very highly related
to task performance. However, a substantial amount of variance
(approximately 36%) in training emphasis is not accounted for by task
performance alone and, as discussed by Ruck, Thompson, & Thomson (1978)
in their paper, "The Collection and Prediction of Training Emphasis
Ratings for Curriculum Development,' other factors such as consequences
of inadequate performance, task delay tolerance, task difficulty, etc.
must be considered. A Spearman rather than a Pearson correlation was
computed, because neither percent of members performing nor percent
time spent are normally distributed variables.

Table 4 shows the number of tasks in the total sample job description
~ that received a mean training emphasis rating (2.53) or higher, the
estimated percentage of time accounted for by these tasks, and the
number of these tasks that were identified as being part of the Ground
Safety Officer school curricula. Also shown is the total number of
tasks identified in the job inventory as being taught in the school
and the Spearman rankorder correlations of job incumbent training
emphasis ratings with percent of members performing the tasks and
estimated percent time spent on the tasks.

From Table 4 it can be seen that the Ground Safety Officer school
provides training in less than half of the tasks with high recommended
training emphasis (66 out of 140 tasks), but also provides training
on 41 additional tasks which did not receive high recommended training

emphasis.

[
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Ehﬁie 4; Relationship of Training Emphasis Ratings and Task Performance by Total Sample

+

Number, Percentage

t;able | Description or Correlation
Nuﬁber of tasks with mean or higher recommended training emphasis ratings 140
Number of tasks with below the mean recommended training emphasis fatingé 155
Percéntage of job incumbent time accounted for by tasks in variable A | 65%
Number of tasks in variable A included in Ground Safety Officer school 66
S 1 Totalinumber_of fasks identified as included in Ground Safety Officer school 107
F Spearman rankorder corelation betwee; recommended training emphasis ratings .80

and percent members performing

G Spearman rankorder correlation between recommended training emphasis ratings .79
and estimated percent time spent
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A Chi Square test was performed on tasks above and below the mean
on recommended training emphasis versus whether the tasks were or were
not being taught in the school. The computed Chi Square value was
12.74 (df = 1), which is significant beyond the .00l level of confidence.
This finding indicates that the school put relatively more weight on
teaching the tasks with higher, rather than lower, recommended trainiag

emphasis.

The percent time spent values for the taught and untaught tasks
were summed separately for each duty (see Table 5). Inspection of
the time spent values for taught and untaught tasks in the traditional
management course-related duties (A, B, & D) and the nonmanagement
duties (F, I, & K) revealed a much heavier emphasis by the school on
the management areas than on the nonmanagement areas. The remaining
unlisted duties contain a mixture of management, administrative, and
worker-level tasks. The school emphasis on management is one reason
why many of the tasks with higher recommended training emphasis were
not being taught. Another reason is that some of these tasks are better

taught by OJT.

Table 5. Estimated Time Spent on Taught and Untaught Tasks by Duty for
Management Course-Related and Nonmanagement Duties

Percent Time Spent

Management Course-Related Duties Taught Untaught

A. Organizing and Planning 6.75 4,06
B. Directing and Implementing 6.47 3.84
C. Training 2.93 1.25
TOTAL 16.15 ;TI;

Nonmanagement Duties

F. Perfofming Accident Investigations 2.97 7.19
I. Preparing Ground Accident Indices 4.07 7.40
K. Performing General Unit Safety Functions b 3.67
TOTAL 7.48 18.26
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IV. CONCLUSIONS AND RECOMMENDATIONS

The use of the procedures established by AFR 35-2 in collecting
job information from small populations appears to have produced high
quality information similar to that attained from large military popu-
lations. Differenc job types were clearly identified through the use
of CODAP, which allowed the conceptualization of a clear progression
path for civilian ground safety officers. Since mean job incumbent
recommended training emphasis ratings were very highly correlated to
percent members performing and estimated percent time spent data, it
must be assumed that these factors can be used interchangeably to account
for most of the information contained in the training emphasis variable.
It appears that a viable method for determining which tasks should receive
training can be developed using the percent members performing and percent
time spent data to determine at what career progression level tasks tend to
be pexformed, and then the training emphasis data can be used to determine
which tasks need special training. Summaries of background information
provided valuable insight into the grade structure of the work force, as
well as information about the educational level of the job incumbents and
other pertinent information not readily available elsewhere.

The Ground Safety Officer course (CIPO5D) appears to be fully
supportive of the accident prevention program by providing management
safety education to ground safety job incumbents, since 47% of the tasks
that job incumbents rated fairly high on recommended training emphasis
are also rated as being included in the Ground Safety Officer school.
The remaining tasks receiving fairly high estimates of training emphasis
appear to be tasks that could probably be trained during in-house
training sessions, without recourse to formal school training.

From the conclusions, it appears that the following recommendations
are in order:

- ... 1. That some form of career progression path similar to the one
presented in this paper be established to formalize the present de-facto
civilian career progression ladder.

2. That the relative priorities of technical and managerial =kills
and knowledges be determined by field interviews that would evaluate
the consequences for job performance and career progression.

3. That consideration be given to assembling a panel of experts
to "scrub down" the existing Ground Safety Officer course by system-
atically reviewing task training data on a task by task basis.
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Problem and Purpose

Frequently changing duty assignmehts and staffing patterns in the
U. S. Coast Guard create a céntinﬁing need for officers to acquire new
knowledges and skills, which in many cases are best provided through
formal training and education programs. Because of the high costs
associated with such programs, however, it is essential that a system-
atic, empirical basis be established which will éllow the Coast Guard to
identify and provide within available funds the education and training
most relevant to service requirements. It was in response to this need
that the U. S. Department of Transportation contracted North Carolina
State University to develop procedures and provide a data base that

would allow the Coast Guard to assess its officer knowledge and skill

‘requirements and to evaluate its postgraduate/post-commission education

and training program against those requirements.
In designing a study for that purpose, we recognized that the mili-

tary had historically used job/task analysis to establish job require-

‘mér%s, which, in turn, provided a basis for the development of training

curricula. For lower-skill jobs employing large numbers of people, it

is feasible to conduct such short-term'training within military facili-
ties; However, the small numbers of people involved and the level,
types, and diversity of professional and technical knowledge required
make it infeasible in most cases for the Coast Guard to conduct the ad-
vanced training needed by its officers. For that reason, the Coast Guard
has generally used colleges, universities, and other institutions to up-
grade knowledges and skills in its officer ranks. Within that context,
we thought it reasonable to define tfaining requirements in terms of

educational courses and training modules, rather than attempting to
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derive such requirements through the delineation of specific job tasks.

- Indeed, ﬁhis approach seemed necessitated by the fact that_higher educa-
tion organizes ité curriculum offerings into units, or courses, not
specifically oriented to military requirements (or, for that matter, to
the specific requirements of civilian jobs). Even disregarding this
constraint, we would still have faced, under the more traditional ap-
proach, the problem of accounting for the multitudinous tasks involved

in all of the Coast Guard's officer billet codes.

lined four major goals, or phases, for the study:

1. Phase 1 of the study involved the development of a survey ques-
tionnaire to provide information concerning officer billet requirements
and resources in relation to the Coast Guard's postgraduate/post-
commission education and training program (hereafter referred to as the
PGC program). This questionnaire was designed to obtain respondents'
ratings of (a) their billets' requirements for specified PGC courses and
tb) thelr own competencies in relation to the same courses. In addi-
tion, the queétionnaire sought certain biographical information, as well
as information pertaining to the respondents'.attitudes and opinions |
about variéus aspects of the PGC program.

2. Phase 2 involved the coliection of questionnaire responses from
a large, representative sa@ple of Coast Guard officers and warrant offi-

cers.

3. Phase 3 consisted of descriptive statistical analyses of the

questionnaire response data.
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4. And Phase 4 called for an initial comparative analysis of edu-
cational and training requirements versus human resources in the Coast
Guard's officer billet codes. This analysis involved comparisons be-

tween the respondents' billet and self ratings on specified educational

and training courses.

Instrument Development

The data-gathering instrument in this study was titled the "Survey
of Officer Billet Educational Requirements'" (or SOBER). This question-
naire was divided into four main sections.

Section I: Biographical Information

Section I, titled "Information About You," was designed to provide
backgrodnd information on such factors as the respondent's current grade
level, authorized grade of billet, specialty area, previous training and
education, present educational activities, and educational plans. The
30 response items in this section were selected based on their potential
usefulness in organizing and undefstanding the data obtained in the re-
mainder of the questionnaire.

Sections IT and III: Educational Requirements

and Proficiencies

Sections II and III of the SOBER were designed to obtain informa-
tion on (a) billet educational and training requirements and (b) officer
knowledges and skills in relation to those requirements. Section II in-
structed the respondents to rate the requirements of their particular
billets for the knowledges and skills represented $n 68l course descrip-
tions; Section III asked them to rate their own proficiencies in terms
of the same courses. These 68l courses were selected from an original

pool of over 5400 that were identified as potentially relevant to the
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Coast Guard PGC program areas. The selections were based on program
managers' and representatiﬁes' estimates of the impoitance éf the vari-
ous courses to the billets associated with their program areas.

The course descriptions comprising the items for Sections II and
III were prepared by consultants at the various program-offering insti-
tutions. These consultants were instructed to divide each course into
its major knowledge units (or topics) and to write a brief descriptive
statement of each unit's content. In éomposite, the knowledge=-unit
statements comprised the course deécription. Two examples of these

course-description items are shown in Figure 1. The 68l course items

were arranged under seven major subject-field designations which, in
turn, were subdivided into a total of 25 more specific subject categor-

ies (see Figure 2).

The respondent used a seven-point level-of-knowledge-required scale
to rate his billet on the course items, aand a corresponding seven-point
scale to rate his own levels of knowledge relative to the same courses

(see Figure 3). As shown, there is a point-for-point correspondence
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between the two scales. Billet ratings on all 681 courses were per-
formed first, followed by self rstings on the same courses.

Section IV: Opinions About the PGC
Program

Section IV, the last part of the SOBER questionnaire, asked the
respondents for their personal opinions concerning various aspects of
the PGC program. The questions in this section dealt with such topics
as the respondent's personal goals in relation to the PGC program, the
adequacy of certain program characteristics, and the acceptability of;&'”
some possible program alternatives. Seven-point scales were used with
42 of the 57 items comprising this section, while the remaining items
used scales containing two to six points, depending upon the question.

Figure 4 shows two examples of these scales.

Procedures and Results

The SOBER questionnaire was mailed to over 5,600 Coast Guard offi-
cers and warrant officers. Each officer received a package containing
(a) the’questionnaire, (b) a set of answer sheets, and (c) a franked
return envelope pre-addressed to the North Carolina State University
Center for Occupational Education. The officers were assured anonymity
in their responses. Of the questionnaire returns received by the cut-off
date, a total of 2,866 (51 percent) contained usable data. The numbers

and percentages of usable returns by grade level are shown in Table 1.
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Billet Requirements

Descriptive statistical analyses were performed on the billet
knowledge-requirement ratings within each of the seven grade levels.
Table 2 shows some results for the 10 subject areas that were most fre-
quently required. The cell entries represent the numbers and propor-
tions of courses in each subject area fhat were required in each of the

seven grade levels.

As you can see in the bottom line of this table, the number of re-
quired courses increases monotonically with grade level. For example,

18 courses were required by warrant officers; 38 by lieutenants, 71 by ‘
commanders, and 189 by admirals. Laaguage skills and personnel/manpower/
psychology were the two most generally required subjects across grade
ulevels.} The data fq; these two areas suggest ;hgt all rankg.requirg a
core of knowledges and skills in communication, management, and human
relations. Billets in the higher grade levels appear to require an
elaboration of these knowledges and skills, as evidenced by the increased
number of such courses as a function of rank.

Far the most part, courses required at one grade level are also
required at the higher levels, suggesting a progression of knowledge re-
quirements as a function of rank. It appears, moreover, that the addi-
tional course requirements at successively higher ranks represent not
Just an elaboration of the core subject areas, but also the introduction of

new areas. Quite evident, for example, are requirements in the higher: ‘
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ranks for courses in business management, law, and political science/
government--subject areas for which there is relatively little require-
ment in the lower grade levels. In more general terms, an examination
of cumulative course requirements with increasing grade level shows
course acquisitions in four additional subject areas between the warrant
officer and ensigq/lieutenant, junior grade levels, three additional
areas between lieutenanté and lieutenant commanders, one additional area
between commanders and captains, and six additional areas between cap-
tains and admirals. In contrast to the five areas of course require-
ments for warrant officers, admirals reported course requirements in 19
different subject areas. The unique configuration of courses at the
admiralty level is assumed to reflect the broad-based responsibility for
decision-making in all areas of Coast Guard activities. This inference
1s supported by the fact that the admirals report course requirements in
such areas as business management, accourting/finance, economics, poli-
tical science/government, law, and operations research. These courses
are decision-theoretic and can be argued to reflect the decision-making
requirements irherent in their billets.

At this point, I should introduce a qualifying note in connection
with these data. As you know, billet characteristics and requirements
vary within grade levels, and this variation is likely to be quite sub-
stantial. When the billet ratings are averaged within grade levels,
many of the specific billet requirements are masked. This would be par-
ticularly true of the more technologically specific requirements. Thus,
it is important that requirements also be analyzed by specialty area,

by officer billet code, and by billet. Coest Guard Headquarters is, in
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fact, currently carrying out such analyses under the direction of Messrs.
Joseph Cowan and Richard Lanterman. To date, they have examined selected
OBC's and performed a cluster analysis of over 2,000 billets. It is
worth noting that in addition to identifying a number of OBC- and
cluster-specific requirements, their analyses support our previous find-
ings in regard to core course requirements; that is, the language-skill
and management-related requirements appear to be general across billet
clusters and specialty areas as well as grade levels.

Billet Requirements Compared with Incumbent
Knowledges

As mentioned, the SOBER questionnaire respondents also rated their

own levels of knowledge in relation to the 681 course items. These
individual self ratings were averaged within each of some 522 officer
billet codes, yielding a mean "knowledge-resource' vector for each OBC.
Individual billet-requirement ratings were also averaged within the 522
billet categories, producing a "knowledge-requirement" vector for each
OBC. For each OBC, the knowledge-resource and knowledge-requirement
vectors were then compared by means of a "requirement-resource dis-
parity index" (or RRDI). This index represented the average resource
deficiency per course, for those cases where the requirement estimate
exceeded the resource estimate; that is, the average deficiency among
those courses for which deficiencies were found within the particular

OBC‘(see Figure 5).



In general, both the RRDI value and the absolute number of course
deficiencies tended to increase with grade level; and, consistent with
our earlier findings (see Table 2), the course deficiencies tended to
concentrate in the areas of language skills, personnel/manpower/psy-
chology, and business management. These results again point to the
increasing importance of certain core knowledges and skills as a func-
tion of rank. As noted in connection with the billet-requirement ratings,
however, the results must also be examined by specialty area,
billet code, and by billet., Such analyses are currently underway at
Coast Guard Headquarters,

Although our efforts in this area were somewhat exploratory, we
believe that the requirement-resource disparity approach should have
some potential use in assessing the educational and training needs of
billets and billet clusters and, possibly, in assigning individuals to
PGC training slots,

Opinions Concerning the PGC Program

The final set of analyses in this study were performed on the officers'
responses to the questions about their opinions concerning the PGC program.

The results are summarized in Figure 6.

Insert Figure 6 here

Among those respondents who had received PGC training, 87 percent
felt that it had effected a moderate to great increase in their general

performance. The percentage expressing this opinion ranged from 82 percent
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for-warrant officers to 100 percent for admirals. Thus, at all grade A‘
levels, there appears to be a considerable perceived benefit from PGC .
training.

Only 30 percent of the respondents thought that their billets
required a graduate degree. As shown in Figure 6, the percentage in-
dicating a graduate degree requirement increased monotonically with grade
level, and ranged from 7 percent for warrant officers to 66 percent for
admirals. Professional and managerial requirements were the most frequently
indicated reasons why a gradua;e degree was necessary in a billet.

The officers' most important educational goals were to improve their
technical specialty skills and managerial caﬁabilities, while the least
importént personal considerations were qualifying for licensing and in-
creasing employability in civilian life. Their most important personal
reasons for seeking PGC training were to extend their genmeral. knowledgé an.
to a lesser extent, to enhance their promotional opportunities; however,
professional licensing and prestige were unimportant considerations.

Among the various PGC program changes rated by the respondents, the
most acceptable were (a) systematic evaluation of the schools and courses
in the program, (b) periodic reviews of billet training requirements,

(c) greater use of training facilities within commuting distance of the
officer's permanent duty station, and (d) increased emphasis on management
training (a preference congruent with the results of the billet-
.requirement analyses). On the other hand, the least acceptable PGC

program changes included (a) the development of a Coast Guard postgraduate

school as an alternative to civilian academic institutions, (b) a shorter



postgraduate program supplemented with off-duty training, and (c)
the civilianization of billets requiring scarce or unusual techaical
gkills,
It would thus appear that the officers see-thé present PGC program
as a weans of enhancing their personal growth, improving their performance
potential, and facilitating their advancement within the service.
Although they favor a greater program evaluation effort and possibly
some changes in program emphasis and site location, they do not seem to

be seeking drastic changes in program philosophy and practice.
¢

Some Initial Conclusions

Several initial conclusions were drawn based on these preliminary analyses.
These conclusions are presented as tentative recommendations and are meant
to be suggestive of the potential policy implications of the data.

The first conclusion is that all officers should be adequately trained
in the core knowledge areas. The results of this study indicate that six
language~skill courses, eight courses in personnel/manpower/psychology,
and one business management course are judged to be required at all grade
levels. All ranks from ensign up, excluding warrant officers, were
judged to require nine language~skill courses, 11 personnel/manpower/
psycholoéy -ourees, four law courses, one math course, and three military
short cournes. These common requirements would seem to have implications
for both pre-commission and post-commission training activities.

A second possible conclusion is that training opportunities should
be provided at each grade level. The progression of knowledge re-~
quirements across grade levels argues well for specific training content

oriented to rank. At each grade level a set of courses can be identified

e
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such that if a course is judged to be required at that level, it will also
tend to be required at.each succeedingly higher level. Under a rank-specific
training approach, training for knowledges not used at a particular rank

| might be deferred until that time at which the knowledges become important.

Related to our second conclusion is a third conclusion that rank-
specific training content should be supplemented with billet- or OBC-
specific training content. As mentioned earlier, the characteristics and
requirements of the billets within a particular grade level may show con-
siderable variation around the means for that level. Accordingly, it
becomes necessary to take into consideration the unique requirements imposed
by individual billets, OBC's or billet clusters.

Our fourth conclusion is that the Coast Guard should consider increasing
the incidents of training opportunities provided each officer. The
progression in the kind and quantity of knowledge requirements across
ranks has already been mentioned. Knowledge requirements apparently
shift from more technically and specifically oriented requirements at the
lower ranks to the more people- and policy-oriented knowledges.at the higher
ranks. In order for the PGC program to be responsive to changing demands,
training content must shift as a function of this demand. Unless we
assume that training given at any stage in career progression will generalize
to subsequent stages and will provide for all future knowledge demands,
changing demand structure would appear to require training at successive

points in officers' careers to prepare them for subsequent changes in

performance requirements.
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Our last and most obvious c.:onclusion is that continued use should
be made of the data base obtained in this study as a means of developing
strategias to improve the match between training requirements
and resources. The data obtained in this study represent a rich source
of information that can be used to make informed decisions about the
e of the training requirements among Coast Guard warrant
and commissioned officer billets. As noted, however, the analysis
performed in this study were of necessity primarily descriptive and
limited in scope. A number and variety of additional analyses are needed
to provide insight into the knowledge-requirement structure of these
billets. Several such analyses are presently being conducted at Coast

Guard Headquarters, and others are planned.
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Figure 1. Examples of course-description items

ORGANIZATION AND MANAGEMENT

Introduction to Management--Role in modern society, the busi-
ness organization as a system, management as a process, management
in a changing environment.

Managerial Planning--Establishing objectives, formulating
policy and operating plans, decision-making, organizational struc-
ture and relationships, delegation and decentralization, line and
staff relationships, organization planning and change,

Social Aspects of Organizing--Organization as a social system,
cultural background of organization, status systems, organization
and the individual, staffing the organization.

Direction of the Organization--The employee as a person, lead-
ership and motivation, communication, employee attitudes.

Controlling Organizational Performance--Basic factors in con-
trol, systems approach to managerial control, dysfunctional conse-
quences of control, improving effectiveness of control, use of
feedback in control.

FUNDAMENTALS OF WRITING

Review of English Grammar--Parts of speech, sentence struc-
ture, proper usage, punctuation,

Subject Matter of a Composition--Purpose, choosing and limit-
ing a subiect, selecting the major thesis, deciding what to way.

Organization--Basic principles of organization: making and
refining the outline, introduction, ordering the parts of a compo-
sition, climax, conclusion.

Paragraphs--The paragraph as a single idea, paragraph organi-
zation and functions, topic sentences.

Writing Practice--Use of the fundamental principles of writing
in composition of a variety of themes. '




Figure 2. Outline of course-description items

ENGINEERING

Bioengineering/Environmental Engineering

Chemical Engineering

Civil/Construction/Transportation Engineering
Electrical/Electronics/Communications Engineering
Industrial and Management Engineering

Mechanical Engineering

Metallurgical /Materials Engineering

Naval Architecture/Marine Engineering/Ocean Engineering
Englneering Mechanics

Engineering Physics

MATHEMATICS/STATISTICS

Mathematics
Statistics

INFORMATION TECHNOLOGIES

Computer and Information Sciences
Operations Research

BUSINESS /MANAGEMENT /ADMINISTRATION

Accounting/Finance

Business Management
Economics

Personnel /Manpower/Psychology

PHYSICAL SCIENCES
Physics
Chemistry
Other Physical Sciences

ARTS AND LETTERS
Language Skills
Literature/Philosophy
History/Political Science/Government
Law

INDUSTRY TRAINING PROGRAMS AND SELECTED SHORT COURSES

Industry Training Programs and Selected Short Courses
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Figure 3. Response scales used for the billet-
r |uirement and self ratings

Level of Knowledge Required by the Billet

No knowledge in this area is required by the billet,

Little knowledge in this area is required by the billet.
Some knowledge in this area is required by the billet.
Moderate knowledge in this area is required by the billet.

More than moderate knowledge in this area is required by
the billet.

Substantial knowledge in this area is required by the billet.

Almost complete mastery in this area of knowledge is required
by the billet.

Level-of-Knowledge Scale
I have no knowledge in this area.

I have little knowledge in this area.
I have some knowledge in this area.

I have moderate knowledge in this area.

I have more than moderate knowledge in this area.

I have gubstantial knowledge in this area.

I have almost complete mastery in this area.




Figure 4. Examples of the response scales used with
the attitude and opinion items

Section B
How important are (or were) the following reasoas to you in desiring

postgrsduate/advanced training? Use the following scale:

dcale: Black = No opinion

= No importance

Significantly below average importance
= Somewhat below average importance
Average importance

Somewhat above average importance
‘Significantly above average importance
Critical importance

~NoupswNo =
" ]

Section C

How acceptable do you find the following alternatives to the present
postgraduate/advanced training program? Use the following scale:

No opinion

Totally unacceptable
Moderately unacceptable
Slightly unacceptable
Makes no difference
Slightly acceptable

= Moderately acceptable
= Very acceptable

Scale: Blank
1

2
3
4
5
6
7
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Figure 5. The reqﬁirement-resource disparity index (RRDI)

The knowledge-requirement and knowledge-resource vectors for each
OBC number provided a basis for estimating the disparity between (a) the
OBC’s educational and training requirzments and (b) the human resources
in the OBC. This disparity estimate, termed the '"Requirement -Resource
Disparity Index" (RRDI), was computed for each OBC number as follows:

a. Each mean in the resource vector for a specified OBC number
was subtracted from the corresponding mean in that OBC's
recuirement vector.

Requirement Resource Difference
Vector Vector (d)

1] 1]

1 1]

1] [}
R3 R3 R3 - R3

1 . 1
Rgg1 Reg1 Rgg1 - Regy

b. All positive differences between means (+d) were retained;
all negative differences between means (-d) were discarded.

c. The positive differences between the means in the two vectors

were summed.
& (+d)

d. . The RRDI value was obtained by dividing the sum of the positive
differences by the number of positive differences.

RRDI =.EK§QL_

the sum of the positive differences and
the number of positive differences.

where 2(+d)
k

The resultant RRDI value represents the average difference between
an OBC's requirement and resource estimates per knowledge (or course)
item, for those cases where the, requirement estimate exceeds the resource
estimate. The k value, repreégénting the number of items for which the
requirement exceeds the resource, should also be of interest, as well as
the ®(+d) value, representing the total estimated short-fall in knowl-
edge resources. All three of these values should be considered in agsess-
ing the extent of the educational and training need for a particular OBC.
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Figure 6. Summsry of the respondents’ opinions
about the PGC program

1. What effect has PGC training had on your general performance?
Moderate to great increase: 87%

2. Does the billet you rated require a graduate degree?

Yes: 30% No: 70%

Ensign/ Lt.
WO Lt. JG Lt. Cmdr. Cmdr. Capt. Admiral
7z 247 kTi}A a7 507 547 687

3. Personal educational goals?

Most Important
Improve technical specialty skills.
Improve managerial skills.

Develop competencies for licensing.

Increase employability in civilian lifa.
4. Personal reasons for PGC training?

Most Important
Expand general knowledge base.
Enhance promotional opportunities.

Least Important
Prepare for professional licensing.
Increase social acceptance and prestige.

5. Acceptability of various changes in the PGC program?

Most Acceptable
Evaluation of PGC schools and courses.

Periodic review of billet training requirements.
Greater use of facilities within commuting distance.

Least Acceptable

Development of a Coast Guard PG school as an alternative to
civilian institutions,

Shorter PG programs.

Civilianization of certain billets.
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Table 1. Numbers and percentages of usable SOBER
returns by grade level

Grade Level Number Percentage

l, Warrant Officers (WO-1, W0-2, WO-3, WO-4) 560 '19.5

2. Ensigns and Lieutenants, Junior Grade 743 25.9

3. Lieutenants 670 | 23.4

4. Lieutenant Commanders 430 15.0

5. Commanders 295 10.3

6. Captains 153 : 5.3

7. Admirals _15 0.5
TOTAL 2866 99.9
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TABLE 2,  NUMBERS AND PROPORTIONS OF COURSES FROM 10 .SELECTED SUBJECT AREAS THAT
ERE REQUIRED IN EACH OF SEVEN GRADE LEVELS.
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EVALUATING THE ARMY OCCUPATIONAL SURVEY PROGRAM METHODOLOGY :

ANSWER BOOKLETS, QUESTIONNAIRE LENGTH, AND POPULATION COVERAGE

Eugene M. Burns

US Army Military Personnel Center
200 Stovall Street

Alexandria, Virginia 22332

THE VIEWS, OPINIONS AND/OR FINDINGS
CONTAINED IN THIS REPORT ARE THOSE
OF THE AUTHOR AND SHOULD NOT BE
CONSTRUED AS AN OFFICIAL DEPARTMENT
OF THE ARMY POSITION, POLICY OR
DECISION UNLESS SO DESIGNATED BY
OTHER OFFICIAL DOCUMENTATION.
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Evaluating the Army Occupational Survey Program Methodology:

Answer Booklets, Questionnaire Length, and Population Coverage

Eugene M. Burms

US Army Military Fsrsonnel Center

In an on-going survey program, such as the Army Occupational Survey
Program (AOSP), there exists the opportunity, as well as the need, to
monitor and evaluate the survey methodology. Periodic evaluation efforts
enable the survey managers to learn systematically from their survey ex-
perience and to improve and refine the survey procedures. On the basis
of these evaluations, survey managers can modify their procedures to‘re-
duce cost, increase efficiency, or improve data quality. For example, the
Bureau of the Census extensively evaluates its monthly Current Population
Survey (U.S. Bureau of the Census, 1978). As an example of how an evalua-
tion can be accomplished in a military survey program, this paper will
discuss an experiment currently being conducted to evaluate various
aspects of the AOSP survey methodology.

BACKGROUND

As of early 1978, the AOSP was programmed to survey about 100 Army
enlisted Military Occupational Specialties (MOS) per year. The main
portion of éach survey was an MOS-task inventory, but there were also
sections covering background 1ﬁformation, equipment, special requirements,
and job satisfaction. The MOS with less than 1000 members (about two-
thirds of the MOS) were surveyed in their entirety while the remaining MOS

were sampled. (More detailed discussions of the AOSP are to be found in
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(U.S. Department of the Army, 1977)). 1In early 1978, three aspects.of the
AOSP methodology seemed to be particularly in need of study:

1. The AOSP answer booklets. Prior to January 1978, AOSP (then known

as MODB--The Military Occupational Data Bank) had used a single survey
booklet. Responses were recorded in the booklet next to the questionms.’
Starting in January 1978, separate question and answer booklets were in-
troduced for economy reasons. The separate booklets were expected to be
more difficult to use and, therefore, to yield less reliable data than the
self-contained booklets, but the extent of this difference needed to be

assessed.

2. Questionnaire length. Coinciding with the January 1978 answer

booklet change, a 124 item job satisfaction section was added to the ques-
tionnaire.1 Increasing the length of the questionnaire was also expected
to have a deleterious effect on the qualié} of responses, especially
towards the end of the questionnaire, where the job satisfaction section
was located. Respondents might be too fatigued to give reliable responses
to a sec :ion tacked on to the end of an aireuady lengthy MOS questionnaire.
Research was needed to determine whether the overall quality of responces
to the questionnaire was affected by the addition of the job satisfaction
section and, in particular, whether the job satisfaction section should

be kept as part of the AOSP questionnaire.

1 This section was copied from the November 1977 survey of Job and
Career Satisfaction so that individual MOS could be analyzed against
an Army-wide baseline.
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3. Population coverage. Where sampling was required, AOSP surveys
had relied on quota sampling. AOSP Project Officers at the installation
1eve} were mailed a number of questionnaires in proportion to the number
of MOS incumbents assigned to their installation. The Project Officers
were instructed to distribute the questioﬁnaires to "personnel from as
many different grades and duty positions as possible" (U.S. Department
of the Army, n.d.: para 2-2), At issue was whether a ;hift to statis-
tically more sound random sampling would be worth the effort involved
in revamping the established distribution system, which was geared towards
the operationally simpler quota sampling. The answer would depend, in
large part, on a determination of the established system's effectiveness
iﬁ attaining broad population coverage.

STUDY DESIGN

The experimental design shown in Figure 1 was proposed to investigate -
thé effects of different answer booklets and of questionnaire length. By
sending ou£~the same questionnaire in two different formats (self-
contained and sébarate answer booklets), the relative reliabilities of the
two methods of recording answers cculd be determined. Similarly, by com-
paring questionnaires sent out with instructions to omit either the Job
satisfaction or the MOS-related sections with questionnaires which were
fully completed, the effect on survey quality of the additional job satis-
faction section could be egtimated. Two types of comparisons to be made:
(1) between individuals at the same point in time (e.g., between groups
1-2 and 3-4 at the first administration), and (2) within the same individuals

at two different points in time (e.g., group 1 at the first and second ad-

ministrations). The design in Figure 1 strengthens our ability to infer
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Figure 1. Design for a Study of the Effects of Army Occupational Survey
Program Answer Booklet Formats and Questionnaire Length on
the Reliability of the Survey Data

Study

Group First Administration Second Administration .

1 Separate Answer Booklet Separate Answer Booklet

2 Separate Answer Booklet Self-contained Answer Booklet
3 Self-contained Answer Booklet Self-contained Answer Booklet
4 Self-contained Answer Booklet Separate Answer Booklet

5 MOS-related Only MOS-related Only

6 Job Satisfaction Only Job Satisfaction Only

7 Separate Answer Booklet

8 Self-contained Answer Booklet
9 MOS-related Only

10 Job Satisfaction Only

that observed differences are due to the experimental manipulation (z.g.,
answer booklet format) and not to other factors. Other factors could
include (1) respondent familiarization with the questiomnaire or resistance
to a second questionnaire administration, and (2) changes in the work
performed, reflecting either random monthly variation in tasks or increasad
soldier gkill and responsibility. Groups 7-10 were included in the design
to obtain estimates of the amount of change to be expected over the course
of several months among soldiers who had not been exposed to the AOSP

(For further discussion of the logic of experimental design, see

survey.

Campbell and Stanley, 1966).



EXECUTING THE STUDY DESIGN

Figure 1 describes a tightly controlled textbook expe;imantal deeign.
However, the design had to be embedded withiﬁ an established survey
proé;cm. Rather than gloss over the decisions and compromises entailed
by this embedding, they will be described in datail in this section so °
that other survey programs may benefit from the AOSP experience.,

How Many M0S? Questionnaires with separate answer booklets were being

produced at the rate of roughly 10 a month, but any self-contained ques-
tionnaire would have to be produced by modifying an existing, separate
answer booklet, questionnaire. Given the amount of effort involved in
producing a high quality version of the standard booklet, it was decided
to use just one MOS for the evaluation. Should the findings from one MOS
prove ambiguous, the study could be expanded to more MOS. Sending several
versions of more than one MOS survey might also unduly burden and confuse
the AOSP Project Officers.

Which MOS? The decision to bsse the evaluation on an already existing
questionnaire limited the MOS to one available in the spring of 1978. In
addition, a large MOS was called for so that the evaluation would not
interfere with the routine AOSP data requirements. The type of MOS chosen
was not considered very important, although an MOS of paperwork specislists
would not be suitable since these people would be expectd to be more
attuned to forms and complicated instruections than the typical goldier.
Taking all critaria into consideration, the MOS which best suited the

evaluation requirements turned out to be Motox Transport Operator (64C).



How to Sample? As stated above, the customary AOSP sampling procedure

was quota sampling. It was necessary to decide whether the evaluation
should rely on some more rigorous probability sampling scheme as called for
in figure 1's controlled experimental design, or whether it should also
employ quota sampling. Since the experiment was designed to leard
something about the operation of the on-going survey program, it was
thought bestvnot to make a major departure from the standard sampling pro-
cedures by insisting on a random selection of respondents at the first
administration. If the 64C respondents were randomly selected from the
64C population, the 64C survey would be unique. Therefore, quotu ..upling
was used to select first administration respondents. However, random
selection of respondents would be absolutely necessary for the second
administration. By randomly sampling persons who participated in the
first administration, the analysis results could be generalized to that
population. The second administration control groups were chosen after
the first administration. Respondeﬁt distributions by sex, paygrade, and
education were compared with the population distribution, sampling frac-
tions were computed,and these fractions were used to randomly select
additional soidiers for the second administration.

Sample Design. The method for obtaining respondents was chosen so as
to place minimum strain on the AOSP distribution system. This could be
accomplished by minimizing the number of installations to be affected by
the 5tﬁdy, which was done by choosing the eight installations with the
largest 64C populations. At eech of these installations, the regular

AOSP quota was 1l percent, and an additional 11 percent were
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chosen for the special conditions. Each installation chosen received all

four versions of the 64C questionnaire (separate answer booklets, self-
contained answer booklets, MOS-only, and job satisfaction-only). First
administration queationnaigesfwere distributed through the normal AOSP
distribution channels. fo achieve randomization of respondents among .
conditions, standard MOS-only, and job satisfaction-only booklets were
intermixed in the shipping cartons. The self-contained version was
shipped separately.
Given the use of quota sampling, there was no firm basis for deter-

mining the appropriate sample size needed for each experimental group.
" As a rough rule of thumb, sample size formula appropriate for random
sampling was used to obtaln a number which was then doubled to allow for
-attrition between administrations. At the 95 percent confidence level
(for a normal probability distribution), the sample size was chosen to
obtain a precision of + 0.5 on the seven point scale used to gather task

performance data. Using the equation

with s estimated as 2.0, the sample size obtained was 64 for each of the

10 study groups.

Questionnaire administrations were planned four months apart. The
four month lag was decided upon after debriefing some soldiers after thé
administration of an earlier survey,

RESULTS
The evaluation described in this paper is still in progress. The most

serious problem encountered thus far has been in-house personnel turbu-
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lence which delayed the shipment of the second administration question-
naire by nearly three months, As a result, retest plans for the
instruction bobklets (MOS only, job satisfaction-only) were dropped.
One installation was unable to meet its suspense date on
the first administration and was dropped from the study. Otherwise,
only minor problems were encountered on the first administration.

Table 1 presents the first administration return rates by installation
and booklet type.

The analysis of the returns so far has focused on the representative-
ness of the sample by comparing the distribution of returns (all booklet
types) with the 64C population distribution.

It must be noted that no such comparison can prove that questionnaire
respondents were randomly sampled. Random sampling is a process, not a
result which can be determined by post-hoc measurement. However; the more
the respondent distribution approximates the population distribution, the
easier it becomes to argue that the sampling procedure is producing re-
sults which are representative of the population.

The first question asked was whether the respondents were distributed
among pay gradcs proprortionate to the 64C population pay grade distribution.
Of the seven installatione, four departed significantly (at the .05 level)
from the distribution expected on the basis of proportiouste random sam-
pling, as shown in Table 2; These four installations included some of the
mosf consciertlous ond reliable AOSP Project Officers. Rather than reflect-
ing unfavorably upun the AOSP Project Officers' conduct of their jobs, these
departures from the expected distribution should be viewed as stemming from

lack of explicit guidance calling for proportionate sampling. Summing over
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Table 1. Return Rates by Ianstallation and Booklet Type, ‘

First 64C Administration

Booklet Type *
Installation Standard Self-Contained Special Instructions
Sent Accepted Sent Accepted Sent Accepted
Fort A 43 32 20 18 20 20
Fort B 101 77 50 38 50 38
Fort C 52 52 26 25 26 26
Fort D 149 148 74 70 74 66
Fort E 73 67 36 35 36 692
Fort F 51 51 24 23 24 23
Fort G 57 50 28 28 28 292 ‘
Total 526 477 258 237 258 in
(90.7%) (91.92) (105.0%2)

3 Some "standard booklet" soldiers were accidently given instructions to
skip parts of the questionnalre, thus additional boocklets were provided.
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Table 2. A Comparison of the Actual 64C Respondent Oistribution with the Expected Oistribution, by Skill Level and Instcllation

Fort A Fort B Fore C Fort O Port B Yort ¥ Fore G All Installatioas
Skill Level  Actual Expd®  Actual® Expd®  Actual Expd® Actusl Expd® Actual kxpd®  Act.-y Expd®  Actual Expd® Actusl Expd®
Skill Level 1
E\-E2 29 15.87 - 26 24.32 12 29,26 19  24.85 42 28,38 27 14.39 17 17.72 170  158.36
E3 4 9.58 33 31.85 23 19.20 57  58.58 36 32,54 23 19.95 25 27.15 199  196.56
A 19 27.18 85  85.58 35 35.79 134 125.37 51 73,87 33 37.22 43 39.12 400 423,27
Sk1ll Level 2
£5 17 12,09 26 24,32 20 12.86 54 50,37 31 24.46 11 17,27 16 14.73 175 186,09
Skill Level 3
E6 1 3.93 3 5.84 9 3.91 20 23.74 10 7.83 3 5.56 6 5.98 52  55.95
SK1ll Lavel 4 .
E7 2 2,35 6 5.09 5 2,98 8 9.09 3 3.92 2 4.61 ()} 2,30 25 30.77
Total 1 71.00 177 177.00 104  104.00 292 292,00 171 171,00 99 99.00 07  107.09 1021 1021.06
Chi square® 21.53 1.71 22.91 3,00 16,37 16.33 2.99 5,82

Expected frequency based on proportionate sampling of the installation 64C population,

Excludes 23 anonymous respondents.

With 5 degrees of freedom, Pg=™ 9.24, P, g5 = 11.07, and P99 = 15.09.

O
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' the seven installations included in the study, we see that individual
installation departures cancel each other out, 80 that the overall re-
spoqdent distribution is not significantly different from the expected
distribution. We may speculate that this result is not anomalous, and
that overall AOSP samples generally lack consistent bias in coverage. |

The second major question asked involveg the distribution of re-
~ spondents within pay grades E1 to E4. ‘these pay grades collectively
comprisge gkill level one under the new Enlisted Personnel Management
System and include 76 percent of the 64C population at the seven in-
stallations. Within skill level one, there are three significant social
groups: male high school graduates, male non-high school graduates, and
females (virtually all of whom are high sch;ol graduates). Table 3 pre-
sent8 the results of a comparison of the actual respondent distribution
withk the eipected distribution for the seven installations. In contrzst
with the preceding comparisor., only two of the seven installaticns were
found to depart significantly from the distribution expected on the basis
of proportionate random sampling. These results are consistent with the
hypothesis that, in general, Project Officers seléct respondénts without
regard for sex or educational background.
Taken as a whole, the findings of the representativeness study indi-
cate'that, while overall AOSP respondent distribution may be representa-
tive of the MOS{ installation level distributions exhibit biases in the

selection of respondents. If installation level results were ever desired,

these biases would require weighting by pay grade to produce.accurate

reaulté. % 1




' Sex and Educa-

Table 3. A Comparison of the Actual 64C Respondent Distribution for Skill Level Oas (E1-E4) with the Expected Distribution,

Sex, Civiliar Education, and Ingtallation

Fort A Fort B

Fort C

Fort D

Fort B Fort P Fort G All Instsllations

tion Group Actual Expd®  Actual® Expd®  Actual Expd®  Actual Expd®  Actual Expd®  Actusl Expd®  Actual Expd®  Actual Expds
Males
" High School Grade 38 36.32 119  105.70 38 43.83 139 132.56 78 78.83 51 48.15 48 49.60  S11  498.14
Non-HS Grads 14 12.88 16 28.55 8 13.94 58 65.83 33 32.73 20 24.40 35 32.84 184  206.47
Females 0 2.80 7 7.75 24 22,23 3 11.61 16 15.44 n 9.45 2 2.56 73 63.39
Total, All Groups 52 52,15 142 142.00 70 70.00 210 210.00 127 127.00 82 82.00 85 85.00 768 768.00
Chi square® 2.98 7.26 14.63 1.41 0.03 1.22 0.32 4023

Expected frequency based on proportionate sampling of the inatallation 64C Skill Level One populatiom,

b

¢ wWith 2 degrees of freedom, P.9 = 4.61, p g5 = 5.99, and p g9 = 9.21.

ERIC

Aruitoxt provided by Eic:

Excludes 19 anonymous respondents.
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Plans are being formulated to extend these analyses to MOS to be sur-
veyed during 1979 and to incorporate some of these quality control measures
intq the survey program. By studying installation sampling patterns over
several surveys, it should be possible to determine where corrective

measures such as providing feedback and/or additional guidance to projéét
officers should be applied.

SUMMARY

The representativeness study was able to disclose patterns within the
64C respondent returns which were not apparent in the day-to~-day operation
of the AOSP, It is anticipated that the answer booklets and questionnaire
length studies will similarly highlight aspects of AOSP methodology which
might have gone unnoticed, or poorly noticed, without special effort at
evaluﬁtion. ‘An important result of the study has been the decision to
incorporate some of these quality coantrol measures into the survey pro-
cedures as a continual (rather than one-shot) methods evaluation. With
each survey completed, on-going survey programs receive many opportunities
to learn hz» to improve themselves. Statistical self-eveluations, such as
these outlined in this paper, can be a valuable tool in taking advantage
of those opportunities to learn systematically from experience.
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THE USE OF JOB SATISFACTION DATA IN THE OCCUPATIONAL SURVEY PROGRAM

John X. Olivo, Captain, USAF
and
Elena J. Weber, Captain, USAF

USAF Occupational Measurement Center
Occupational Survey Branch
Lacklarnd AFB TX 78236

Each year the USAF Occupational Measurement Center conducts occupa-
tional analyses of 51 USAF airmen career ladders. The czreer ladders
analyzed during any calender year vary from flight engineer to still
phctographer to dental technician. “he data from these various career
ladders are collected using a survey instrument which is d’rided into
three parts: 1) specific biographical information about the survey
respondent; 2) questions concerning the individual's job; and 3) a
detailed listing of tasks. This paper will deal with the job satis-
faction data collected in part two of the survey instrument. The four
indices used to collect the job satisfaction data will be discussed
first, followed by a brief review of the procedures used to compile the
1977 data. Next, uses of the data and trends noted from the 1977 data
will be discussed. Finaily, some applications of the data both within
occupational surveys and also in trzining and management areas will be
reviewed.

Four indices are used in a USAF job inventory to collect data
concerning job satisfaction. The first is perceived job interest. Here
the respondent ig asked to rate how interesting he or she perceives his
or her job on a seven point scale ranging from Extremely Dull to Extremely
Interesting. The next two indices are perceived utilization of talents
and training. A seven point scale which ranges frow Not At All to
Perfectly is used for these two indices. The final .ndex of job satis-
faction on the inventory is reenlistment intentions. Here the respondent
is asked if he .> she plans to reeniist. A four point scale ranging
from No to Uncertain to Yes is used for this queetion.

This is the third year in which job satisfactiza data has been
compiled and used for comparison purposes with on-going surveys. Each
year the format used to report the data has been changed. The 1975 data
on survey respondents were combined with no divisions by time-in-service
or career area group. The 1976 survey data were separated into two
time-in-service groups, 1l to 48 months total active federal military
service (TAFMS) and 49 plus months TAFMS. However, the 1977 data were
sorted both by time-in-service and by career area groups. The three
time-in-service groups used in 1977 summiry statistics were 1-48 months
TAFMS, 49-96 months TAFMS, and 97+ months TAFMS. This appeared to give
the user sufficient distinction between the various time-in-service

aroups.
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The problem of grouping the various Air Force specialties into
career area groups was more difficult to resolve. An authoritative
source document on which to base the groupings was necessary. It was
decided to use AFM 26-3, Air Force Manpower Standards, (Vols II-V) as a
basis for grouping the various career fields. The 67 enlisted specialties
used for the 1977 summary were divided into seven groups. These were:
Aircrew; Mission Equipment Operations; Mission Equipment Maintenance;
Command Support; Medical; and Special Duty Identifiers. The list of the
various Air Force Specialties comprising each of the seven groups is
attached at the end of this paper.

The data are presented in a series of tables. Tables 1-3 present
composite pictures of each cf the thrae TAFMS groups by career area.
This allows for easy identification of differences in each of the four
Jjob satisfaction indices from career area to career area for each of the
three time-in-service groups.

The job satisfaction data presented “n these tables has routinely
been included as part of the occupational survey report (OSR). Although
analyses of the data or plausible explanations for the data are not part
of the report. The aata are also presented for each of the Jjob groups
identified within the career ladder or cureer field being surveyed for
time-in-service groups. Results from a particular field are then compared
to the USAF average for the previous year to see if any large deviations
exist. Large variations are highlighted in occupational survey reports.

In previous years the data had been arranged so that littl. direct
comparison could be made. Having arranged the 1977 job satisfaction
data to reflect time-in-service and career area groups has zilowed more
direct comparisons be made between current and previous surveys. For
example, personnel with 49 to 96 months TAFMS in the administration
career ladder, a specialty in the direct support career area, can be
compared directly to other personnel with the same time-in-service from
the direct support career area surveyed the previous year.

Several interesting trends were noted within the 1977 data. It had
been assumed that when the data were organized by career area groups
there would be some variance i:. each of the indicies from career area to
career area. The assumption had been that clerical administrative
personnel would not find their job as satisfying as would the dental
technicians. The data, however, showed that across the career area
groups thz level of job satisfaction, perceived utilization of talents
and training, and reenlistment intentions were fairly consistent. The
.major differences that occurred were between time-in-service groups, not
career field groups. There typically was a slight (less than five
percent) increase in job satisfaction from the 1 to 48 months TAFMS
respondents to the 49 to 95 months TAFMS respondents. However, the
increase between the 49 to 96 months [AFMS respondents and those with
97+ months TAFMS wae fairly large, general.iy about ten percent. Again,
the implications of these differences :-= not discussed in the OSK.
Force managers, however, might and <o {ind such data invaluable, and the
Occupational Measuremeat Center ie .!..-g yeady to assist in interpreting
and using these dats. ((,P

-0
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intentions and the other three job satisfaction indicies. For survey
respondents with 1 to 48 months TAFMS approximately three-fourths of the.
respondents in each career area group found their job interesting and
felt their talents and training were being used fairly well or better;
yet, less than half (46 percent) planned to reenlist. A good example
were operating room personnel (AFS 902X2). While 80 percent or more of
the first enlistment personnel found their job interesting and felt
their talents and training were being used fairly well or better, only
35 percent planred to reenlist. This trend continued with the second
term groups. Only among personnel with 97+ months TAFMS were the responses
to the four indicies fairly consistent.

There also appeared to be little connection between reenlistment ‘

Another trend noted was that across all career area groups the
level of%job satisfaction was fairly consistent except for aircrew
personnel. The level of job satisfaction among these personnel in each
of the three time-in-service groups was well above that reported by
incumbents in any other career area group. Unlike other career area
groups, however, the aircrew personnel showed little, if any, increase
in job satisfaction from one time-in-service group to the next. The
only index that did increase markedly was the reenlistment intention.

Currently there are several agencies which use the job satisfaction
data collected in occupational surveys. The Air Force Human Resources
Laboratory at Brooks AFB, TX has continually used this data for a nunber
of research projects. Headquarters Air Training Command at Randolph
AFB, TX is attempting to develop some correlation between job satisfaction ’
data and reenlistment rates to determine training effectiveness. Within
the occupational survey program this data is primarily collected and
reported for each individual specialty being surveyed. Occupational
analysts sometimes find job groups within specialties which have consis-
tently different vatings on the job satisfaction indices than other
career ladder job groups. This might serve as another indicator for
indentifying job type groups. In addition, analysts also report differ-
.ences for particular specialty when compared to the other specialties

within that career ares group.

The job saticis«tion data offers several areas for further research.
One area would be . compare job satisfaction data among each year group
within the 1-48 TAFMS group. Along this same line, personnel with 192
to 240 months TAFMS (the 16 to 20 year group) could be grouped individually
and :hen compared to personnel with 97 to 191 months TAFMS. A second
are. of consideration would be a statistical analysis to determine
whether in fact there are significant differences in job satisfaction
data among the various coreer areas. Also, the relationship between
Airmen Qualification Examination (AQE} scores and job satisfaction data
should be further explored; if a relztiunship does exist, it would
provide another piece of information :!at would help understand tne
complex work motivation issue.
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Summary

The job satisfaction data collected from surveys conducted in 1977
were reported for time-in-service and career area groups. These data
‘are routinely reported as part of the occupational survey report. While
no detailed examination of the data is made, large deviations from other
groups within the study or from the averages o{ the previous year are
reported. These large deviations can sometimes be an aid in job typing.
One consistent result is a low relationship between reenlistment inten-
tions and the other three job satisfaction indicies. In addition to
OMC, the job satisfaction data is used by HQ/ATC, AFHRL, and force
managers at AFMPC and the Air Staff. Finally this data provides areas
for future research into such issues as changing patterns in job satisfac-
tion among yea¥y groups in the firegt four years of an air force career,
determining the level of significance in job satisfaction among the
varlous career areas, and the relationship between AQE scores and job

satisfaction.
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TABLE 1

EXPRESSION OF JOB INTEREST, PERCEIVED UTILIZATION OF TALENTS AND TRAINING AND REEN._STMENT INTENTIONS
BY PERSONNEL WITH 1-48 MONTHS TAFMS SURVEYED DURING 1977*

MISSION MISSION
TOTAL EQUIPMENT EQUIPMENT  COMMAND DIRECT
SAMPLE AIRCREW OPERATIONS MAINTENANCE SUPPORT SUPPORT MEDICAL

I FIND MY JOB:
DULL 16 3 25 17 12 14 15
50-S0 19 6 25 21 15 14 15
INTERESTING 65 91 50 62 13 72 70
MY JOB UTILIZES MY TALENTS:
NOT AT ALL OR VERY LITTLE K} 14 44 32 25 28 30
~  FAIRLY WELL TO VERY WELL 63 76 53 64 64 63 62
EXCELLENTLY OR PERFECILY 6 10 3 4 11 9 8
MY JOB ILIZES MY TRAINING:
NOT AT ALL OR VERY LITTLE 26 14 26 26 20 25 17
FAIRLY WELL TO VERY WELL 66 64 67 67 €7 64 69
EXCELLENTLY OR PERFECILY 8 22 _ 7 7 13 11 14
DO YOU PLAN TO REENLIST:
NO CR PROBABLY NO 59 44 5l 61 57 58 62
YES OR PROBABLY YES 41 56 49 39 43 42 48

* TO OBTAIN A REPRESENTATIVE SAMPLE, THE COMMAND SUPPORT AND YEDICAL AREAS CONTAIN RESPONSES COLLECTED
,(‘() DURING 1976 AND 1977 '




TABLE 2

EXPRESSION OF JOB INTEREST, PERCEIVED UZILIZATION OF TALENTS AND TRAINING AND KERNLISTMENY INTENTIONS
BY PERSONNEL WTTH 49-96 MONTHS TAFMS SURVEYED DURING 1977%

MISSION  MISSION
- T0TAL EQUIPYENT  EQUIPMENT  COMMAND DIRECT
SAPLE AIRCREW OPERATIONS MAINTENANCE SUPPORT SUPPORT MEDICAL

1 FIND MY JOB:
DULL 13 3 ) 1] I 16l
50+50 6 8 19 1§ 51 1
INTERESTING 8 % 7 @8

MY JOB UTILIZES MY TALENTS:

, YO AT ALL OR VERY LITTLE Bl 3 1 9 8 0B

~ PAIRLY WELL 10 VERY WELL B 0 57 it 0 6 6
EXCELLENTLY OR PERFECTLY 9 16 5 8 10

MY JOB UTILIZES MY TRAINING:
NOT AT ALL OR VERY LITTLE %1l 2% 2 )
FAIRLY WELL 70 VERY WELL 6 63 64 68 ) S 'Y
EXCELLENTLY OR PERFECTLY 0 2 B 10 11 9 15
DO YOU PLAN 70 REENLIST:
N0 OR PROBABLY N0 B W 25 3% oW N
YES OR PROBABLY YES 65 76 15 65 0 66 68

. %10 OBTAIN A REPRESENTATIVE SAMPLE, THE C\'JAND SUPPORT AND MEDICAL AREAS CONTALN RESPONSES COLLECTED
DURING 1976 AND 1977 -

)
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TABLE 3

EXPRESSION OF JOB INTEREST, PERCEIVED UTILLZATION OF TALENTS A TRAINING AND REENLISTMENT INTENTIONS
BY  PERSONNEL WITH 97+ MONTHS TAFS SURVEYED DURING 10774

MISSTON  NTSSION
iRt EQUINENT EQUIDGNT  COMMAND RECT
wfll ARREN OPERATIONS WAIVIENAGE SUPDORT OPRORT EDICAL

© I 4 03

L IR 9 0
5050 N 7 I Eo10
INTERESTiG . 7 80 VR I

MY J0B TILIZES MY TALNS:
NOT AT ALL GR VERY LI7TL: 58 0wy 6 D
N PAIRLY WELL 70 VERY ¥yl S B4 % 580 6
EXCELLENTLY (R PERFECLLY noon oy i 70

AY JOB TILIZES MY TRALVING:
NOT AT ALL OR VERY LITILE TR BT 1 By
FARLY VELL 0 VERY VELL ST B i 50 R
EXCELLRNTLY Ok PERVECTLY NN s 1 5B
D0 YO0 LAY 0 RERRLIST:
g Moman 70y 3 NP
YRS OR PROBABLY YRS non g 7 noono7

* 10 OBTAIN A REPRESENTATIVE SWAPLE, THE COMMAND SUPPORT AND MEDICAL ARVAS CONTAIN RESPONSES COLLECTED
SUBING 1976 AND 1977




LISTING GF MAJOR GROUPING AFSs

AIRCREW
1. 111X0 Defense Aerisl Gumner
2. 112x0 In-Flight Refueling Operator
3. 11i3X0 A/C Flight Engineer
4. 114X0 Aircraft Loadmaster
5. 115X0 Pararescue ReéCovery

MISSION EQUIPMENT OPERATIONS

1. 20XxxX Intelligence :
2. 27XXX Command ContfOl Sygtens Operations
3. 29XxX Communication® Operations

MISSION EQUIPMENT MAINTENANCE

1. 30Xxx Communication8 Electronics Systems

2. 3IXXX Missile ElectTonic Maintenance

3. 3ZxXxXX Avionics Systéms

b, 34XXX Training Devices

5. 35XXX Wire Communicationg Systems Maintenance
6. 40XXX Intricate Equipment Maintenance

7. 42K Alrcraft Systéms Maintenance

8. 43XXX Aircraft Maintenance

9. 44XXX Missile Mainténance

10.  46XxXX Munitions and Weapona Maintenance

COMMAND SUPPORT

1. 10XxX First Sergeant

2, 2LXXX Safety

3. 65X Procurement

4, 66XXX Logistics Plans

5. 67XxXX Accounting and Finance
6. S9XXX Management 4nalysis

7. 70xxX Administration

8. 71XxXxX Printing

9, 73xxXxX Personnel

10. 74Xxx Morale, Welfare, and Recreation
11, 79xxX Information

12, 87XxX Band

o)
i
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LISTING OF MAJOR GROUPING AFSCs (CONT)

DIRECT SUPPORT

1. 223Xxx Photomapping
2, 23Xxx Audiovisual
3. 25Xx¥ Weather
4. 39XxXX Maintenance Management Systems
5. 47XxXX Vehicle Maintenance
6. 51XxX Computer Systems
7. 544X Mechanical/Electrical
8. 55XXX Structural/Pavements
9. 56XXX Sanitation
10. 57xxx Fire Protection
11. 59XxXX Marine
12, 60XxX Transportation
13. 61XXX Supply Services
14. 62XXX Food Services
15, 63xXxX Fuels
16. 64XXX Supply
17. 75XXX Education and Training
18. 81XXX Security Police
19. 82XxX Office of Special Investigations and
Counterintelligence
20, 92xxx Aircrew Protection
MEDICAL
1. 90xxX Medical
2, 91Xxx Medical
3. 98XxxX Dental

SPECIAL DUTY IDENTIFIERS (SDIs)

1. 99500 Recruiter
2. 99501 Engineering or Scientific Assistant
3. 99502 Military Training Instructor

4, 99503 United States Air Force Honor Guard
5. 99504 LGM-30 Facility Manager

6. 99505 Courier '

7. 99506 Combat Information i#snitor

8. 99508 Scatter Communications Maintenance Technician
9. 99509 Data Formatting Equipment Operator
10. 99600 Student Training Advisor

11. 99601 ICBM Maintenance Manager

12. 99602 Sensor Operator

13. 99603 Minuteman NCO Code Controller

14. 99604 Postal Specialist
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ENERAL OveRVIEN ﬁND. ImariaL Fﬁgl Nxs OF THE PROJBC.T ON JoB
ATISFACTION AND ReTemTinN oF U, ARMY ENLISTED PERSONNEL .

I. Overviex oF THE JOB SATISFACTION AND RETENTION PROJECT

T US fmmy MiLiTamy PersonmeL CENTER’s (MILPERCEN) uoB
SATISTAACTION AND RETENTI@N PROJECT WAS DESCRIBED AT THE 19TH
ANNUAL CONFERENCE OF THE MILITARY TESTING ASSOCIATION HELD IN
San AnTonla. Texas IN OcmoBer 1977. THE PRIMARY INTENT OF
TODAY 'S PRESENTATION IS TD UPDATE THE STATUS OF THIS PROJECT
DURTNE TRE PAST YEAR AS WELL AS TO RECAPITULATE ITS SCOPE AND.
WSMET wAS BEEW ACHIEVEST WP TO NOW. l#IS OVERVIEW WILL CONSIST
OF THE 3PLLOWING: (1) THE ENVIROMMENT IN WHICH THE PROJECT
WAS INITIATED; (2) PROJECT PHASES: -AWD (3) THE INTEMBED USES
0= THE TIKTIA,

A. CONTEXT aF TSE PR@UECT:

Sence 1968, MILPERCEN. THRomGH T7s ARMY OCCUPATICMSAL Sunvsv.
Prosram (AOSP) HAS SYSTEMATICALLY COMBUCTED OCCUPATIGEAL ANALYSIS
ofF =MLISTED MILYTARY OcouPATIONAL SPECIALTIES (MOS). IN THE
FALL OF 1974, A OUB SATCSFACTION SECTION WAS ADDED TG ZACH OF
1Ts BeTy MOS SURVEY QUESTIONNAIRES. THIS SECTION COMSISTED OF
NTNETEEN MEMSURES USED “75 OPERATIONALLY DEFINE AND EMPIRICALLY
MEASWE EATIEFACTION WITe ONE‘S ARMY JOB AND WITH MILITARY LIFE,
THE DEFIM4TIONS USED ESSENTIALLY COMPRISED THE HYGIEME FACTORS
(INTRINSIC TC OME’'S JGB) AND THE MOTIVATOR FACTORS (EXTRINSIC
TO ONE'S JOB, RELATING TO ONE'S WORK ENVIRONMENT) THAT FREDERICK

'"HERZBERG }DEMELFEED IN HIS RESEARCH ON JOB SATISFACTION (HERZBERG,
MAUSNER, ANE SNYBERMAN, 1959).



THESE NINETEEN FACTORS, AS SHOWN IN TABLE 1, PROVIDED VERY
INCOMPLETE COVERAGE OF THOSE FACTORS WHICH COULD POTENTIALLY
HAVE A SIGNIFICANT INFLUENCE ON JOB AND CAREER SATISFACTION,
MoREOVER, THESE ORIGINAL FACTORS DID NOT PERTAIN DIRECTLY TO
REENLISTMENT INTENT. CONSEQUENTLY, THE JOB SATISFACTION
PORTION WAS EXPANDED TO MORE .THOROUGHLY EXAMINE THE RELATIONSHIP
OF JOB SATISFACTION (WORK ATTITUDES) TO THE RETENTION (DECISION
TO STAY OR LEAVE THE SERVICE), UNIT MORALE AND DUTY PERFORMANCE
OF ENLISTED PERSONNEL. THIS WAS BASED PRIMARILY ON RESEARCH
coNDUCTED AT THE AIR Force HumAN REsourRces LABORATGRY (ALLEY
AND GouLp, 1975). INTEREST CENTERED ON THE RELATIONSHIP BETWEEN
JOB AND CAREER SATISFACTION AND FIRST-TERM REENLISTMENTS.

THIS EXPANSION, CONSTITUTING THE INITIAL PHASE OF THIS
PROJECT, WAS PART OF THE ARMY’S OVERALL EFFORT TO GAIN ADDITIONAL
INSIGHTS INTO RETENTION, JOB SATISFACTION AND THE ALL-VOLUNTEER
ArRMY. THE PRIMARY GOAL IS TO IMPROVE THE ARMY’'S ABILITY TO
RECRUIT AND RETAIN AN ADEQUATE NUMBER OF QUALITY SOLDIERS.,

As TUTTLE AND HAZEL HAVE NOTED, THE MAJORITY OF THE RESEARCH
AND APPLICATIONS CONCERNING JOB SATISFACTION HAVE ocCURRED IN
INDUSTRY {TuTTLE AND HAZEL, 1974). WITHIN THE PAST TEN YEARS,
HOWEVER, THE MILITARY HAS BEGUN TO APPLY RESEARCH FINDINGS FROM
THE PRIVATE SECTOR AND TO SPONSOR ITS OWN RESEARCH IN THIS AREA,
MILPERCEN's EFFORTS IN THIS AREA RELATED TO THE QUALITY OF LIFE
RESEARCH CONDUCTED BY THE AIR ForcE HUMAN RESOURCES LABORATORY
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AND THE NAVAL PERSONNEL RESEARCH LABORATGRY. As = ouUSLY
INDICATED, THIS JOB AND CAREER SATISFACTION PROJET f*0sT .
GLOSELY RESEMBRES-FHR-AIR-FoRaE’s! ARBROACRY (ALEEYRRH" et
%%ZJ?EATEE.. THIS SO0 Afu aRiTR SO ST R '

f‘?-t“B—."Y DHASES. OF Tl PROJEGECE s APPRIAT {Ait.~ AMD b7 D

- BUR PROJECT, WHICH HAS BEEN PROGRAMMED TO COWYINUE IMTT0

FISCAL YEAR. |}3/%y;: HAB: UNSISTED Of THE FOLLOWINE ““wR INTER-

RELATED, PHASES. {THREE ARMYCWIDE ATTITUDE SURVEYS b ohe -
OCCUBATIONAL SYRYEYdA: ~ous.-vns o Twi -7
- (1) ANALYSIS(9B-AN ARMY-WIDE SAMPLECBURVEWESF AWPEAXTMATELY
3300, SQLDIERS CONDHGTED IN AucusT 1976, THIS EFFORA WAS CONFINED
TO FIRST-TEAUYREBSOMAEN ANvPAVGBADESME:B ANBVEW wbiPRovibEn
INEORMATION 08 S3nBTRME CONCERRLSG J8F FoAT Torstc FFAR RN REEN-
LISTMENT INTENT ocrBIRIRESULTS AveRFCEN FLL Bt CATER' o
IN THIS, PRESEMTATAPN, WRRE.PURLIGHED IN Mav TOF/'  “uf ‘ResGRT
1S ENTITLED, laB; SATSFAGTION ANDIREENIETMENT ™ v PR FYRET-
TeRM '?ﬁﬁs%fﬁﬁlﬂﬂr}u\b FINDINSS e (N MAY | S AR

- @ ANALYS1§. QF RESPONSES -OF: APPROXIMAYELY ¥ ¢ sMiireERS
ARMY-H1BE. 1N\ KEBRUARY; 1977 ¥0:aN:88 ITEM QUESTIA '+ .2€, THIs
EFFORT ,6QNSTITUTED AN ABBREVJATED<VERBEON UR T+~ RUF8kEEsT
OCGURATIQNAL ATFERHRR . INVERTORY, AL HousK MebEF & Yo KEcount
FOR DJEEERENGES -BATHEGN, THE ARMY ND BRI AR Fmer -, ResoiTs
OF THIS, STYRY, WHIGH.WILL AL30 BE DESCRIBED IN ~H:S PRESENTATION,
ARE TP BE PUBLISHED HN. THE FIRST QUARYER UF. FrExx LvEAR 1979,
THE('- AWYSS I$; ADPREASRS: BOTH F‘I:RBT-:FREHME AND: DAREER s“bﬁlERSAND L
COVERS:-, (A0 I NOSTHAND LEAST SATISFPING: ABPECYS OF ArMy LIFE

-

P ANE 4

Do ow

T WMALYSIS ADOREIZeG e T

ne LnRe A THE 0T gy a0

ERIC

Full Tt Provided by ERIC.



aE wox; (B) THE BEST PREDICTORS OF JOB SATISFACTION, REEN-
LISWENT INTENT, AND UNIT MORALE; (C) THE MOST IMPORTANT REASONS
P “EMLISTMENT AND SEPARATION; AMC (D) THE RELATIONSHIP BETWEEN
& ILESTMENT INTENT AND REENLISTMEXT DECISION.,

(3) ANALYSIS OF OECUPATIONAL SHRVEY DATA COLLECTED FROM
MO %0E (RecruiTer) #mp MOS 79D (LaREER 07 uNSELOR) IN THE SPRING
¥ ¥77. THIS PROJECT RELATES THE PERCSPTIONS OF 1100 RECRUITERS
AN . B CAREER COUNSEZORS TO THESE OF F' RST-TERM SOLZIERS ON
“ATTERS ASSOCIATED WITH ENLISTMENT MNL SESMARATION. THIS REPORT
S ALSD SCHEDULED FOR PUBLICATION IM TRE FIRST QUARTER OF FISCAL
<Af 1979,

(4) AN ARMY-WIDE SURVEY CONDUCESD IN NoveMBER 1977 oF
APOXIMATELY 11,000 FIRST-TERM AND CAREER FORCE MEN AND WOMEN.
T5 362 1TEM QUESTIONNAIRE, REPRESSNTING THE END PRODUCT OF
OVER ONE YEAR OF DEVELOPMENTAL VJRK, ADDRESSES THE ISSUES OF
JOB SATISFACTION, REENLISTMENT IMTENT, UNIT MORALE AND RECRUITER
ACCURACY. IT ALSO COVERS THE IMPTIRTANCE OF FACTORS RELATED TO
ENLESTMENT, SEPARATION OR RETIREMENT, AND REENLISTMENT, ANALYSIS
HAS COMMENCED RECENTLY. INITIAL ¥&suLTS (COVERING THE IMPORTANCE
T6 ENLISTMENT, REENLISTMENT AND SEPARATION OF THE FIRST-TERM
' FORCE) ARE TO BE PUBLISHED DURING THIS QUARTER. SUBSEQUENT
ANALYSES WILL BE PUBLISHED INCREMEFTALLY THROUGHOUT FISCAL YEAR
1979, |

C. InTENDED Uses

THE TWO PRINCIPAL USES OF THE GRIGINAL JOB SATISFACTION
SECTION CONTAINED IN THE ARMY OccumsTIONAL SURVEY PROGRAM

.y..‘:‘, 79 l!’)]
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QUESTIONNAIRES, BASED ON A HERZBERG - BASED APSEDMCH, WERE!: .
(1) To DETERMINE THE DEGREE OF SATISFACTION/DISSAT ISFACTION
BETWEEN AND wiIT®IN DIFFERENT OCCUPATIONAL SPECIAZTIES, PAR-
TreuiARLY IF WESE MOS WERE IDENTIFIED AS “Propr=m’ MOS (DUE

16 FACTORS SHCH AS A LARGE IMBALANCE BETWEEN ABYHORIZED AND
DPERATING FORCE SSPRENGTHS, IMBALANCE BETWEEN (MWES AND OVERSE=AS
AUFHORI ZATIOM: A JARGE NUMBER OF PERSONNEL EXPRESSING DISSAT—
'SFACTION WITH THEIR JOB, INTENDING TO SEPARATE DR RETIRE, Awp/
OR SPENDING A MAJERITY OF THEIR TIME ON NON-DUTY RELATED WORK);
AND (2) TO AMPL.FY OTHER DATA COLLECTED IN THE QUESTIONNAIRE,
_NCLUSIVE OF DUT*/TASK INFORMATION AND SPECIAL KNOWLEDGES AND

<TEQUIREMENTS .
RESULTS OF .INED FROM THIS EXPANDED JOB SATISFACTION AND
FETENTION PROJET ARE INTENDED PRIMARILY TO MEET THE NEEDS OF .

#EY ARMY DECISTON - MAKING AGENCIES (E.G., THE OFFICE OF THE
DePuTY CHIEF & STAFF FOR PERSONNEL - RECRUITMENT AND REENLISTMENT
DIviSION, AND THE ENLISTED PROMOTIONS AND SEPARATION BRANCH OF
THE ENLISTED DIVISION) AS WELL AS THOSE OF CAREER COUNSELORS
(REENLISTMENT NCOS THROUGHOUT THE ARMY),

IT WAS ALSO INTENDED THAT THIS PROJECT BE LINKED TO RELATED
RESEARCH CONDUCTED BY OTHER ARMY AGENCIES AND OTHER SERVICES

wITHIN DOD, ¥

To ACCOMPLISH THESE OBJECTIVES, CONSIDERABLE TIME .
WAS DEVOTEL TO ASSESSING THE NATURE AND EXTENT OF OTHER COMPLETED
STUDIES OR THOSE IN PROGRESS WITHIN DOD PERTAINING TO JOB
SATISFACTION AND REENLISTMENT,
o
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THE OUTCOME OF THIS @SSESSHENT WAS THE FOLLOWING LIST OF
USES FOR THE DATA ANALYZED IN THIS PROJECT: A

EXAMINATION OF RELATIONSHIFS BETWEEN JOB SATISFACTION AND:
RETENTION (PARTICULARLY GF SIRST-TERM PE=RSONNEL)

UNIT MORALE
OCCUPATIONAL MISMATCH
EFFECTIVE USE OF TRAINED ASSETS

- SELECTED STUDIES (E.G., WOMEN IN THE ARMY)
II. THE AususT 1976 ARMY-WIDE SumvEY

A. INTRCDUCTION.

THE FIRST PHASE OF THIS JOB SATISFACTION AND RETENTION

PROJECT CONSISTED OF ANALYSIS OF A SURVEY DISTRIBUTED TO A RANDOM
SAMPLE OF PERSONNEL ARMY-WIDE IN AucusT 1976. ALTHOUGH THIS
QUESTIONNAIRE CONTAINED 80 ITEMS, ONLY 38 WERE ANALYZED, INCLUDING
THE 17 INDEPENDENT AND TWO DEPENDENT FACTORS (OVERALL JOB SAT-
ISFACTION AND REENLISTMENT INTENT) USED IN THE JOB SATISFACTION
PORTION OF THE AOSP QUESTIONNAIRES FOR W!!i.4 DATA HAVE BEEN
COLLECTED SINCE 1974, THE OTHER 19 FACTORS IN THE QUESTIONNAIRE °
USED IN THIS ANALYSIS WERE THOSE INSERTED BY OTHER ARMY AGENCIES
FOR THEIR OWN SPECIFIC PURPOSES. [T SHOULD BE NOTED THAT ALL

80 ITEMS WERE CAST IN FINAL FORM PRIOR TO THE INITIATION OF

THIS PROJECT, SINCE THIS QUESTIONNAIRE WAS A COMPOSITE REPRE-
SENTING THE NEEDS OF DIFFERENT AGENCIES, IT WAS THEREFORE NOT
DESIGNED TO BE A “COMPREHENSIVE” INSTRUMENT FOR MEASURING THE
PRIMARY FACTORS INFLUENCING THESE TWO CRITERION MEASURES. As

PREVIGUSLY STATED, COVERAGE OF FACTORS WITH THE POTENTIAL OF
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MEASUKIZMG REENLISTMENT INTENT WAS MINIMAL THROUGH USE OF THE
19 Facemms USED IN THE AOSP. WITH THE ADDITION OF THESE 19
OTHER FECTORS, COVERAGE OF FACTORS THAT COULD MEASURE REENLISTMENT
BEHAWIEEE WAS SUBSTANTIALLY IMPROVED BUT NOT COMPLETE, IN
SUBSEQUENT SURVEYS (E.G., THE FEBRUARY 1977 ARMY-WIDE SURVEY
WHICH WILL BE DISCUSSED LATER IN.THIS PRESENTATION), THE MAJOR
DEFECTS IN THE COVERAGE OF REENLISTMENT RELATED FACTORS, AND
TO A LESSER EXTENT IN THE COVERAGE OF JOB SATISFACTION RELATED
MEASURES, HAVE BEEN REDUCED CONSIDERABLY. THE :
ANALYSIS OF THE AuGusT 1976 SURVEY WAS BASED ON 3,679 PERSONNEL
IN ®PAYGRADES E-3 AND E-4 IN THEIR INITIAL TERM OF ENLISTMENT.

B. SIGNIFICANT FINDINGS AND CONCLUSIONS

1. THE FACTOR "My WORK 1S INTERESTING”, ONE OF THE 17
ORIGINAL INDEPENDENT FACTORS IN THE AOSP MEASURED ON A FIVE
POINT SCALE RANGING FROM “NONE OF THE TIME"” To "ALL OF THE TIME",
EMERGED AS THE BEST PREDICTOR OF BOTH REENLISTMENT INTENT AND
JOB SATISFACTION. THIS FINDING WAS NOTED For E-3’s AaND E-4’s
SEPARATELY, MALES AND FEMALES, NON-HIGH SCHOOL GRADUATES,
HIGH SCHOOL GRADUATES, WHITES AND BLACKS, AND SINGLE AND MARRIED
PERSONNEL. IT IS NOTED THAT THIS FACTOR (INTRINSIC TO ONE'S JoB)
APPEARED TO EXERT MUCH MORE INFLUENCE ON REENLISTMENT INTENT AS
WELL AS JOB SATISFACTION THAN FACTORS PERTAINING TO ONE'S
CAREER, PARTICULARLY MONETARY-RELATED FACTORS COMPRISING MILITARY
PAY, ALLOWANCES, AND BENEFITS. IN VIEW OF THE NEED OF THE ARMY
TO REDUCE PERSONNEL-RELATED COSTS WHILE INCREASING THE RETENTION
RATE OF QUALIFIED PERSONNEL, ESPECIALLY UNDER THE ALL VOLUNTEER
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FORCE, MAKING JOBS MORE ATTRACTIVE COULD BE EXTREMELY DESIRABLE,
IT WAS ALSO DETERMINED THAT THE EXPRESSED REENLISTMENT INTENT

OF FIRST-TERM PERSONNEL WAS HIGHLY CORRELATED WITH ACTUAL REEN-
LISTMENT DECISION. THIS WAS ESPECIALLY TRUE AS THEY APPROACHED
THE DECISION POINT REGARDING REENLISTMENT. SIMILAR STUDIES
conpucTeD BY THE U.S. NAvy AND THE U.S. AIR FORCE ON FIRST-TERM
PERSONNEL HAVE ALSO SHOWN VERY HIGH CORRELATIONS.

2. RecuLArR MiLI1TARY COMPENSATION (THE SUM OF BASIC PAY,
QUARTERS AND SUBSISTENCE ALLOWANCES OR EQUIVALENT, AND FEDERAL
INCOME TAX ADVANTAGE COMPARED TO SALARY/WAGES MADE IN CIVILIAN
LIFE), NOT ONE OF THE ORIGINAL FACTORS USED IN THE AOSP, was
GENERALLY A CONSISTENT PREDICTOR OF REENLISTMENT INTENT BUT TO
A LESSER EXTENT THAN WORK INTEREST. THIS WAS TRUE REGARDLESS
OF THE SOLDIER’S SEX OR RACE. THIS ALSO APPLIED TO E-4’s, SINGLE
PERSONNEL, AND HIGH SCHOOL DEGREE GRADUATES, BUT NOT THEIR
COMPLEMENTS,

3. WORK IMPORTANCE, WORK CHALLENGE, AND WORKING ASSOCIATION
WITH ONE’S SUPERVISORS WERE RELATIVELY CONSISTENT PREDICTORS

_ OF JOB SATISFACTION IN TERMS OF GRADE, SEX, EDUCATIONAL LEVEL,
RACE, AND MARITAL STATUS.

4, SOLDIERS WHO FELT THEY WERE GIVEN ACCURATE INFORMATION
BY THEIR ARMY RECRUITER HAD A SIGNIFICANTLY HIGHER INTENTION TO
REENLIST AND HAD SIGNIFICANTLY GREATER JOB SATISFACTION THAN THOSE
WHO DIDN’'T. THE BELIEF THAT ARMY RECRUITERS TOLD THE TRUTH
ABOUT ARMY LIFE DOES NOT NECESSARILY IMPLY THAT THEY EITHER
TRULY REPRESENTED OR MISREPRESENTED THE FACTS ABOUT ARMY LIFE.
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WHAT THIS INDICATED WAS THE EXTENT TO WHiCH THE EXPECTATIONS
OF THE INDIVIDUAL CORRESPOND TO THE INFORMATION IMPARTED TO
HIM/HER BY THE ARMY RECRUITER. THOSE INDIVIDUALS MORE LIKELY
TO ACCEPT ARMY LIFE FOR WHAT IT REALLY IS, REGARDLESS OF THE
TNFORMATION BY THE RECRUITER, ARE IN TURN MUCH MORE LIKELY TO
REENLIST AND TO BE SATLSFIED WITH THEIR JOB.

I11, THE FeEBRUARY 1977 ARMY-WIDE SURVEY

A. INTRODUCTION. |

JusT As For THE APRIiL 1977 P1LoT TEST, BECAUSE OF TIME AND
MANPOWER CONSTRAINTS IT WAS DECIDED TO UTILIZE IN PART THE
EMPIRICALLY DEVELOPED JOB SATISFACTION FACTORS FROM THE AFHRL
FOR A SURVEY TO CONSTITUTE PHASE Il OF THE OVERALL PROJECT.
OTHER FACTORS WERE ADDED BASED ON THE PREVIOUSLY DESCRIBED
AucusT 1976 ARMY-WIDE SURVEY AND ITS ANALYSIS. WORK CONDUCTED
BY THE US ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL
SCIENCES WAS CAREFULLY CONSIDERED FOR APPLICATION TO THE PROJECT.
A REPORT BY N.W. AYER, INC. ON THE ATTITUDES AND MOTIVATIONS
OF FIRST-TERMERS TOWARD REENLISTMENT AND A STUDY DONE BY THE
OFF1ce oF THE DEPUTY CHIEF OF STAFF FOR PERSONNEL, DEPARTMENT
OF THE ARMY, ON THE ATTITUDES OF SOLDIERS LEAVING THE ARMY WERE
ALSO RESEARCHED, THESE EFFORTS CULMINATED IN THE DEVELOPMENT
OF AN 80 ITEM QUESTIONNAIRE ADMINISTERED ARMY-WIDE TO A RANDOM
SAMPLE OF 3708 soLDIERS IN FEBRUARY 1977. FORTY-TWO OF THESE
ITEMS PERTAINED DIRECTLY TO AN EVALUATION OF SATISFACTION ON A
SEVEN POINT SCALE RANGING FROM “EXTREMELY DI1SSATISFIED” To
"EXTREMELY SATISFAED”., THE REMAINING QUESTIONS PROVIDED



BACKGOUND INFORMATION AND ADDRESSED AREAS THOUGHT TO INFLUENCE
JOB SATISFACTION OR REENLISTMENT INTENT BUT WHICH COULD NOT BE
EFFECTIVELY MEASURED ON A SATISFACTION SCALE. |

OF THE 3,708 CASES ON WHICH THE ANALYSIS WAS BASED, 1,532
COMPRISED THE FIRST TERM SAMPLE WHILE THE CAREER FORCE SAMPLE
CONTAINED 2,176 INDIVIDUALS. ALL FIRST-TERM SOLDIERS WERE IN
PAYGRADE E~5 OR BELOW AND HAD LESS THAN FOUR YEARS OF ACTIVE
FEDERAL MILITARY SERVICE. ALL THE MEMBERS OF THE CAREER FORCE
WERE SERVING A SECOND OR SUBSEQUENT ENLISTMENT; WERE IN PAYGRADE
E-3 AND ABOVE; AND HAD AT LEAST THREE YEARS OF ACTIVE FEDERAL

MILITARY SERVICE.,
B, SIGNIFICANT FINDINGS AND CONCLUSIONS

(1) AspecTs oF ARMY LIFE VIEWED AS THE MOST AND LEAST

SAVISFYING:
IN GENERAL, SOLDIERS INDICATED GREATEST SATISFACTION

WITH FACTORS INTRINSIC TO THEIR WORK AND THE GREATEST DISSATIS-
FACTION WITH EXTRINSIC OR SITUATIONAL FACTORS, AS INDICATED
IN TABLES 2 AND 3. FOR EXAMPLE, FIRST-TERMERS WERE MOST
SATISFIED WITH THE SECURITY PROVIDED BY THEIR JOBS WHILE CAREERISTS
WERE MOST SATISFIED WITH THE OPPORTUNITY TO HELP OTHERS BY
DOING THEIR JOoB. ON THE OTHER HAND, BOTH GROUPS WERE LEAST
SATISFIED WITH THE WAY THE ARMY MAKES USE OF ITS ENLISTED PERSONNEL ,,
EXAMINATION OF THE RESPONSES FROM FIRST-TERM SUBGROUPS (E.G.,
MEN) , NOMEN, HIGH SCHOOL DEGREE GRADUATES, NON-HIGH SCHOOL DEGREE
GRADUATES) ALSO REVEALED SATISFACTION WAS LOWEST WITH REGARD
TO PERSONNEL UTILIZATION. THIS WIDESPREAD SENSE OF MALUTILIZATION
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WOULD- ARGUE STRONGLY FOR ADDITIONAL SENSITIVITY BY THE ARMY
TOWARD EFFECTIVE ASSIGNMENT AND USE OF ENLISTED PERSONNEL.
INCREASED EFFORTS TO PROVIDE MEANINGFUL WORK, ENSURE THAT
TRAINING IS A REFLECTION OF JOB REQUIREMENTS, AND IMPROVE THE
ACTUAL MATCH BETWEEN PRIMARY MOS AND WORK PERFORMED WOULD BE
MOST BENEFICIAL,

(2) PREDICTORS OF JOB SATISFACTION, REENLISTMENT INTENT,

AND UNIT MORALE
(A) JoB SATISFACTION

As INDICATED IN TABLE 4, SATISFACTION WITH WORK
PERFORMED IN TERMS OF INTEREST, IMPORTANCE, CHALLENGE, VARIETY.
AND THE USE OF TRAINING AND ABILITIES WAS THE PRIMARY PREDICTOR
OF JOB SATISFACTION FOR BOTH FIRST-TERMERS AND CAREERISTS.
SATISFACTION WITH THEIR SUPERVISOR’S LEADERSHIP, TECHNICAL AND
ADMINISTRATIVE SKILLS WAS ALSO IMPORTANT TO BOTH GROUPS. FoRr
FIRST-TERMERS, CHANGES IN THE WORK PERFORMED HAS THE GREATEST
POTENTIAL FOR IMPRQVING THE ATTITUDES OF FIR:T-TERM SOLDIERS,
THIS CONCLUSION, HOWEVER, IS CONTINGENT ON PROVIDING WORK RELATED

To ONE’S PRIMARY MOS AND RELEVANT TO TRAINING RECEIVED.

COMPARED TO FIRST-TERMERS, THE OVERALL JOB SATISFACTION OF
CAREERISTS WAS MORE CLOSELY ASSOCIATED WITH SATISFACTION TOWARD
THEIR WORK SCHEDULES (RELATING TO THE LENGTH OF ONE’'S WORK HOURS),
OPPORTUNITIES FOR WORKING AND ASSOCIATING WITH PEOPLE THEY LIKE,
AND HAVING RESPONSIBILITY FOR SEEING A JOB THROUGH TO COMPLETION.
(B) REENLISTMENT INTENT
AMONG THE “BEST” PREDICTORS OF REENLISTMENT INTENT
86
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FOR FIRST-TERMERS AND CAREERISTS, AS OBSERVED IN TABLE 5, ONLY
RELATIVE SATISFACTION WITH PAY AND ALLOWAMCES EMERGED FOR BOTH
GROUPS., FIRST-TERM SOLDIER’S ATTITUDES TOWARD THEIR WORK,

THE ARMY'S USE OF ENLISTED PERSONNEL (A SIGNIFICANT PREDICTOR
OF JOB SATISFACTION, AS PREVIOUSLY NOTED), AND RECRUITER
ACCURACY WERE ALSO IMPORTANT CONTRIBUTORS TO REENLISTMENT PLANS,
PERTAINING TO THE LATTER ASPECT, IT WOULD APPEAR THAT AN
ACCURATE AND RELATIVELY COMPLETE PORTRAYAL OF ARMY LIFE AND WORK
BY THE RECRUITER IS AN ESSENTIAL INGREDIENT FOR THE LONG RANGE
RETAINABILITY OF FIRST-TERMERS (ALSO FOUND IN THE AucusT 1976
ARMY-WIDE SURVEY AS PREVIOUSLY DISCUSSED),

ALONG WITH SATISFACTION TOWARD PAY AND ALLOWANCES, THE FACTORS
IDENTIFIED AS THE "BEST” PREDICTORS OF REENLISTMENT INTENT FOR
CAREER SOLDIERS WERE: ARMY POLICIES AND PROCEDURES (E.G.,
PROMOTION, EVALUATION, REENLISTMENT, DISCIPLINE); FAMILY

RECOGNITION AND PRIDE IN THE SOLDIER’S WORK; AND DU
AMONG THESE FACTORS, DISSATISFACTION WAS EXPRESSED ONLY WITH
POLICIES AND PROCEDURES, THIS SITUATION DID NOT APPEAR TO BE

A PROBLEM OF COMMUNICATION SINCE CAREERISTS WERE BASICALLY
SATISFIED WITH THE AVAILABILITY OF INFORMATION CONCERNING FACETS

OF ARMY LIFE.

(c) UNIT MoRALE

THE "BEST” PREDICTORS OF UNIT MORALE FOR BOTH
FIRST-TERM AND CAREER SOLDIERS,.-AS SHOWN IN TABLE 6, INCLUDED
THE LEVEL OF SATISFACTION WITH: PRIDE THAT CO-WORKERS HAVE IN
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|
THE™UNIT AND ARMY; UNIT POLICIES AND PROCEDURES (E.Gu, PROMOTION,
LEAVE, TIME-OFF, EVALUATION); AND TRAINING GIVEN AT UNIT LEVEL.
SATISFACTION WITH THE QUALITY AND AVAILABILITY OF BOTH ON AND
OFF-POST EATING FACILITIES, AND THE. ARMY'S EMPHASIS ON EQUALITY
OF THE SEXES WERE ALSO IMPORTANT TO PREDICTING THE OPINION OF
FIRST-TERMERS OF UNIT MORALE. FOR CAREERISTS, RELATIVE SATIS-
FACTION WITH THEIR SUPERVISORS' SKILLS AND THE AVAILABILITY
OF NECESSARY INFORMATION CONCERNING UNIT POLICIES AND PROCEDURES
ALSO CONTRIBUTED TO PREDICTING ATTITUDES TOWARD UNIT MORALE,

(3) ENLISTMENT AND SEPARATION REASONS
(A) ENLISTMENT

EXAMINATION OF THE INITIAL PLANS OF FIRST-TERM
SOLDIERS TOWARD AN ARMY CAREER AT THE TIME OF ENLISTMENT IN
CONJUNCTION WITH THEIR REASONS FOR ENLISTMENT SUGGESTS THESE
THREE BASIC CATEGORIES: RECRUITS PLANNING TO SERVE ONLY ONE
ENLISTMENT (33 PERCENT OF ALL FIRST-TERMERS); THOSE ENLISTING
WITHOUT ANY CONCRETE IDEAS CONCERNING AN ARMY CAREER (ABOUT
B0 PERCENT OF THE SAMPLE); AND THOSE WHO JOINED INTENDING TO
MAKE THE ARMY A CAREER (COMPRISING ABOUT 20 PERCENT OF THE
RECRUITS) .

ENLISTMENT REASONS SELECTED BY SOLDIERS WERE GROUPED INTO FOUR
CATEGORIES TO FACILITATE ANALYSIS: (1) ENLISTMENT OPTIONS/
INCENTIVES; (2) NO PERSONAL COMMITMENT; (3) PATRIOTIC - ARMY
INTRINSIC; AND (4) “OTHER”, As SHOWN IN TABLE 7, AMONG FIRST-
TERMERS, ENLISTMENT OPTIONS/INCENTIVES, ACCOUNTING FOR 41,8
PERCENT OF ENLISTMENTS, WERE THE MOST COMMON REASONS SELECTED.
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OF THOSE CHOOSING ENLISTMENT OPTTONS/INCENTIVES, NEARLY TWO-
FIFTHS RESPONDED TO "Gl EDUCATIONAL BENEFITS” OR "LEARNING

A SKILL OR TRADE TO USE IN CIVILIAN LIFE" AS THEIR PRIMARY
ENLISTMENT INDUCEMENT. ON THE OTHER HAND, THE LARGEST PERCENTAGE
OF CAREER PERSONNEL (45,4 PERCENT) INDICATED THEY HAD ENTERED
THE ARMY FOR PATRIOTIC/ARMY INTRINSIC REASONS; THIS PERCENTAGE
WAS MARKEDLY HIGHER THAN THAT OF 26 PERCENT FCR FIRST-TERMERS.
SUCH REASONS INCLUDED SERVICE TO THE COUNTRY AND THE CHANCE
FOR ADVENTURE, TRAVEL AND NEW EXPERIENCES (THESE PARTICULAR
REASONS ACCOUNTING FOR JUST OVER ONE-THIRD OF CAREERIST"
ENLISTMENTS) .,

THE ENLISTMENT REASONS OF FIRST-TERMERS WERE ALSO EXAMINED BASED
ON THEIR INITIAL PLANS TOWARD AN ARMY CAREER. AS DISPLAYED IN
TABLE 8, OF THOSE FIRST-TERM PERSONNEL PLANNING TO SERVE ONLY
ONE TERM, THE MAJORITY PICKED REASONS CATEGORIZED AS ENLISTMENT

GPI PP P Phen weefm MM e s e e o e e s o - o

OPTIONS/INCENTIVES AS THEIR PRIME MOTIVATORS FOR JOINING THE
ARMY. WITHIN THESE REASONS, “GI EDUCATIONAL BENEFITS" AND
"LEARNING A SKILL OR TRADE TO USE IN CIVILIAN LIFE” ACCOUNTED

FOR APPROXIMATELY 50 PERCENT OF THIS GROUP'S ENLISTMENT. FIRST-
TERMERS WHO HAD NO REAL PLANS CONCERNING AN ARMY CAREER AT THE
TIME OF ENLISTMENT TENDED TO JOIN FOR REASONS CATEGORIZED AS

No PERSONAL COMMITMENT” (E.G., TAKING TIME TO GROW-UP, GETTING
AWAY FROM HOME TOWN, AND NEED FOR A JOB). RECRUITS WHO INITIALLY
PLANNED TO MAKE THE ARMY A CAREER WERE MOST LIKELY TO CITE FACTORS

ASSOCIATED WITH ENLISTMENT OPTIONS/INCENTIVES AS HAVING
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CONTRIBUTED MOST TO THEIR JOINING, HOWEVER, THEY WERE ABOUT .
TWICE AS LIKELY AS EITHER OF THE OTHER TWO GROUPS TO HAVE

ENLISTED DUE TD PATRIOTIC OR ARMY INTRINSIC REASONS.

THESE FINDINGS SUGGEST THERE IS A NEED FOR ADDITIONAL RECRUITING
EMPHASIS ON HOW THE ARMY CAN CHALLENGE INDIVIDUALS (IN TERMS

OF TRAINING, SERVICE TO THE NATION, DISCIPLINE, ADVENTURE,

AND TRAVEL) SINCE THESE COMPONENTS HAVE THE POTENTIAL FOR

ATTRACTING QUALITY RECRUITS WHO ARE FAR MORE LIKELY TO MAKE

THE ARMY A CAREER. ON THE OTHER HAND. THE WIDESPREAD USE OF
ENLISTMENT OPTIONS AND INCENTIVES BEYOND TRAINING AND EDUCATION

(E+G., UNIT-OF=CHOICE, ARMY AREA/STATION-OF-CHOICE, CASH BONUS)

COULD BE CURTAILED OR ELIMINATED WITH THE POTENTIAL FOR

CONS IDERABLE DOLLAR SAVINGS AS WELL AS INCREASED ASSIGNMENT
FLEXIBILITY. ‘

(B) SEPARATION

-’

MMAIPR e pnaa

RMY POLICIiES/PROCEDURES/LIFE; (2) ONE-TERM

OR SHORT-TERM MOTIVATIONS; (3) JoB RELATED; (4) PERSONAL MOTIVA-

TION; AND (5) “OTHER”. As SHOWN IN TABLE 9, ABOUT TWO-FIFTHS

OF THE FIRST-TERMERS AND CAREERISTS WHO DEFINITELY PLANNED TC

SEPARATE TENDED TO SELECT FACTORS ASSOCIATED WITH ARMY POLICIES/
PROCEDURES/LIFE AS HAVING MOST INFLUENCED THEIR DECISION TO

LEAVE THE ARMY. THEY CITED THE AMOUNT OF BUSY WORK, HARASSMENT,

AND EXTRA DUTIES; AND EXCESSIVE CONCERN FOR HAIRCUTS, APPEARANCE,

AND DISCIPLINE AS THE MOST IMPORTANT REASONS FOR THEIR INTENDED
SEPARATION. IN ADDITION, FIRST-TERM SOLDIERS ALSO IDENTIFIED .
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LOW PAY AND ALLOWANCES AS AN IMPORTANT CAUSE FOR SEPARATION
WHILE CAREERISTS NOTED DISDAIN FOR THEIR CURRENT MOS AND
BEING UNABLE TO GET ONE THEY WANTED AMONG FACTORS MOST
INFLUENCING THEIR DECISIONS TO LEAVE THE ARMY,

THE PROPENSITY TO REENLIST AMONG FIRST-TERM SOLDIERS WHO ENTERED
THE ARMY INTENDING TO SERVE ONLY ONE TERM APPEAR TO BE UNAF-
FECTED BY THEiR ARMY EXPERIENCES. As INDICATED IN TABLE 10,

THEY TENDED TO JOIN TO PURSUE SPECIFIC GOALS (E.G., Gl
EDUCATIONAL BENEFITS), AND HAVING ATTAINED THESE OBJECTIVES
PREFER TO SEPARATE. THOSE INDIVIDUALS WHO JOINED WITHOUT ANY
CLEAR-CUT PLANS TOWARD AN ARMY CAREER DECIDED TO SEPARATE

BECAUSE OF EXCESSIVE CONCERN FOR HAIRCUTS, APPEARANCE AND DIS-
CIPLINE AS WELL AS THE AMOUNT OF BUSY WORK, HARASSMENT AND
 EXTRA DUTIES., PERCEPTIONS OF HAVING VERY LITTLE “REAL WORK"

TO DO WERE ALSO RESPONSIBLE FOR INCLINATIONS TOWARD SEPARATION
FOR THIS GROUP. AMONG FIRST-TERMERS WHO INITIALLY DESIRED AN
ARMY CAREER, LOW PAY AND ALLOWANCES WERE SELECTED AS CONTRIBUTING
MOST TO THE DECISION OF SOLDIERS IN THIS GROUP TO SEPARATE.

Busy WORK, HARASSMENT AND EXTRA DUTY TOGETHER WITH.THE ABSENCE

OF “REAL WORK" WERE ALSO FREQUENTLY CITED REASONS.

ONLY TWO JOB OR WORK RELATED FACTORS WHICH CONTRIBUTE SIGNIFICANTL
TO A SEPARATION DECISION (AMOUNT OF BUSY WORK, HARASSMENT, AND
EXTRA DUTIES; AND TOO LITTLE “REAL WORK" TO DO) APPEAR TO BE
ADDRESSABLE BY THE ARMY. ALTHOUGH OBVIOUS, PROVIDING SOLDIERS
WITH INTERESTING WORK WHICH CHALLENGES THEIR TALENTS AND
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TRAINING PROMISES TO CREATE AN ENVIRONMENT MORE CONDUCIVE TO Q
REENLISTMENT (ALSO INDICATED IN THE AucusT 1976 survey). IN
PARTICULAR, AN INCREASE IN MEANINGFUL WORK WILL RAISE OVERALL

JOB SATISFACTION, HEIGHTEN REENLISTMENT INTENT, AND ULTIMATELY

INCREASE REENLISTMENT.,

IV. THe AprIL 1977 Pirot TesT

A, IMTnnnun?tnMi
To PROVIDE THE BEST POSSIBLE COVERAGE OF THOSE FACTORS WHICH
COULD BE USED TO ASSESS THE INTER-RELATIONSHIPS BETWEEN REEN-
LISTMENT DECISION, UNIT MORALE, AND JOB/CAREER SATISFACTION,
A PILOT TEST QUESTIONNAIRE WAS DEVELOPED OVER A PERIOD OF
THREE MONTHS, THIS QUESTIONNAIRE REPRESENTED THE TRANEITION
FROM. THE HERZBERG-BASED APPRAOCH UTILIZED IN THE JOB SATISFACTION ‘
PORTION OF THE AOSP TO AN ECLECTIC APPROACH COMBINING THE WORK a
oF THE ARMY ReseArRcH INsTITUTE (ARI), THE AIR Force HuMAN
Resources LaBORATORY (AFHRL), anp MILPERCEN., ALTHOUGH IT HAD
BEEN INTENDED TO DEVELOP AND TEST A JOB AND CAREER SATISFACTION
moDEL wHoLLY WITHIN MILPERCEN, BECAUSE OF TIME AND MANPOWER
CONSTRAINTS IT WAS DECIDED TO CAPITALIZE ON THE EXTENSIVE
LITERATURE REVIEW AND LONG-RANGE RESEARCH CONDUCTED BY THE
AFHRL ON JOB/CAREER SATISFACTION.
~ CONSEQUENTLY, THE ITEMS USED IN THE PILOT TEST QUESTIBMNAIRE
WERE DERIVED IN LARGE MEASURE ON AN OCCUPATIONAL ATTITURE

INvENTORY (OAI) peveropep BY THE AFHRL. IN THE INITIAL BEVELOP-
MENT oF THE OAI, 36 POTENTIAL SA??FACTION DIMENSIONS OR ‘
(" .
< 9 R
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HYPOTHESIZED FACTORS WERE IDENTIFEED BY AIR FORCE BEHAVIORAL
SCIENTISTS FAMILIAR WITH THE MILITA* * WORK ENVIRONMENT. ITEMs
WERE WRITTEN FOR EACH DIMENSION, RE NG IN A FINAL POOL OF
348 17EMs (APPROXIMATELY 10 ITEMS F .MENSION) WHICH WERE
VALIDATED THROUGH ANALYSIS OF THE F.. INSES BY A RANDOM SAMPLE
oF ABOUT 3,000 FIRST-TERM AIRMEN,

FOR USE IN AN ARMY ENVIRONMENT, AS INDICATED IN TABLE 11,
32 OF THE HYPOTHESIZED FACTORS IN THE OAl WERE MODIFIED WHILE
FOUR NEW FACTORS WERE ADDED (ENTITLED, "FAMILY”, "INDIVIDUAL”Y,
“DISCRIMINATION”, AND "ARMY UNIQUE”), IT WAS BELIEVED THAT
THESE ADDITIONAL FACTORS REPRESENT IMPORTANT INFLUENCES ON A
PERSON'S MOTIVATION AND BEHAVIOR. OF A TOTAL PooL OF 324 ITEMS
SELECTED INITIALLY IN PILOT TEST, 225 WERE RETAINED. REDUCTION
OF THE NUMBER OF ITEMS WAS BASED ON THE FOLLOWING CRITERIA:

(1) RepunDANCY

(2) REDUCING THE EXCESSIVELY LARGE NUMBER OF ITEMS IN THE
" FACTORS ENTITLED "INDIVIDUAL”, "HuMAN SUPERVISION” AND

"FaMiLy”,

THE PILOT TEST QUESTIONNAIRE WAS ADMINISTERED TO APPROXIMATELY
1,600 pPErsONNEL IN ApRIL 1977 AT six CONUS INSTALLATIONS., IN
ADDITION, ABOUT 600 SOLDIERS WERE INTERVIEWED, PRIMARILY TO
PROVIDE INSIGHTS INTO THE CONTENT VALIDITY OF THE QUESTIONNAIRE
AND CLARITY OF INSTRUCTIONS.

THE FINAL INSTRURMENT WAS REDUCED FROM 225 To 12U ITEMS THROUGH
USE OF FACTOR ANALYSIS, STEPWISE MULTIPLE REGRESSION ANALYSIS,
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AND A SUBJECTIVE REVIEW. THE SUBJECTIVE REVIEW WAS USED TO
ELIMINATE DUFLICATION WITHIN EACH OF THE HYPOTHESIZED FACTORS
AND TO ELIMINATE ITEMS JUDGED TO BE GF LITTLE PRACTICAL VALUE
IN TERMS OF JOB/ARMY CAREER SKTISFACTION, UNIT MORALE, AND
RETENTION SUCH AS “YOUR OPINION OF THE ARMY COMPARED TO THE
AIR Force”. THE 124 1TEMS THEN CONSTITUTED ALL THE ITEMS
COMPRISING SECTION B OF THE COMPREHENSIVE ARMY-WIDE JOB AND
CAREER SATISFACTION SURVEY ADMINISTERED IN Novemeer 1977.
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TABLE 1
FACTGRS USED IN THE AQSP

. I, INDEPENDENT FACTORS

"HYGIENE" ” !

. r
WORK INTEREST } ORK CONDITIOES
, ACILITIES, bQuIpMENT
; 0
|
]

ﬁECOGBITION RECEIVED For QUALITY OF TECHNICAL
ORK DonE .

UPERVISION ECEIVED

WoRK VARIETY 523 PRﬁSTIGS (How Jos
T

NKS WITH OTHER SoLDIER’S

0PPORTUNITY Tp SEE Work !
REsuLTs . : EONFLIC OF JoB WITH

AMILY ESPONSIBILITIES

WORK IMPORTANCE EORﬁING AssochTxon WITH
i o-Wo

AMOUNT OF RESPONSIBILITY i gORKING Assoc1ATION WITH

s : UPERVISORS

PPORTUNITY To INCREASE :

903 §KILL AND KNOWLEDGE + . ARMY Pay (Base Pay,
; ALLOWANCES, SPECPAL Pay)

“PPGRTUleY FoRr PROMOTION, ARMY BENEFITS (PX,

TNCREASE N JoB STATUS CommIssARY, MEDICAL)

. Work CHAkLENGES TRAINING,
SKIL NOWL

I1. CRITERION MEASURES
SATISFACTION WITH PRESENT JoB

REENLISTMENT PLANS
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TABLE 2

FACTORS WITH NHI&HEFégging$?sé?EDCAREER FORCE PERSONNEL

%sr TERM SAREER

FACTOR EESONQEL» AiﬁigﬁysL

CHﬁNCE Tﬂ HeLp OTHERS by

OING JOB

CHaNce _To HAVE 5ESP?NSIBILITY
OR _SEEING OB |HROUGH
0 COMPLETION 2 .-

OpPORTUNITY To WOBK AnD
SSOCIATE WI1TH PEOPLE .
ou LIKE 3 2

JoB SECURITY 4

PRhDE Your FAMILY Hﬁs AND
RECOGNJTIQON YOurR FaMmILY
GIVES 10 YOUR JOB

AVﬁILABILITY OF ON-PosT
ACILITIES - r 5

Ul
£
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TABLE 3

FACTORS WITH WHIEHEFEEZ!-T§K¥IQE?EEAREER FORCE PERSONNEL

EACTOR

$ST TERM

EZEONNEL

BAREER

EREONNEL

e

THE Way THE ArMY UTILIZES
NLISTED PERSONNEL

THE WA5 TEE ARMY MAKﬁS
SE UF EQUIPMENT, MATERIAL,
SUPPLIES

QUALITY AND AVAILABILITY
OF Housine (ON AND OFF-PosT)

STﬂNDAﬁD OF Livine You
oW

AVE
”Rﬁn TA;E” AjSOCIATED
I1TH Your JoB

PRIDE Your Co-WORKERS
AVE IN YOUR UNIT AND
HE ARMY
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TABLE 4

“BEST” FIVE P?ER&CXBBSCREEgaBﬁéﬁgaﬁﬁeEIlQﬂ FOR FIRST-

FACTOR

i

PR?SENT DUTITS (CHALLEysE,
NTEREST, IMPORTANCE:

CHanceE To Acougns TRAINING,
XPERIENCE, SKIL s,
NOWLEDGE @HICH
SED IN IVILIAN Jos
Yoyr SUPERVISOR’'S LEADERSHIP,
iE?EEICAL AND ADMINISTRATIVE
S

CH?NCE To HeLp OTHErS By Doine
OUR JOB

AmountT OF Work You Have To Do
Work ScHepyLe (ToT URS,
gHIFTS, BACE 5 QORK?
OPPORTUNITY To WORK AND
1KE

CH NCE To HAVK §ESP?NSIBILITY
OR_SEEING OB |HROUGH
0 COMPLETION
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TABLE 5

T R RND” CARERh SIRETHTET FOR

e

EIRST -Term ' _CAREER
5530NN L P;BSON EL

AMII AN

FACTOR

PRTSENT DUTlfs (CHALLEyGES;
NTEREST, IMPORTANCE

|
ARMY PAY AND ALLOWANCES ; 2 2
IN_GENERAL, THE T INGS THE *
§ECRKITER OLD ABout :
HE ARMY WERE TRUE . 3 -

THE Way THeE ArRMY UTILIZES .
NLISTED PERSONNEL 4 .-

DOING wenx WHIcH BOTHERS ! .
Your CoNsCIENCE , 5 Lo

ArRMY PoLIcIES AND PROCEDURES - I |

PR&DE Your FAMILY He
coen*rron 03 AMIL
Gives To Your JoB

Duty LocATioN - 4

YEﬁRS OF Acgrvs FEDERAL
ILITARY SERVICE - 5
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TABLE 6

“BEST"” FIVE PREDAﬁBO53REER”H%§§ﬂﬁﬁQfE FOR FIRST-TERM

FACTOR E%E%éﬁ&EEM P?ﬁ%ﬁEGEL

PrIDE. YoUR. Co-H H
"IN Yoor UNiT ANbCTRE ARMy 1 1

UN%E PoLicies AND PROCEDURES
ROMOT]ON, EVALUATION,

LEAVE, RAINING 2 5
QUALIEX AND éVAILABILITY

OF EATING FACILITIES 3 -
TRAINING GIVEN IN Your UNIT 4 4
AMEUNT OF EMpHASIS ON '

QUALITY OF THE SEXES 5 -

Yoyr SUPERVISOR’S LEADERSHIP,
ECHNICAL AND ADMINISTRATIVE '
KILLS - 2

Ava1LABiILITY OF NECESSARY
NFORMATION Apout UNIT
LICIES AND_PRACTICES
(PROMOT]ON, EVA&UATION:
Leave, TRAINING
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TABLE 7

PERCENT OF ENLIR&EEEXREEﬁsggiSBNNEﬁTEGORY FQB FIRST-TERM

| EARSTATER" | EAEERR

ENLISTMENT CATEGORY/REASONS 7 7
L. ENLISTMENT OPTIONS - INCENTIVES | ' .8 2.1
| ESu?E??ﬁﬁAEL R T 5.4
B'_ T 52N, 8, Sxaky Taaoe To 17.9 10.9

- pEEaE. ||,

P ﬁﬁg R T e B 1.7

HE ARM AREA/STATION OF
TION THAT I WANTED

ngVAILABLE 1.1 1.8

HE UTIT OF CHOICE OPTION
HAT I WANTED WAs STILL

VAILABLE 0.3 0.9
2. NO PERSONAL COMMITMENT 27.2 23.6
DT F

A 0 Iake [ime Qur Jo Fiso 14,2 10.6
&é%WMEﬁmﬁé

LSE 5.9 6.9
c. Jo GET AwAY From My HoME

OWN 5.8 5.4

‘D, Hap FRienps J THE
~ ARMY OR LREADYpi ?SE ArRMY 1.3 0.7
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3, PATRIOTISM - ARMY INTRINSIC 26,0 45.4
FoR , |
:EngfN N ﬂEwAExsg;lleﬁcss 14.4 15.1
B, To SERVE My CounTrY 6.9 17 .4
c. | Wantep To Be A SoLpiErR 2,6 10.1
D. My FAMILB Hap A HjsToRry '
ArRMY OR OTHER MILITARY
ERVICE 2,1 2.8
4, OTHER REASON - NOT LISTED 5.0 .9
l,,’}q’
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TABLE 8

PERCENT Ol TAE ARG EOR Bl N RRP LR chhfeh ™o SOLDIERS

o | iRt | Ui

ENLISTMENT CATEGORY/REASONS y4 )4 y4
1. ENLISTMENT OPTIONé - INCENTIVES 84,1 42.8 37.5
. B E For GI
A [0 Become ELpeIBLE Lok 35,7 | 19.2 | 19.8
. JoL AS T T
B eI Cviian Lires ° 4.6 | 4.2 | 14.6
B T
VAILABLE 1.0 3.9 1.5
D. THE ENLISTMENT CAﬁH Bonus
Was AvaiLasLe To M 1.5 1.6 | ==
R T P e |
Was KVAILABLE 1.3 2,5 1.6
. THE UniT OF C T
" 1"RanTeD Was orice RvatoAsie |- | 14 | --.-
2, NO PERSONF\L COMMITHENT 235 204 | 38.7
. JoT iMe Qut Jo F
A MYSELF: CROW-UP) MATURE. 1.2 | w1 | 18.1
B, C ‘T GET A JoB (0
' é JggL?NWZNTED) AN$WHERE
LSE 5.1 4.0 7.7
c. To GET Away From My HoME Town 5.6 2.3 10.7
D. Hap FRIENDS JoINING THE A
AR ALREiDYN?N +SE~ARSY R 1.6 -, 2.2
B! |




3., PATRIOTISM - ARMY INTRINSIC 13.4 29,2 | 169
HE CHAN VENTURE, |

RAVEL; Ew PERIENCES 9.8 7.6 13.0
B. To SERVE MY COUNTRY 2.0 7.8 2.2
c. I WanTep To Be A SowbpIER - 7.1 0.6

D. My FAM1L6RHAD A HisTorY

i
QE oruy OR OTHER MiLITARY 1.6 | 67 | 1.1

4, OTHER REASON - NOT LISTED

9.0 | 7.5 1 7.0

12
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TABLE 9

ERER G ST AR R i o e
D" | i

SEPARATION CATEGORY/REASONS )4 4
1, ARMY POLICIES/PROCEDURES/LIFE 37.9 45,9
A, TH§3K T?E?EGéS TOOAngHTgONCERN ,
CH S uTs,
APPEARANCE, AND DISCIPLINE 9,8 8.3
B. THE Pay AND ALLOWARCES ARe Too Low 9,8 6.3
Cs H éggg:TD8$IEgsv WoRrk, HARASSMENT 9.6 1.6
D. D IKE My MOS A CAN'T
ARRR“GT +o EET ONE ] Bg IKQN 3.4 6.9
E. I Am Not EL1GIBLE To REENLIST 1.4 4,7
Fa Do?ég gégk My ProMoTION CHANCES 1.4 3.1
O fpeoukON ST THE REENLISTHENT 1.2 0.4
H. i Was RﬁCLAS IF}ED INTO AN MOS
: HAT 1_HAVE S NTER ST IN AND
ON'T ENJOY WORKING 1.0 3.3
1. THE MepicaL/DENTAL CARE Is
NADEQUATE 0.3 1.3
2., ONE-TERM/SHORT-TERM MOTIVATIONS 30.7 15.8
A, é JoINED To BecoMe ELIGIBLE FoR
I EbucATIONAL -BENEFITS 9,7 4,0
B, Dip Not_INT T M
{HAﬁ ONgTENLI§¥aEN$ SERVE MoRe 8.9 0.7

c. {OJOINE ? LEARN A Ski1L1L/TRADE

SB IVILIAN LIFE AND |
HAVE DoNE THAT 6.4 4.0

12+
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ol T Ay L
H#ﬂgg D }”35 NE THAT 4,7 4.9

g v Ll

ccoMPLISHED [HESE THINGS 1.0 0.2
3. JOB RELATED 9.3 |A2
R S A 9.5 5.9
B Buterne O2°my Saimany HOE® 3.8 4.7
C P Eaones DomychacLeneE Or 2.2 5,4
S R 1.9 1.9
E. &oggNégRLIKE THE PeoPLE I 1.9 2.3
4, PERSONAL MOTIVATIONS 2.6 1.7
Al EETW 5$/HUSBAND Wants Me To 3] 3.4
B fo RNchcras piE,CEoPLE 1 Have 2.2 2.6
O Bremaas RaEprogne (Houstwe/ 1.2 2.1
D, %“Eol“‘ﬂsssﬁ CAN GAIN FROMTA ;
S iRt LTI
MPORTANT ENOUGH ?o hE 1.1 3.6
5. OTHER REASON-- NOT LISTED 4,6 8.4
I2g
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TABLE 10

- TR et

oo |cAftr | e

* SEPARATION CATEGORY/REASONS 4 2 7

1. ARMY POLICIES/PROCEDURES 28,9 | 541 42,3
b L T s To e o

APPEARANCE . AND Disclriang.” 9.3 7.0 12.1

B. THE Pay AND ALLowANcEs ARE Too Low 10.0 21,1 4,9

(] - 0 w 4 H P
G JNE founT)Or Busv Hork, HarassmenT, | o o oo | 11
. ] Don’T Likg My MOS Anp I Can’T
P heamner KOG onoS Ao [ o 23 | 17 | 5.4
E. I Am Not ELiGiBLE To REENLIST 0.6 1.4 1.5
F. ARgo¥ég gégk My ProMoTiON CHANCES 0.4 L7 2.9
. C ‘16 R EN
- © bprsonDY aSET THE REENLISTHENT 05 | 1.7 | 2.1
H, Was RﬁCLASSlF]ED InTO AN MOS
HAT I_HAVE No NTERTST IN AnD
ON'T ENJoy WORKING IN -, 1.3 2.3
1. THE MepicAL/DentaL CAre Is
NADEQUATE -, 0.9 -,
2. ONE-TERM MOTIVATIONS 45,2 | 6.0 | 213
. JoINED To B ELiGIBLE F
A -&I HCA718NAEC§EEEF%%5 BLE TOR 15.2 0.7 6.7
B. ] Dip Not_INTEND To S M '
{HAN ONE ENLIE#SEN? ERVE TIORE '16.2 1.3 2.7
C, JOINED TQ LEARN A SKILL/TRADE
{b UsB ?N ?lVILIAN,LIFELkND I
HAvE DoNE THAT 6.7 2,2 6.3
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- HiSéNEXoTEE ﬁRHgsgngevgwAUP/
TURE ND ivvs ONE HET 5.4 0.5 5.5

E. t JOIN;ﬁE£HEXARMY For VENIQRE/

EQXS%LISHED ?55%5" E§NG§D vE 1.7 1.3 0.1

3, JOB RELATED 151 | 2.7 (29
A R Mond o Bo T Tk Re 9.2 | 108 | 9.3
., Seewn foo Mgy Tuve Jokive | 50 | gg |y
o e AR DES Gy ArLENcE OR 0.9 | 51 | 3.1
D, 52E123EEUE2gRS ARe Too Lone Anp/ 1.1 5.0 2.0

E. I Don’t Like THE PeopLE 1 Work For 1.4 -, 3.4

4, PERSONAL MOTIVATIONS WAYA 24,6 3.5
A gETWIEE/HUSBAND WanTs ME To GET 2.4 46 35

. +ODKQ;SC%A¥E ﬁ?$HPE°PLE ! Have 1.6 -—.- 3.5

© Erraanare Bopa (oustne/ 1.6 | - | 15

- gggo£$1HgssaageNugG%NEE;?gTﬁsNT
OB IR RE NoT

fMPORTAa%N NSGGHR?XEME 1.6 == 1 10
5, OTHER REASON - NOT LISTED .26 | L6 |50
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TABLE 11
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AIR FORCE ARMY

FACTOR DESCRIPTOR Ths FACTOR DESCRIPTOR ?@S
AcHIEVEMENT /4 ACHIEVEMENT

ActiviTy 8 Activity

ééﬁli?ggemﬁgn Pg%;ICES .18 mc?'é's’ %TPRACTICES 7
AsSIGNMENT LocALITY iy AsSIGNVENT LOCALITY 16
AUTHORITY 4 AUTHORITY 3
CoWORKERS 9 Co-WORKERS 12
CREATIVITY 10 CREATIVITY 5
IMPORTANCE 8 IMPORTANCE 2
INTEREST 9 INTEREST 4
KNowLEDGE OF RESULTS / KNOWLEDGE OF RESULTS 3
SN SRONTH AND g | —

JoB DEsIGN 10 JoB DEs1GN 3
{&P&%,Sﬁiﬁt C%T:g} 1[71 Soc1AL CONTACT 1
Pay AND BeNerITs 12 Pay AND BeNEFITS 8
PHysicaL Work Envirowent 13 Prys1cAL WORK ENVIRONVENT 9
PraMoTION OPPORTUNITY 8 ProvoTION OPPORTUNITY 4
RECOGNITION 9 RECOGNITION 4
RESPONSIBILITY 10 RESPONSIBILITY 4
INDEPENDENCE 9

VALLE oF EXPERIENCE 8 VALUE OF MILITARY EXPERIENCE 3



AIR FORCE AR

FACTOR DESCRIPTOR ';gg‘ FACTOR DESCRIPTOR ;ﬁk
PHysIcAL SAFETY b PHYSICAL SAFETY 3
EconoMic SECURITY 4 EconamMIc SEQRITY 2
Service 10 OTHERS 8 Service 10 OTHERS 1
SocIAL STATUS 11 SociAL STaTus 5
SUFFICIENCY OF TRAINING 12 SUFFICIENCY OF TRAINING 10
&sﬁv&s&ll&s‘gﬂm i 15 HumaN SUPERVISION 16
?'é'é?'ﬁ}’éii“ Recenvep - 9 TECHNICAL SUPERVISION 5
PERFORMANCE EVALUATION 8 PERFORMANCE EVALUATION 3
JaB CHANGE 7 Jo CHaMGE 4
ooLs, EQUIPMENT AND ooLs, EQUIPMENT, AND

PPLIES 8 PPLIES 7
UTILIZATION 8 UriLizaTion 3
VARIETY 9 VARIETY ~ 4
WorK SCHEDULE 15 WoRK SCHEDULE 6
SuPervIsory DUTIES 18 SupervIsORY DUTIES 10
UNCLASSIFIED 8
—_ INDIVIDUAL 14
— Arvy UnTaue 10
—_— DISCRIMINATION -9
—_— FamiLy 18
[OTAL 48 TOTAL .
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PAPER PRESENTED AT THE 20TH ANNUAL CONFERENCE OF THE MILITARY TESTING
ASSCCIATION 1978

ORGANISATION: NAVAL MANPOWER UTILISATION UNIT,
HMS VERNON, PORTSMOUTH, ENGLAND

SUBJECT: EXECUTION OF LARGE OCCUPATIONAL ANALYSIS OF THE ROYAL
NAVY'S OPERATIONS BRANCH

SPEAKER s MR C D BEEL

1. INTRODUCTION

Since 1971 RN Occupational Analysis has been carried out by the
Naval Manpower Utilisation Unii (NMUU). In 1973, through the generous
help of the US Navy, the use of the CODAP suite of computer programs was
obtained. Located at Portsmouth, Hampshire, the NMUU is an outport of
the Ministry of Defence Naval Manpower and Training Department.

It is staffed by a Commander in Charge, 5 Officers and 12 Chief
Petty Officers with a small clerical ataff.

2, THE OPERATIONS BRANCH

Until 1975 the various non technical enlisted men of the weapons,
sensor, and communications operator branches of the RN were quite sepa-
rate with their own structure and training organisation.

To increase efficiency and co-ordination in the modern warfare
environment these various independent branches were merged intc sub-
branches of a new Operations Branch. This was to match the radical
changes made to the officer structure, including the introduction of the
Principal Warfare Officer trained to control the integrated fighting
systems of a ship. The School of Maritime Operations was set up as a
common faculty for Operations Branch and Principal Warfare Officer

Training.

It was decided to conduct an occupational analysis of the 11,000
men in the Branch during 1977 to Bee whether experience gained since its
formation indicated any need for adjustment to training, duties, and
structure.

There were several underlying reasons for the survey. Amongst the
most important were:-

a. Concern that the new structure might lead to a loss of deep
sub-specialist knowledge.

b. The need to establish how well the Branch was coping with man-
power shortages, shorter enlistment engagements and improved sea
shore ratios.

c. Whether further streamlining of training could be carried out.
d. Concern about retention of seamanship skills and the need for
research into how this area of work was being apportioned between
the sub-branches.

P
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3. THE SURVEY OBJECTIVE

The survey objective was primarily for manpower structure and plan-
ning purposes with a spin ¢ff for Training Design. As in all recent NMUU
surveys it aimed also to gather attitudes and opinions on many aspects of
Service Conditions and job satisfaction. it was decided that data should
be gathered not only from the job incumbent but also by a secondary
questionnaire from his supervisors and managers.

To clarify beforehand what specific reports should be derived from
the data, and hence the questionnaire structure, the directive contained
very specific primary and secondary objectives.

The Survey occupied the entire resources of the NMUU and a consider-
able expenditure in computer processing over 18 months. A 73% sample
(about 8500 men afloat and ashore) and 650 supervisors responded to
their respective questionnaires.

Because of time constraints the remainder of my talk will be princi-
pally concerned with the main survey of surface Fleet ratings at sea and
ashore.

4. QUESTIONNATRE CONSTRUCTION

Information for the task inventory was gathered from every possible
source, documentary and interview. The pilot fact finding survey sampled
every sub branch and rate to cover as many different jobs as possible,
by ship class. Over 500 people were interviewed using pre-planned data
forms to obtain information at the job (rather than task) level under the

broad headings:
Background Information
Billets
Qualifications
Ship Employment
Primary Work Area
Secondary Work Area
Work Area at Different Conditions

General Naval Duties
Seamanship Topics.

The information gathered was carefuliy collated and integrated with
other sources of data.

Starting initially in specialist groups, then combining, a scalar
diagram of all tasks of the Operations Branch was built up. These are 2
examples. From this was derived the basic task inventory to which were
added specific questions needed to satisfy all aspects of the directive.

To meei the requirement to examine common operator and training
areas, the decision was taken to create one raw data base covering all
sub branches based on one questionnaire structure.

-
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The result was a formidable sized questionnaire - which created a
“dilemma. In practical terms we doubted whether any respondent could be
. asked to study every task in the inventory and all secondary questions
without losing interest and producing dubious results. As you see by 10
this exdmple, we tried to keep him in the right frame of mind! But we
did not want to constrain his answers into specific areas because of the
commonality research aspect. Incidentally, as a matter of policy, the

questionnaire is anonymous.

In the event a compromise was used on the task inventory, by
subjectively dividing tasks into categories:

a. Specialist

b. Common Ship Work 1
c. Areas of Likely Overlap.
This enablsd us tc limit the task of the rsspondent and hopefully to
achieve the objective. Supporting information was gathered in similar
categories.
5. COMPUTER FILE CONSTRUCTION
Two sections (Operational Duties and the task inventory) were
incorporated in the questionnaire, both covering the whole man's apport-
ionment of time but at different scalar levels. This arrangement could
not be handled by CODAP in 1 computer file, so 2 CODAP files were
envisaged and designed as part of questiomnaire development. This carried
with it some secondary benefits:
12

a. Operational Duties time section with sexrvice conditions/job
satisfaction data only, reduced file length and computer times for
this type of information.

b. Some CODAP intermal size limits could be side stepped.

c. Operational Duties could be used as population identifiers in
the main file for job descriptions from the task inventory.

6. EXECUTION

a. Public Relations

Based on our earlier experience and because the quesfionnaire had tc
be so large, and because our population extended over a large range of
I.Q. and ability, an extensive publicity campaign was adopted.

(1) Several articles were published in the RN newspaper 'NAVY
NEWS!.

2) An authoritative instruction was issued. 13
3) Letters were sent to all Commanding Officers.

4) The foreword to the Questionnaire was signed by a Vice

Admiral, Director General Naval Manpower and Training.

Additionally liaison visits were made to as many as possible ships and
establishments in the UK by job analysts from the NMUU.
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b. Distribution and return of Questionnaires SLIDES

The despatch of questionnaires and their subsequent return gave to
the Unit the aspect of a mail order business for the period June - 1%
September 1977. Some 11,000 were sent out. (photogmap@

In the event some 500 questionnaires were returned. They were scruti-
nigsed to discard bad books. (This was a very low percentage, less than

1%) .
Manual coding was limited to allocating
§1§_ Case Number 15

2) Ship/Establishment Code ' (photograph
3) 3 Digit Sub Branch/Rate

More refined ship/éstablishment coding providing various types of clase-
ification for grouping them was done by computer program, tc reduce
human error.

¢. Data Capture

Data cabture by optical mark reading would have been preferred but
wag not available on cost grounds. 16

Key to disk processing was used at the RNs Bureau West facility.

Data was transferred by tape to the computer and was programmed (as one
combined operation) to cumulatively build a SEA and SHORE file in the

following stages:-

1) Coding Checks B 17
2) Refined Coding Additon

3) Sorted into Sub Branch/Rate Order
- (4) ~Merged-in Sort Order into File. -

Despite all the checks, some ‘rogue' cases were not detected at this
time and later caused problems of denigration of output.

(photograph)

d. Computer Processing
Final‘file statistics were:

SEA 5800 Bach of 39 card images
SHORE 2200 record length
SUBMARINE . 820 14 Card images.

Processing of NMUU CODAP is by batch mode at an Army Pay Computer and is
run when time allows between primary pay processing. The size of the
SEA file in particular created elapsed time problems which had not been
fully anticipated. Some job runs went to 8 hours elapsed time. Many
were stopped by the operator because of other requirements. To meet this
a policy of splitting work had to be adopted to enable part jobs to run
in smaller time gaps between pay runs - but this led to analysis problems
at desk level.
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A decision to produce a complete package report integrating all aspects
for each work area or particular group, eg. job description, incumbent
attitudes to training, supervisor opinion on training, incumbent Job
satisfaction, etc, meant that many separate computer jobs had to be run
to satisfy primary analysis needs for one report. Often the report was
held up for one aspect whose computer job was waiting in line behind
many more. Allocating priorities became the name of the game. Keeping
records of what printouts had already been obtzined became difficult.

e. Analysis

Because of the policy of integrated reports and a very limited
distribution of raw printout, the entire unit work force has been
involved in the production of reports, for the best part of 1 year. We
would like to make a more direct use of the printouts by giving them a
wider distribution to our 'customers'. But people generally seem to be
in some way deterred by computer prints, and find them difficult to

understand.
Despite the difficulties mentioned, 50 very useful reports have gone to .
the authorities interested. Here are a few examples to illustrate the 18

variety and scope.

The NMUU can only point out significant data results and possible conclu-
sions, but has no executive authority to decide what needs to be done.

On the whole this is thought to be the best arrangement for a management
information service like ours. But benefits will take some time to

appear - NMUU reports provide only one contribution to management decision.

7. CONCLUSION

v The Operations Branch Survey was a success in . its planning, execution
and results. The CODAP program package coped easily with the large files
and did all that was expected of it. Nevertheless a few lessons were

learned:-

a. Big is not necessarily beautiful, The sheer size of the Job
created many problems for a small Unit.

b. Mixing aims --Manpower, Training, Job Sat seems attractive in
terms of a single visitation to the Fleet. But the value of results
is downgraded by incompatibility of aims.

c. NMUOU Staff suffered from lack of variety of work during a long
analysis period. Some members joined after the survey started and
barely saw the end of it. One could say that our own job satis-
faction suffered a little!

Thankyou gentlemen. Before attempting to answer any questions may I say
how much the Royal Navy and my Unit appreciate the privilege of attending
this annual meeting where so many experienced authorities in the field

are convensed.

Ioc
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SLIDE 1

(" MINISTRY OF DEFENCE MNAVY )

e ' ~ [ CwCFLEET STAFF )
DIRECTOR GENERAL
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TRAINING
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THE OPERATIONS BRANCH
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'OPERATIONS BRANCH SURVEY
LOSS OF bEEP SUB-SPECIALIST KNOWLEDGE
REDUCTION iN SHORE TRA ININlJ/INLHI:ASEIJ SHIP TRAINING.
MANPOWER SHORTAGES
IDENTIFICATION OF CUMMUN OPERATOR TASKS

SEAMANSHIP WORK



DPERATIONS BRANCH SURVEY

EXTRACT FROM OPERATIONS BRANCH
DIRECTIVE TO NMUU

PLIRPOSE OF THE SIRVEY

- wweew - - ew wees

PRIMARY PURPOSE TO PROVIDE INFORMATION ON THE OPERATIONS BRANCH
TO ASSIST IN FUTURE PLANNING BY .-

. VERIFYING AND QUANTIFYING ALL TASKS BEING PERFORMED BY THESE RATINGS

a
b. CREATING A DATA BANK OF INFORMATION FROM WHICH JOB SPECIFICATIONS
AND JOB COMPARISONS CAN BE DRAWN

c. OBTAINING OPINIONS ON CERTAIN FACTORS RELATING TO JOB SATISFACTION
d. COLLECTING DATA ON VARIOUS ASPECTS OF SERVICE CONDITIONS

42




SLIDE 5

OPERATIONS BRANCH SURVEY

EXT RACT FROM OPERATIONS BRANCH
TO NMUU DIRECTIVE

SECONDARY PURPOSE WHERE POSSIBLE, DURING THE SURVEY, INFORMATION iS T0 BE
OBTAINED ON THE FOLLOWING SUBJECTS WITH REGARD T OPERATIONS BRANCH RATINGS-
a. SEAMANSHIP DUTIES
c. COMMUNAL DUTIES
e. COMMON OPERATOR TASKS
g.  ADMINISTRATION OF ON JOB TRAINING
k

EMPLOYMENT OF LEADING RATES, SENIOR RATES, ACTING, LOCAL ACTING
AND PASSED FOR HIGHER RATE PERSONNEL AND TRAINING RECEIVED

ATITTUDES TO ADVANCEMENT
n. THE EMPLOYMENT OF THE OPERATIONS BRANCH CO ORDINATOR.
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OPERATIONS BRANCH SURVEY STATISTICS

POPULATION SAMPLE
GENERAL SERVICE 10500 1,700 (73%)
SUBMARINE SERVICE ,. 1160 820 (71%)
GENERAL SERVICE SUPERVISORS 500
SUBMARINE SERVICE SUPERVI?QES 150
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lPERATIUNS BRANCH PILOT SURVEY

BACKGROUND INFORMATION
BILLET |
~ QUALIFICATIONS
SHIP/EMPLOYMENT
 PRIMARY/SECONDARY WORK AREA
EMPLOYMENT AT ACTIGN STATES/CONDITIONS

SEAMANSHIP TOPICS |
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PERATIONS BRANCH SURVEY

SCALAR DIAGRAM EXAMPLE

(OPERATIONS BRANCH )

| . |
SUB-BRANCH FUNCTIONS ~ COMMON FUNCTION ~ SUPPORT FUNCTIONS

|
ADMINISTRATION

| T 4 T ]
WATCHBILLS ORGANISATION MANPOWER PLANNING TRAINING MATERIAL

REGULATING

COPOOST  JONNG  LBNE  MENGA SEURY POSWL  DISGRUME
‘ ORFTIG ACCOMNODATON ., - LUSTONS
e MOVEMENTS VCUALNG




SLIDE 9

OPERATIONS BRANCH SURVEY
SCALAR DIAGRAM EXAMPLE
(0PERATONS BRI
| MISSLE SUBBRANCH
i “s=- I | I m———
CONTROL OF QUARTERS
‘ o ' ! l T
; | SIJ?lPLY LOCAL FIRING UUARTEHSIBEADINESS PREPARING
b o T
CARTRDGE | MISSILE/ROCKETS COMMAND&  FRING  CORRECT
SHELL CONTROL ORDERS ~ MODE DAL
EHERGENE —f—
| HOISTS TPt LOCAL  REMOTE
SHELL
| 0 [, [ A I l ==
AMER  CONTROL  FIRING LOCAL CLEAR AWAY  FIRING  SPONGE
OF GUN PREFS.  QUT
MOVINTING DIRECTOR '
| L
147 JOYSTICK GUN PUSHES
TRIGGER




THANK YOU FOR YOUR

CO-OPERATION
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SLIDE 11

OPERATIONS BRANCH SURVEY

QUESTIONNAIRE LAYOUT _
| POTENTIAL RESPONSES

- PRIMARY - SECONDARY
BACKGROUND | 3i
OPERATIONAL DUTIES 261 142
TASK INVENTORY
COMMON OPERATOR TASKS
. SUB-BRANCH: TASKS -
SEAMANSHIP TASKS 137 o s
GENERAL NAVAL DUTY TASKS
SUPPORT INFORMATION
COMMON
SPECIALST 431
GENERAL NAYAL DUTIES
SERVICE CONDITIONS 81
JOB SATISFACTION 50
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'OPERATIONS BRANCH SURVEY

39
ARD IMAGES

COMPUTER FILE CONSTRUCTION

A1 FILE 2
BACKGROUND | BACKGROUND
OPERATIONAL DUTIES | OPERATIONAL DUTIES
| I i SERVICE CONDITIONS
TASK { AND JOB SATISFACTION

INVENTORY
SUPPORT

"SERVICE CONDITIONS

& JOB SATISFACTION
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SLIDE 13

DPERATIONS BRANCH SURVEY

I N

o N

PUBLICITY & P.R.

ARTICLES IN “NAVY NEWS"
DEFENCE COUNCIL INSTRUCTION |
LETTERS TO ALL SHIP/ESTABLISHMENT COMMANDING OFFICERS

APPOINTING OF SURVEY LIAISON PERSONNEL IN SHIPS AND
ESTABLISHMENTS

QUESTIONNAIRE FOREWORD BY VICE ADMIRAL (DGNMT)
UK SHIP/ESTABLISHMENT VISITS BY NMUU PERSONNEL
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OPERATIONS BRANCH SURVEY

DATA FILE CONSTRUCTION

1. TAPE TRANSLATION
2. CHECK OF MANUAL CODING

7 3. SECONDARY CODING FOR -
| SHIP/ESTABLISHMENT CLASSIFICATION

4. SORTING
a. BY SUB BRANCH
b. BY RATE

5.  MERGE INTO MASTER FILE
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SLIDE 18

OPERATIONS BRANCH SURVEY

+=

REPORTS OF ANALYSIS - EXAMPLES

JOB DESCRIPTIONS

EMPLOYMENT OF SENIOR RATINGS.
RADAR SUB-BRANCH TASKS AND DUTIES.
COXSWAINS OF BOATS.

SERVICE CONDITIONS
ATTITUDES TO ADVANCEMENT.
LIVING CONDITIGNS IN SHIPS.
BANK ACCOUNTS.

TRAINING
GENERAL REPORT ON TRAINING ADEQUACY.
RADAR SUB-BRANCH TRAINING.

ORGANISATION

ADMINISTRATION, COMMUNAL AND GENERAL NAVAL DUTIES.
SHIP HUSBANDRY AND CLEANING.

CEREMINIAL.
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Abstract

While the technical literature pertaining to independent measures (such
as aptitude tests, vocational interest inventories, and so on) is
burgeoning, .much less time and attention 1S paid to advancing the
technology of dependent or criterion measures. One reason that useful
approaches for handling the "criterion problem" have been slow to evolve
is that procedures required to surmount certain technical aspects of the
problem have yet to be developed, or are not widely known. Another
reason 1is that, although relevant techniques for handling other aspects
of the problem have been published, insufficient systematic effort has
been expended to integrate them into practical research strategies. A
research strategy using nonmetric multidimensional scaling was developed
to [ill in some of these practical technological gaps. This was tested
on Air Observers (operators of complex sensor and communications
equipment used in antisubmarine and Northern surveillance aircraft in the
Canadian Forces). The content dimensions produced in this application
proved: (a) highly reliable and internally consistent within relatively
homogeneous groups of individuals; (b) readily and meaningfully
generalizable acrogs a variety of work situations (responsibility
levels); (c) valid in terms of showing significant relationship to
external variables, and being readily integrated into larger bodies of
scientific knowledge; and, (d) extendible in theoretically and
practically important ways in other studies. A more comprehensive
treatment of the results, discussion, and conclusions deriving from this
research programme is available on request from the author. The present
paper focuses specifically on the design and analytic methods used, since
it is believed that, as a general research strategy, they have relevance
for those involved in tagk analysis and ¢riterion definition,
particularly in human factors engineering, test and training validation,
and performance evaluation applications.

133 ] -~ s



In theoretical and applied psychological research oneé is often
faced with: (a) defining what dependent or criterion measures are likely
to be important in specific content areas, and (b) developing Procedures
to collect Teljable, valid data reflecting these dimensions once they
have been defined. However, while the technical literature pertaining to
independent M€asures (such as physiological indicators; both Written and
other expressions of aptitudes, vocational interests, personality,
attitudes, Or job performance, and so on), is burgeoning, lesg attention"
has been devVoted to advancing the technology of d#peapdent or
criterion meaSures. This is true of research having to do with selection
and classification, training and education, performance evaluation, human
factors, human and organizational development, and other areas of
psychology wheére a sound knowliedge of the performance content domain with
which one 18 dealing should be the basic starting point for Sybsequent
research, AS Christensen and Mills (1967) point out:

The criterion problem is much like the weather -
3ll PSychologists t=2lk about it but very few do
much about it. And yet its central importance is
disputed by no one. Over twenty years .ago
Thorndike (Note 1, p. 29) attested to its
importance in military operations when he said,
vCertainly the most fundamental and probably also
ti:ie Most difficult problem in the Aviation
Psychology  Program was that of obtaining
satisfactory ecriterion measures against which to
validate tests and evaluate variations of training
methods", (p. 335),

A number' of papers have recently been published about various
aspects of the "eriterion problem" (e.g., Christensen & Mills, 1967;
Dunnette, 1963 Inn, Hulin & Tucker, 19Y2; Crooks, (Note 2). This work
has, as yet: failed to produce many concrete solutions, The discussions
have generally been more useful in defining various aspects of the problem
than in demonStrating how the might be handled.

In termS of what task analysis should be, or what it should
accomplish, Miller (1963) has argued that task analysis should inyolve the
systematic study of the behavioural requirements of tasks. Gagne (1963)
has suggested that it should allow inferences based on the knowledge of
human functionsS concerning what kinds of abilities, skills and knowledge
are required in order for a human being to carry out specific tasks.
Kershner (Noteé 8) has indicated that job analysis should angwer the
"what", "how" a@nd "why" of tasks.
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Ammerman (Note 4), on the other hand, has been a bit more explicit,
suggesting that task analysis should: (a) yield an organizational scheme
accounting for all previous knowledge of relevant job activities, (b)
identify and account for all activities relevant to the Specific job, (e¢)
take into account and be consistent with psychological concepts of human
behaviour, and hopefully, be generalizable to a range of Jobs, and (c) be
temporarily practical and meaningful to users. Dumas and Muythard (Note 5)
have argued that task analysis should also offer: (a) classification of
tasks in situ to minimize the introduction of errors, (b) measurements
that are reliable and on interval scales insofar as is possipble, and (c) a
methodology which is compatible with appropriate system apalytic and
operations research techniques so that critical decisions made about
specific aspects of the job can be simultaneously related to other

important data elements.

It is difrficult to argue with these 1ists of desirable task
analysis characteristics and objectives. In a sense they haye the glow of
motherhood. Untortunately, in themselves, they do not dimply how these
ends are to be achieved. This fact notwithstanding, the points raised
were regarded as desirable goals for the task analysis procequres outlined
in succeeding szc¢tions.

Task Description Versus Task Analysis

Most conventional task analysis strategies have been limited to the
use of specific data Bathering procedures in conjunction with a rational
taxonomy. The intent in th-se studies is to classify task elements
according to psychological constructs reflecting the particular
theoretical predilections of the investigators.

Breaking a job down into a number of reasonably elementary
components and then rationally classifying these according to some scheme
can be useful as a first step in a larger program. This process does not
go much beyond what Miller (1963) calls "task description®™, In addition
to these preliminary data collection and organizing phases, one requires
means for obtaining a behavioural understanding of the task requirements.
Miller has reserved the term "task analiysis" for this latter process.

Fleishman (19674, 1967¢) and Finley, Obermayer, Bertone, Meister
and Muckler (Note 6) have argued that investigators must strive to move
beyond the mere identification and classification of discrete task
elements in specific work settings to the distillation of 4 relatively
parsimonious set of unifying fundamental behavioural elements gathered
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from a number of settings. The Fleishman approach has tended to involve
examination of various aspects of performance in laboratory settings.
This has produced some very useful information but cannot avoid suffering
from a certain amount of artificiality since it ignores (and in many ways
is designed to eliminate) contextual factors. The importance of the
context in which tasks are performed is well recognized (see discussions
by Alluisi, 1969; Christensen & Mills, 1967; Grodsky, 1967; Miller,
1963; Prien & Ronan, 1971), and any deemphasis of it could not help but
constitute a major weakness of this approach. Finley et al. (Note 6)
have argued for the identification of "fundamental behavioural dimensions”
underlying tasks identified in the "man-machine" environment, but after
conducting a fairly comprehensive review of the literature were unable to
suggest how this might be done.

Multidimensional Sealing

It was felt that multidimensional scaling, in conjunction with
regression analysis, and allied multivariate techniques might be suited to
the kinds of analyses called for in the preceeding section. In general,
given a matrix of numbers showing how similar each object in a set is to
each of the remaining objects in the same set, the goal of
multidimensional scaling (MDS) is to determine the minimum dimensionality
of the relationships as well as the projections or scale values of the
objects on each of the resulting dimensions. This, of course, is
precisely what one would like to do in task analysis.

MDSCAL (Kruskal, 1964a, 1964b) and other nonmetric multidimensional
scaling algorithms require input in the form of stimulus by stimulus
similarity (proximity) matrices showing but c¢rdinal interrelationships
among the stimulus objects under study, For these data, the algorithms
attempt to derive a representation of n points (representing the objects)
in a geometric space of smallest dimensionality such that the original
proximities (let these be represented by Bij), and the final geometric
interpoint distances (let these be represented by dij) are related
monotonically. That is, so the geometric interpoint distances dij<dk1
when the similarities Bij>Bk1 (if the Bs are dissimilarities, one requires

B 3<Bk1).

The analysis proceeds through a series of successive iterations.
One starts with an arbitrary initial configuration (of known
dimensionality in n points) which may be randomly generated; a "best
guess"™ on the part of the investigator, or created in a number of other
ways (e.g., the Young/Torgerson option used in the computer programme KYST
- see Kruskal, Young & Seery, Note 7). Starting from this initial
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configuration the n peints are adjusted mathematically such that, in a
space of specified dimensionality, their distance interrelationships (dij)
more and more closely reflect the monotonic (ascending or descending)
interrelationships of the respective B:;, The procedure continues until
one of a number of criteria has b: 7 met which indicates (either
absolutely, or in a npractical sense) that no more improvement in the
solution is possible. The values of these criteria may be specified by
the investigator, and relate to the number of iterations conducted, how
fast the solution is converging, or how well the monotoaic dij vs Bij
requirement is met.

The index of how well the monotone relationship between the Bijs
and djjs is met in a particular iteration has been referred to as stress
(Kruskai, 1964a). A zero stress value indicates that a perfect monotone
relationship exists betweer. the dissimilarities and final fitted dijs.
Rampton (liote 8) presents a more extensive conceptual discussion of this
analytic model. One generally conducts separate analyses on the same
data, in a number of dimensionalities. One then chooses among the
separate solutions on the basis of goodness of fit (low stress), parsimony
(adequate representation in fewest dimensions), and interpretability (the
solution should make sense). .

One might question the appropriateness of using data
interrelationships reflecting only ordinal qualities of measurer:nt to
generate a metric configuration. In discussing the rationale underlying
nonmetric MDS, Shepard (1962) - has argued that knowledge of ordinal
relationships of distances really implies much stronger than ordinal
measurement when the points to which the distances refer are considered in
the context of a configuration of known dimensionality. Further, the
greater the ratio of numbers of points to numbers of dimensions, the more
finitely the final configuration can be determined.

Method

Participants

Participants in this research project vere either members of the
Air Observer trade in the Canadian Forces, or individuals having an
Iintimate workirng knowledge of it. The Air Ooserver 1is the primary
operator of sophisticated sensing and communications systems on military
ocean and Northern surveillance aircraft. To gain entry to this trade, an
individual must have been trained and have a good record in another trade
in the Canadian Forces. He must also have achieved a minimum standard on
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2 test of general learning ability. Then, if selected in competition with
others meeting these criteria, the individual undergoes a demanding
programme of aircrew training. On the job itself, the Air Observer must
remain vigilant while monitoring equipment over 1long periods of time.
These periods are interspersed with sessions of rather intense and
eritical activity.

Specific samples in this research programme included: (a) two
groups each of 28 Air Observers (henceforth referred to as OBS1 and OBS2),
(b) 21 Air Observers (referred to as SUPS) holding supervisory positions,
(¢) five students (referred to as STUDS) undergoing final stages of
qualification training, and (d) eight commissioned officers (referred to
as ROS) with extensive experience in operations, operational training, and
staff capacities associated with the trade.

Tagk Definjtion

. As a first step in defining the content domain for further study,
training manuals and checklists covering the range of Air Observer duties
in the Argus long range patrol aircraft were formulated into task elements

‘and classified according to the Berliner, Angell and Shearer (Note 9)

taxonomy.

As a cross-check, the task elements were reviewed for completeness
and 1independently categorized according to the taxonomy by instructors at
the Maritime Operational Aircrew Training Squadron, Canadian Forces Base
Greenwood, Nova Scotia. These individuals were well acquainted with all
aspects of the Air Observer job, since each had many hundreds of hours
experience with it, both in training, and in operational capacities. The
information from this step was compared to that from the former one.

In a third iteration of the procedure, the task elements generated
in the former two steps were categorized according to the taxonomy by
senior operational personnel at Canadian Forces Base Greenwood. These
results were compared to the composite of the former two steps. In each
of the separate applications of the taxonomy, when discrepancies were
found, these were resolved by negoctiation with representatives of the
various groups involved. In most cases, consensus was easily achieved.

Finally, the author and two colleagues flew several operational
training missions with Argus crews. The purposes of these flights were to
offer an intuitive idea of some of the contextual and environmental

161



circumstances in which the tasks are performed.

The procedures described above produced more than 350 task
elements, which were far too many to be handled by existing. MDS
strategies. Further, the elements differed in level of abstraction (a
list of the elements is presented in Rampton, Note 8). In an attempt to
come to grips with these problems, the total lis! was reviewed with the
help of an officer with extensive operationzl experience (more than 2500
hours in the Argus aircraft), and reformulated into 166 task functions.
These functions were generated so that all were at about the same level of
abstraction, and were couched in phraseology and Jjargon that would be
readily wunderstood by the Air Observer. Three statements were added to
this list on the basis c¢f pilot work with the experimental procedures.
The resulting list of 169 task functions is presented in Rampton (Note 8).

erial
The materials assembled for each participant involved:

1. One or two decks of computer cards, each containing
169 cards on the top of which were printed the 169
task functions (one to a card). Each card also had
a unique identification code punched, but not
printed in columns 72-80.

2. One or two white computer cards on which were
printed spaces for identification and other
pertinent information.

3. One or two decks of 16 blue pile-separator cards
each containing one of the numbers from 1 - 16.

4, One or two sheets of paper on which all possible
pairings of the numbers from 1 - 15 (a number was
not paired with itself) were arranged in random
order, making n(n-1)/2 = 105 pairs.

5. A booklet containing all task statements.
Accompanying each of these booklets were three sets
(of a possible seven) of five point scales. The
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full set of variables were: (a) degree of
concentration required in performing the task, (b)
difficulty level of the task, (c) manual skill
required in performing the task, (d) the importance
of the task to successful completion of missions in
which it is typically performed, (e) the cooperation
or teamwork generally required to complete the task,
(f) the importance of speed or working quickly to
successful completion of the task, and (g) the
degree of mental effort (decision making,
calculating, memory, and planning) required to
successfully complete the task.

The duplicate materials alluded to in points 1 - § above, were used in a
test - retest reliability study of the sorting task described below.

Experimental Degign

Pilot work had suggested that order effects might be important in
the presentation of the task statements and answer sheets, Therefore, as
a first step in incorporating a partial balance into the presentation of
the task statements to participants, the following four blocks of
statements were created: (a) thirty items relating to antisubmarine
warfare, (b) fifty items relating to electronic counter-measures and
communications, (c) forty-nine items relating to detection functions, and
(d) forty items relating to the use of RADAR. These blocks were
independently organized into two four-by-four Latin squares. One of these
was used for balancing the presentation of items in the card deck, and the
other was used for presenting the items in the task statement booklet. To
control for order effects in presentation of the three rating scales to be
used by each person (time constraints dictated that all seven sets of
scales could not be done by each), these were arranged in a Youden square

design.

The design precautions outlined above provided four different task
booklet combinations, four different card deck combinations, and seven
different answer sheet combinations. As an additional control for any
interaction between book type and answer sheet presentation, the book and
answer sheet combinations were arranged in blocks of twenty-eight (i.e., 4
books x 7 answer sheet combinations = 28) so that each answer sheet
combination was paired with each of the book types. Within each block of
twenty-eight book/answer sheet combinations, the four deck types were
agsigned so that seven of each type were randomly represented in each

block.
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Integers from one to twenty-eight were then randomly assigned to
the book/answer sheet/deck combinations. These numbers represented the
order of presentation of specific treatment combinations to participants.
Four separate blocks were created in this way with assignment of
participants to treatments being independently randomly assigned in each.
The first two blocks of this design were reserved for the OBS1 and 0BS2,
while the third block was reserved for the first twenty-eight SUPS and
ROS. The remaining participants (the STUDS and others) were assigned in
order to treatment combinations in the fourth block.

Procedure

The experimental procedure followed is outlined iu more detail in
Rampton (Note §), but basically consisted of having participants sort, and
then subsort the piles of task statements on the basis of the similarity
they felt existed in the performance of the functions on each of the
cai’ds. Free, but not completely unconstrained sorrting was used, ir that a
maximum of 15 piles were to be used in the major sorts (with an additional
"miscellaneous" pile to be created only if absolutely necessary), with a
maximum of five to be used in the subsorts (again, with an additional
sixth pile vas to be vsed if required). The max!mum numbers of piles
for both the sorts and subsorts were chosen on the basis of what a rather
extensive pilot project suggested were more than required by most
participants.

Between the sort and subsorting stages, participants were asked to
serially number all of the major piles which they had placed on the table
in front of them. On a sheet of paper containing 105 scales each with the
headings "Category X", "Category Y", (where X and Y stood for the numbers
attached to the categories) and the numbers from 1 to 5, participants
rated the similarity of all possible pairings of the constructs reflected
in each of the piles.

After the above steps were completed, a booklet containing all task
statements was distributed to each individual. Inserted inside the back
cover of the booklet were three sheets of defined scales to allow rating
of each task function on the variables: (a) Concentration Required, (b)
Difficulty, (c) Manual Skill Required, (d) Importance, (e) Cooperation or
Teamwork Involved, (f) Speed Required, and (g) Mental Effort Required.
Taking each of the three sheets of paper separately, participants were
instructed to go through the task statement booklet three timez, and to
rate each task according to the variables defined on the respective sheets
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After all data were collected, a card containing biographical
formation was keypunched and concatenated with the plle rating and other
ta described above to form the test data set for each person. A
mputer programme assigned proximity indices between task statements for
ch individual as follows: (a) if two statements were not grouped
gether they received a proximity index of 6 - X; where X was the
milarity rating assigned their respective major categories, (b) if two
atements were grouped together after the first sort but not after che
cond, they received a conjoint score of 7, and (c) if two statements
re grouped together after the final sort they were assigned a score of

Stimulus by stimulus half matrices (without diagonal) having (169 x
69 - 1) 1/2 = 14,196 similarity estimates as entiries were thus produced
r each individual.

Analvses and Brief Discussion of fesults
Liability of the Sorted Indices

Thirty-one of the journeyman (0BS1 and OBS2) Observers repeated the
*ting and pile rating stages for a test-retest reliability study. Each
lividual received the same combinations of materials in both sessions
rept that on retest, the unidimensional ratings were not done.

A more comprehensive justification for the use of sort-generated
ximity indices as input for multidimensional scaling, ' their
lability, and validity, is presented elsewhere (Rampton, Note 8).
'fice to mention here that dissimilarity indices produced by taking
thmetic means across individuals in each of the test and retest
islons, and then computing a Pearson r down the respective aggregate
ximity indices between sessions, produced a correlation of .94, thus
icating considerable retest reliability.

Thirty of the individuals who participated in ‘the test-retest
iability study were divided into groups on an even-odd basis. Two
regate proximity matrices were created by taking arithmetic means of

dissimilarity indices across individuals in each group. A correlation
computed down the respective aggregate proximity indices in the test
retest sessions producing within-group consistency correlations of .83

.83, respectively. These values gilve further evidence . that
siderable consistency existed in the way that different individuals
zeived the task statements.
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Nonlinear MDS Analyses

Five half matrices consisting of average similarity indices for the
ROS, SUPS, OBS1, OBS2, and STUDS were calculated by computing arithmetic
means of redpective stimulus by stimulus values across all individuals in
each group. An additional "total average" (AVE) matrix was created by
calculating analogous indices over all participants. Data in these six
matrices served as the basic input for the MDS analyses.

As nonmetric MDS programmes iterate toward a goal of stress
minimization, they may get caught up in less than optimal solutions by
locating local function minimums. This is more likely to occur the more
dissimilar the initial configuration is from the "optimal" configuration.
Spence (1972), in a rather extensive empirical comparison of a number of
MDS strategies, indicated that a procedure developed by Young and
Torgerson (1967) may effectively circumvent local minimum problems. This
algorithm, which 1{nvolves using conventional metric MDS on input data to
produce an initial configuration for the nonlinear MDS was modified
slightly and used to start MDSTAL analyses of the AVE proximity matrix.
As shown in steps 1 to 3 of the schematic analysis representation of Table
1, this modification involved creating a randomly augmented "initial"
matrix for MDSCAL of the AVE data, and was required since KYST can handle
proximity matrices reflecting but 60 elements vice the 169 involved in
this project. Figure 1 represents a plot of the stress values of AVE
MDSCAL analyses in configuration dimensionalities from ten down to two.

The resulting 169 x 10 AVE configuration was used as the initial
configuration for MDSCAL analyses of each of the ROS, SUPS, OBS1, 0BS2,
and STUDS proximity data. Numbers of iterations and stress values for
these analyses are listed at the bottom of Table 1.

Representation of the task dimension scale values would require more space
than is justified here, but may be obtained from Rampton (Note 8). Visual
inspection of these values showed considerable similarity across
configurations.
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Comparins MDS Structures Using Repression Analvsis

Multiple linear regression (REGRESS - gee Miller, Shephard & Chang,
1972, for a discussion of the specific technique used) Provided the means
for a more rigorous comparison across configurations. Results of these
analyses are presented in Tables 2 to 5. .In the

terminology of the traditional test - criterion validation paradigm: (a)
the ten dimensions of the SUPS, OBS1, OBS2, and STUDS configurations
served as "predictors" in separate analyses, (b) each of the 10 ROS
dimensions served in turn as a "criterion" in each set of analyses (SUPS
vs. ROS, 0BS?1 vs. ROS, OBS2 vs. ROS, and STUDS vs. ROS), and (ec) the
169 task statements served as "subjects" in each run. One can conceive of
these analyses as equivalent to locating directions or Vectors in the
SUPS, OBS1, OBS2, and STUDS configurations correlating most highly with
each of the 10 ROS dimensions. Thus the multiple correlations (Rs) of
Tables 2 to 5 reflect the strength of relationship between these best
fitting, artificial ROS vectors, and the actual ROS dimensions. The Rs
are seen to be generally quite large. (Computing confidence intervals in
the manner suggested by Garrett (1966, P. U416) indicates that a critical
value of PRg.20 is required to be statistically significant at p<.01 for
each of the multiple Rs reported in this section).

The ROS were chosen as the primary reference group in these
analyses because: (a) they generally had more experience with the tasks
than did individuals in the other groups, and (b) they Were all senior
supervisors, trainers, or responsible for maintaining
proficiency/performance standards. For present purposSés, this latter
point 1is particularly relevant. The three functions SUbsumed within it
imply that these individuals should tend to represent what might be called
the "official point of view" about technical aspects of task performance.

The matrix of direction cosines in each of the tables shows that
these fitted ROS vectors and the initial configuration dimensions for each
group corresponded in a one to one fashion, While the SUPs, O0Bs1, and
OBS2 configurations differed little in the degree to which they related to
the ROS dimensions, the STUDS data did not show as much COrrespondence.

Fleishman (1967b) has shown that as people becomeé more proficient
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at complex tasks, different kinds of abilities contribute to performance.
This might explain why the STUDS® configuration did not show as much
correspondence to that of the ROS as did those of the more experienced
groups. Fleishman’s observation would also lead one to expect that those
groups most alike in experience and proficiency would perceive underlying
dimensions of their jobs more similarly than groups less alike on these
variables. To test whether this might be borne out in the present data,
Rs were calculated between dimensions from the OBS1 configuration and each
of the OBS2 dimensions. Table 6 summarizes the results of these analyses.

These two configurations can be seen to correspond very highly, both in
content and orientation.

Cosines of .00 existed between the original MDSCAL ROS dimensions.
In Tables 2 to 5 however, one observes that many of the cosines
(correlations) between the ROS vectors, vhen fitted into the
configurations of remaining groups are considerably larger than .09 in
abgolute value. (A cosine or correlation of .00 denotes an angle of 937).
For example, eight, nine, six, and twelve ROS intervector cosines in the
SUPS, OBS1, 0BS2, and STUDS configurations, respectively, exceeded .30 1in
absolute value. Seven of the cosines in the STUDS configuration had more
than three values this large. Further, the two largest values in the
STUDS configuration (.62 and - .75) far exceeded the next largest values
in any of the other configurations. This evidence strongly suggests that
the groups responded to the task functions in systematically different
ways. It also indicates that the STUDS differed more from the ROS in this
regard than did the other groups.

Contrary to expectation, however, the SUPS did not appear to be
significantly more 1like the ROS than did the 0BS1 and OBS2. (A probable
reason for this is given in Rampton (Note 8), and relates to historical
training and experience commonalities shared by the 0BS1, OBS2 and ROS
that were not as similar for many of the SUPS). Smaller intervector
correlations did result when the OBS2 corntent dimensions were inserted
into the 0BS1 configuration (as shown in Table 6, only five of the OBS2
fitted vectors in the 0BS1 configuration exceeded .30). This indicates
that the OBS1 and OBS2 formed a relatively homogeneous dyad when
considered in the context of the four groups of "skilled" participants.
In total, this evidence is taken as supporting a contention that the more
similar two groups are in skill, experience level, and other
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characteristics, the more similarly they will perceive salient aspects of
their work. '

Relation Between Configurations apnd Rated Properties

Average unidimensional ratings for each of the 169 task statements
of the seven varlables defined earlier (see Rampton, Note 8, for the
instructions and format under which these scales were administered), were
calculated by taking arithmetic means of respective task ratings over all
individuals. Numbers of respondents per scale were: Concentration (37),
Difficulty (38), Manual Skill (41), Importance (37), Cooperation (39),
Speed (39), and Mental Effort (36). These numbers were not all equal
because: (a) the scales, Importance, Concentration, and Mental Effort,
forone of the OBS2 individuals were not completed properly and had to be
discarded, and (b) the fourth Youden square was incomplete (containing but
six participants), so that the answer sheet balance inherent in each
complete block was unfulfilled in the last one.

REGRESS was used to locate vector orientations in the AVE, ROS,
SUPS, OBS1, O0BS2, and STUDS configurations showing maximum correspondence
to each of the average rated properties. The results of these analyses
are shown in Tables 7 to 12. The format of these tables parallels that of
Tables 2 to 6. Multiple correlations or Rs between the 10 dimensions for
each group and each of the seven rated properties are shown as the first
line of numbers in each table. Each table also provides a matrix of
direction cosines showing how the fitted vectors were oriented in the
respective configural spaces, as well as a matrix of cosines showing the
interrelationships of the vectors in the space.

-Tables 13 to 22 represent an attempt to interpret each of the ten
AVE content dimensions produced in the analyses. Each table contains a
statement summarizing the definitions derived for each dimension. Each
also contains a listing of twenty of the more salient tasks (ten on each
end of the dimension) to serve as typical representatives of these
constructs. Interpreting these dimensions turned out to be a complex
process. While the data in Tables 7 to 12 were the primary sources of
information wused, simultaneous consideration of this information with
virtually all that contained in Tables 2 to 6, and the 1loadings of the
tasks on the dimensions were necessary. It was quickly discovered that an
intimate working knowledge of each of the tasks was also essential, and
the author was fortunate in being able to rely on colleagues at the
Canadian Forces Personnel Applied Research Unit, (having considerable
experience with the content domain under study) and experienced
Navigator/Radio Officers working at military establishments in the 1local
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area to assist him in this regard.

While the Rs in Tables 7 to 12 are all significant at P<.01, they
are generally small to moderate in absolute value. (This is perhaps
understandable given the inherent limitations of this kind of criterion
measure). Further, one notices similar multiple correlation and direction
cosine profiles across tables. Difficulty and Manual Skill tend to have
lowest saliences in each configuration; Importance, Cooperation, and
Mental Effort generally have moderate salience; while Speed and
Cooperation typically show largest relationship.

The matrices of direction cosines showing correspondence beatween
the fitted vectors and the configural dimensions, as well as the matrices
of cosines of angles between property vectors in the configurations were
useful for interpretive purposes. They depict the relationships among the
properties and dimensions as well as the interrelationships between the
properties when located in the configuration.

In examining the evidence in Tables 7 - 12, it is important to
remember that though the Youden square arrangement was set up to balance
presentation of the scales, this balance was not compiete since the last
experimental block was only partially filled. One should also be aware
that the properties are somewhat confounded. This granted, it is apparent
from the matrices of cosines of angles between the property vectors in the
configurations, that the property ratings reflected more than subject
varlance confounding, or halo. Further, the relationship profiles are
reasonably consistent across all configurations, and make a great deal of
Intuitive sense. For example, the properties Concentration, Difficulty,
Importance, Speed, and Mental Effort show moderate to large
interrelationships. The only variable which shows consistent relationship
to Cooperation is Manual Skill, reflecting the fact that many of the
heavy, physical +tasks done on the Argus aircraft by an Air Observer are
typically done in cooperation with someone else.

Impljcations and Possible Research Extensions

The resuits of Tables 2 to 12 make sense when considered sSolely on
- the basis of the structural representations, «s well as when considered in
the context of external criteria. This augurs well for the validity of
the form and content of the dimensions produced, and thus the methodology
used to produce them. Hower~-, some question might still remain as to the
relevance of these data L:. the context of the "criterion problem”. One
might, for example, nuestion whether the task functions as derived were
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the most USeful entities on which to base the dimensional dnalyses, and
whether actUal or simulated job problems (such as the cinrcuit types
typically rePaired by naval aviation technicians used by Schultz & Siegel,
Note 10, or the simulated air traffic control situations used by Landis,
Silver, JoneS & Messick, 1967) might not be more appropriate. These and a
number of related issues are discussed in succeeding paragraphs,

Appropriateness of Task Functions as Basic Analytic Units

The 3tudy of Operator vs. Iask Characteristics. The basis on
which similarivy of dissimilarity judgements are made in a MDS study must
have an important bearing on results. -Both the Schultz and Siegel (1962)
and the Landig et al. (1967) studies required particiPants to make
proximity judBements on the basis of the similarity of the stlmyli per se,
while the Alr Observers and Radio Officers were asked tO make their
decisions of the basis of how gimilar the tasks were %@ do. This
difference in emphasis is believed important. 1In a sense, the distinction
relates to the difference between the analysis of task performance in
terms of opeldtor chargcteristics versus task characteristics discussed by
various authors (e.g., Prien & Ronan, 1971; Wheaton, Note 11). It seems
obvious that dimensions produced from MDS of proximities based solely on
Judgements of similarity (or dissimilarity) of job problems of the 1like,
must have @ primarily "task characteristics® perspective, and inferences
about ability¥/skill components will likely be possible only indirectly,
through consideration of the configurations in the context of personal
correlates (as ywas done by Landis et al.j.

In the present investigation, an attempt was made to Maintain an
"operator" perspective. This was the reason for orienting inStructions so
that particiPants would respond on the basis of how similar the tasks were
to do rather than on the basis of other attributes. AlthOugh analyses
based on jud8ements of task similarity per se may be of interesSt in other
applications, the outcome would not likely reflect the kinds OV criterion
(e.g., ability/skill) dimensions under investigation here. These comments
should not, however, be construed as criticism of other approaches. For
example, the Purpose of the Landis et al. investigation differed from the
one reported here. Thus, even if théir approach weré appPlied to the
present situation, dissimilar (though hopefully complementary) results
would be expeCted. A potentially useful extension to the resecsch in this
investigation, in fact, might be toc prepare a number of tactical or other
situations t¥pically faced by Air Observers and to use these in place of
the task funttlons in proximity generation and MDS procedures analagous to
those sutlineéd earlier. A comparison with the dimensions produced to
those in thisS Project could then be made. One would not expect the two
sets of configuraticns to overlap completely, but one would hoPe that they
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would be meaningfully relatable to each other.

Numbér and Specificity of Task Entities. In reviewing the

literature for studies that have used MDS or related analytjc approaches
in task analysis, one is struck by the relatively small number of entities
(tasks functions, simulated aerodrome situations, ete.,) typically
involved. For example, Brown (1967) used a sample of 18 task statements.
Siegel and Schultz (Note 12) also wused 18 task statements, Smith and
Siegel (1967) used 34 task functions, and Landis et al. (1967) wused 30
simulated air traffic control problems. In many of these applications,
the investigators may have been limited either by the numbers of objects
their computer programmes could handle, or by the amount of labour their
method of generating proximities required of participants.

A number of procedures have been designed to economize on
participant labour. Other procedures have been created which yse separate
computer runs to build up MDS solutions containing more objects than can
be handled in a single run, Kruskal et al. (Note 7) Provides a brief
introduction to some of these techniques. Alternatively, if one has
access to sufficient computing resources, it is sometimes possible to
enlarge the computer programmes to handle as many Stimyli as are
needed. Although these procedures have been available for Some time, most
investigators have either reduced the number of tasks by picking a small
sample of all those possible, or defined the tasks at such a gross level
of generality that a small number provided a global descriptjon of the
Job. '

There are a number of potential difficulties in having prelatively
few task -statements in a MDS analysis: with a small number of objects
(and thus interrelationships) one cannot possibly obtain many dimensions,
even if a larger number exists in the content domain. Fupther, the
smaller the ratio, number of objects/number of dimensions, the less
reliable or tigntly constrained will be the final configuration.

In using MDS in task analysis, it is important to Trecognize that
the level of generality with which the task statements are derjved, though
Somewhat arbitrary, will have an important bearing on the regults. For
example, except. for some wWork to make level of abstraction a bit more
equitable, and to recast some in language that would be more readily
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1. Enlarging the MDSCAL and REGRESS programmes for this research project
proved somewhat complicated. Copies of these computer Programmes may
be obtained from the author.



understood by participants, the total set of 350 task alements might have
served as the basis for similarity judgements and subsequent MDS analyses.

Vernon (1965) has proposed that one can view skilled behaviour as
being structured hierarchically. At the apex are broad factors, each
accounting for performance in a wide range of tasks. Below these, and
serving as building blocks for them, are successive hierarchical layers of
increasingly specific abilities, which, though pertaining to the same
variance as the layers above, also account for some of the variance in
more disparate tasks. From this perspective, the more specific and
detailed one can be in generating task statements, the better. Thus, a
comprehensive, specific list composed of many items should, other things
being equal, account for more content variance than a general list
composed of few, Within this conceptual framework, it should always be
possible to produce a more general MDS configuration from a specific one
by suitable rotation and/or clustering procedures, but not the
converse--that is, one could not move from general solution to specific
solution.

However, one is limited in the extent to which one can handle a
long, detailed task statement list by the purely practical considerations
of work capacity of participants, and computer resources., Even with a
major effort to economize, both of these resources were stretched about as
far as they could in this study. Thus the 169 task statements reflect a
compromise between the desirability of having more and more detail vs.
practical resourse constraints.

Generalizing Aergss Work Situationg

The task analysis methodology used to investigate the Air Observer
trade was designed to be as general as possible so that the same format
could be used in many work situations. This was one of the major reasons
for deciding on the two step task descriptive phase of: (a) breaking the
Job down into task elements and categorizing these according to an
established task taxonomy, and (b) summarizing and rewording the content
from the previous step into task functions designed to be at about the
_ same level of generality and in language that could be understood by
participants. With this process as a means of defining the content to
study in each application, it shculd be possible to apply the methodology
across trades with only minor adjustments. ,

In doing across-trade comparisons, one might start with a number of
trades, each sharing content with at least some of the others. That is,
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one might have trade A sharing some components with trade B, trade B with
trade C, A with D, and perhaps (but not necessarily) A with C. Note that
- each trade would not have to overlap with every other trade in the set,
and that there need be no limit to the number of trades involved (except
regarding practical constraints). One can imagine the situation as being
represented by a Venn diagram of overlapping circles, each circle
representing a trade. With the adding of more trades, it is possible that
any two (say A and 2Z), though linked together by a pathway of other
overliapping trades, might share no common variance.

Taking any two trades, for example A and B, one could process each
through the task descriptive phase of the task analysis methodology,
ensuring that the task functions derived for each were at about the same
level of generality. Identically worded task functions corresponding to
the content shared by the two trades would be generated and included in
the total set of task functions for each trade.

Suppose that 10J and 109 task functions were created for trades A
and B respectively, and of these, 41 were common. One would run through
the proximity generation, MDS, and other methodological phases for each
trade. Then, the U41 common task functions could be used as a nucleus
around which to build a combined A + B configuration using the FIX option
of an enlarged KYST computer programme (Kruskal et al., Note 7). One
could repeat the procedure by adding trade C to obtain a combired & + B +
€ configuration, and/or separate A + Cy B + C configurations. The FIX,
KYST option, in conjunction with suitable algebraic manipulations, should
allow one to infer interrelationships of tasks not shared by two jobs from
knowledge of interrelationships of those that were. One would want to
build in a number of cross checks to ensure that the results were
consistent (i.e., in the configuration combination A + B + C ore might
start the process from different points -- e.g., C and B rather than A and
B, to ensure the encd rasult was the same).

In effect, the procadures as outlined should allow one to predict
analytically, how tasks frcm different work situations might relate to
each other if they were together, and could thus represent a powerful tool
for the structuring and restructuring of Jjobs. Another important use of
these procedures, of course, would be as a means of integrating task
analysis data from complex work environments.

The MDS Dimensions as Criteria

Before the true signiticance of the methodology illustrated in this
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paper can be evaluated, it is necessary to establish how well, or indeed
whether, the "pou.ential® of the approach is translatable into reality. 1In
the context of aptitude test development for example, one might ask
whether any of the 10 performance dimensions were suggestive of kinds of
tests that might predict training or job success in an applicant to the
Air Observer trade. The following paragraphs outline research bearing on
this point. It was conducted by a colleague of the author’s at the
Canadian Forces Personnel Applied Research Unit and 1is more fully
documented elsewhere (Fournier, Note 18).

The Criterjon Dimensions as a Basis for Developing Aptjtude Tests

Early in the task analysis program while observing the Air Observer
at work, it was noted that much of the job entails processing information
from two or more sources at once, particularly in visual and auditory
modes. This observation was substantiated in later stages of the analyses
by the appearance of Dimensions I and Il as defined in Tables 13 and 14.
As Fournier (Note 18) states:

For example, all crew members must monitor the
intercommunication system while performing visual
detection functions. Many of the work stations require
the operator to manipulate equipment, monitor for
targets, monitor for equipment malfunctions, and report
status of detections while maintaining currency with the
tactical scenario and crew communications (p. 1-2)

The fact that individuals respond differently when two or more
physical or perceptual demands are made simultaneously than when either
are presented singly has been noted for some time. For example, Chiles,
Alluisi and Adams (1968), and Chiles and Jennings (Note 19) have suggested
that individuals differ in their ability to "time-share" or "shift gears"
from the requirements of one aspect to another. These authors have even
implied that, in eliciting these differences, the nature of the task is
not as important as the level ¢f time sharing on the part of the operator.

Thus far, the effects on performance of having to "time-share" has
been studied primarily in "dual-task" contexts in which information
processing or action is required on stimuli presented simultaneously from
both a primary and a secondary source. Performance measures taken under
these conditions are compared Lo those taken when the stimuli from each
source are presented sSeparately. A drop in performance from the
single-task situation to the dual-task situation is generally noted (se=
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Johnston, Greenberg, Fisher & Martin, 1970; Posner & Boies, 1971;
Shulman & Greenberg, 1971; Smith, 1969; Taylor, Lindsay & Forbes, 1967).
It has been suggested that the drop in performance from single-task
presentation to dual-task presentation is inversely proportional to the
"spare processing capacity" of the operator when he handles the primary
task situation alone (Brown, 1962).

It is obvious from a number of the tasks loading at the low end of
Dimension I that performance required simply to do a tasr. 1is not
necessarily what makes it compiex for the Air Observer. The miiieu, or
what may be going on when the task is performed is also significant. For
example, tasks 144 and 145 may not be compliex to perform in and of
themselves, but when they must be done under operaticnal conditions, the
situation can be complex. In this context, the individual must
simultaneously process information from a variety of sources, as well as
perform a number of other functions. Dimension II reflects even more
directly a general requirement on the part of the Observer to handle dual
or multi-source tasks, Tasks loadings at the high erd of this dimension
tend to be those in which an individual must accumulate, process and
synthesize information (often received simultaneously) from several
sources before making a decision.

On the basis of the evidence that the ability to simultaneously
process information from more than one source was important to an Air
Observer, a dual-task situation was created by presenting: (a) a primary
task consisting of a number of slides each showing five pictures of
aircraft in different orientations and attitudes along with readings on
two aircraft instruments (artificial horizon and compass), and (b) a
Secondary task consisting of an auditorily presented series of random
digits with a presentation rate of two seconds.

Forty-nine Observers (some of whom had participated in the task analysis
study) were asked to select the aircraft picture corresponding to
information presented on the instruments while repeating aloud, in
seéquence, one random digit after being given the next.

The psychometric qualities of the dual-task measures and their
relation to on-job criteria in "concurrent validity comparisons" are
presented in detail elsewher (Fournier, Note 18). The following
quotation from this scurce is provided as a succinct statement of some of
these findings:

Measures of the drop in performance (dual-task
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decrement) observed when the two tasks were combined
compared to performance levels when done separately,
showed that some Observers were able to perform in the
dual-task situation better than others. The dual-task
measures were not significantly related to operational
experience.,.the Radar Simulator criterion...was
significantly related to other criterion measures but
did not appear to reflect a large dual-task component.

Dual-task test measures were systematically
(significantly) and positively related to job-related
performance measures including supervisor rank ordering,
peer ratings, final radar training grades, and three
indices produced by combining the subjective and
objective criteria measures (p. 11).

In adddition, though requiring confirmation by cross-validation,
the evidence suggested tnat the dual-task measure offered a significant
prediction increment when combined with selection procedures alreedy in
use.

The above example shows but one way the information from Tables 13
to 22 could be used as a basis for creating aptitude ineasvures. Arncther
strategy would be to examine tasks loading at either pole of specific
content dimensions with a view to developing task replicas as measures of
aptitude. In creating these instrumen:s one would, of course, try to
1imit those tasks aspects that are dependent on specific previous
learning. The practice of using work samples as predictors of 1later
success in training and/or work situacrions is an established practice (see
Cronbach, 1963). In fact, the only departure from tradition proposed
here, i3 that the work sample would be selected on the basis of prior
evidence that it contzined a large component of a previously identified
construct. More conventionally, job samples are generally introduced on 2
cut and try, intuitive basis. Then, if the resulting instrument predicts
adequately, it survives. Often however, 1t is difficult to deterzine
exactly what is being measured in these applications.

One notes from the interpretations given in Tables 13 to 22 that
only Dimensions I, 1I, III, VII and perhaps VI seem to reflect
aptitude-like qualities. Remaining dimensions appear to have more to do
with tasik interrelationships and the milieu in which they are performed.
Thus there is some evidence that the content dimensions are of different
types. Participants in the study were asked to sort on the basis of how
similar the tasks were to do. Therefore, given that attrbutesyother than
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aptitude-related ones were relevant in making the sorting decisions, one
would expect these to be reflected in the results.

Criterion dimensions identified and interpreted as in this study
can be used to help decide what aptitude measures might be useful in a
particular application. After this has been done, and the instruments
prepared, one could use information arising from these dimensions to
suggest the form and content of criterion data to use in validating the
tests. There are a number of ways that the information from Tables 13-22

could assist in this process.

Criterion Data Collection Procedures

. Evidence that reliable unidimensional scales can be generated from
thie:. dimensions produced in MDS studies has been provided by Schultz and

“"Siegel (Note 18). These studies were conducts’ before the advent of

recent MDS technology. As a consequence they vere restricted to rather
limited sets of stimuli. In spite of these limitations, these studies
contain implications for significant extensions to the research
methodology illustrated ir the Air Observer research programme.

In one study for example, Schultz and Siegel (Note 10) used MDS to
investigate content dimensions underlying successive interval judgements
of 18 tasks oo-siiated with the trade of electronics technician in the
u.S. Navy. The following four dimensions were produced:
Electro-Comprehension, Equipment Operation and Inspection, Electro-Repair,
and .Electro-Safety. Taking dimension definitions derived from task
loadings on each of the dinensions, the authors asked technicians to: (a)
judge each task on the basis of its perceived relationship to each of the
four dimensions: and (b) think of and evaluate other technicians on the
task as viewed from the dimension definitions. From thesz judgements
unidimensional scales were produced which met Thurstone and Guttman
scaling requirements. For example, the indices of consistency I, which
Green (1956) states should be .50 or higher before a set of items can be
considered to scale in the Guttman sense were: Electro-Comprehension
(.62), Equipment Operation and Inspesction (.68), Electro-Repair (.74), and
Electro-Safety . 77). Correlations between the direct task ratings on
each of the defi -] dimensions and the task loadings on each dimension
produced in tue MDS analyses were Electro-Comprehension (.88), Operation
and Inspection (.79), Electro-Repair (.67), and Electro-Safety (.53).

Generalizing from the Schultz and Siegel research program to that
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outlined in this paper has limitations because of the small number (18) of
stimuli used in the former. The investigators were undoubtedly restricted
by the number of variables their computer programmes could handle. The
task analysis literature, however, (some of which was summarized earlier)
suggests that this list of 18 tasks was either incomplete as a reflection
of a skilled trade like Electronies Technician, or too general to serve as
the basis of a task analysis in any realistic sense.

Following the lead of Schultz and Siegel (Note 1§), one might use
the definitions in Tables 13 to 22 as a basis for generating separate
unidimensional scales. The correlations between task scale values on
these scales and the task projections on the respective MDS dimensions
would serve as indices of the adequacy of the scale development process.
Large values would give one confidence in the unidimensional scales,
attest to the validity of the MDS results, and support the individual
interpretations ascribed. If some of the correlations were too small, one
might try adjusting the scale definitions and then redoing the
unidimensional scaling. Successive iterations with this strategy should
sharpen ‘the dimensional definitions. If the definitions of certain
dimensions could not be brought into focus, this would serve as a cue that
more study of the process or methodology used to generate them was
required.

A number of caaventional rating and ranking procedures (Torgerson,
1958) could be wused to compare individual performance against the
dimension definitions for purposes of collecting criteria data for test
validation, and/or performance evaluation for promotions, job transfers,
special assignments, and so on. Alternatively, one could investigate the
feasibility of using task loadings on the content dimensions as the basis
for "behaviourally based rating scales" analogous to those developed by
Campbell, Dunnette, Arvey, 'and Hellervik (1973); Fogli, Hulin, and Blood
(1971); Landy and Guion (1970), Smith and Kendall (1963); and Zedeck and
Baker (1972). Since task scale values on each of the derived dimensions
are already available, it would be possible to circumvent many of the
scale development phases described by the above authors.

Suppose one had MDS conte:t dimensions that were subsequently
defined and redefined wusing Guttwan procedures as described earlier in
this section. Then to form a behaviourally based scale one would need
only to select a number of tasks that were reasonal.ly well distributed
along the dimension. (Though perhaps not absolutely essential, it might
be wise to select tasks loading only on the dimension of interest). Since
the MDS/Guttman scaling.procedures should heve provided reasonably clear
Scale definitions, interpretation problems should be mirnimal if raters
could be induced to concentrate (i.e., in comparing ratee performance . to
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that required to do the task at a certain level of proficiency) only on
the dimensional description of interest.

anclug ion

The research programme outlined in this paper was predicated on a
contention that adequate technology for delineating
performance/behavioural dimensions inherent in Job tasks exists, and
requires only to be organized and implemented in a systematic way. One
Set of procedures for doing this was presented by illustration in a task
analysis of the Air Observer trade in the Canadian Forces. The results of
these analyses: were reliable and internally consistent within relatively
homogeneous groups of individuals; were readily and meaningfully
generalizable across a variety of work situations (experience and
responsibility 1levels);: showed promise of being valid in terms of
producing meaningful results showing significant relationship to external
variables and being readily integrated into larger bodies of scientific
knowledge; and had implications that could be extended in other studies,

There 1is no intent to imply that the methodology outlined
represents a panacea for the "criterion problem" in its many facets. The
goals and requirements of task analysis should change from application to
application, necessitating correspcnding adjustments in  research
methodology. The taxonomy and Judgementai strategy (e.g., sorting or
other procedures) for generating proximity indices, as well as the MDS
models and other analytic techniques should be tailored to suit the
specific application.

In Cronbach and Gleser’s (1965) terms, the procedures outlined in
this paper must be considered somewhat "narrow band" but hopefully of
"high fidelity”. Where data from "wider band" procedures were required
(e.g., when investigating trade or occupational structures in large
organizations), other kinds of nethodologies are likely to be required.
This qualification being granted, the evidence suggests that, taken
together, the kinds of procedures used in the Air Observer task analysis
represent a comprehensive, integrated research methodology not previously
available. This methodology may not be universally appropriate, but when
sensibly and appropriately applied, can produce reliable, internally
consistent, and valid results of both theoretical and practical import.
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ERIC

Aruitoxt provided by Eic:

14

onn =

.30)

STEPS COMMENTS
60 TASKS a tasks selected to sample 9ly b d
. lected to sam a reasonab roa
SELECTED ccanis, o
PROX“\“'”ES b. ccrresponding 60(60-1)/2 intcrtask similarities
extracted from total 169(169-1)/2 ROS matrix.
EXTRACTED
2. as a prelude to Step 2, a number (4 or 5) of
KYST runs were conducted using Young/
3;"'80;'300. lm: random initial configurations.
sual comparisons indicated the solutions
KYST RUN were quite similar.
- b. finzl KYST solution involved 60 tasks scaled
YOUNG/TORG in 6 dimensions.
ERSON OPTION c. after 9 preiterations stress two = .27.
d. minimum reached after 74 i1terations, Stress
two = .17.
e, final configuration rotated to principal
components.
y
PARTIAL
&. last 4 columns (dimensions) added by inserting
RANDOM (PR) random numbers from a rectangular distribution,
60x10 0.05 % £1.0.
CONFIGURATION
a. stress two started at about .30 and ended at
.11 (stress one = ,03) after about 90 iterations.
During this step the MDSCAL program was
enlarged, and modified to write distances on
disc., The RUS proximity subsample was used as
PR 60x10 gestdgau in zheselruns. (The solution of the
mmnediately preceding run was used as the
STARTS MDSCAL initial configuration in each ¢ase, ) The lirst
‘ run has been mislaid so that an upproximite
Gox IO ROS starting stress and numbers of u::ra!.inn
ANALYS'S values are provided from memory. The solution
reached minimum before the modifications were
compiete so that the "about" 90 iterations
were several more than were actually necded.
(The series of analyses consis-od of four
runs in all.)
Y
60 X110 ROS
MDSCAL AUG- 3. the matr. ugnented by randomonambcrs .
rectany. tribution ranging 0.0 < X <. 0V)
MENTED TO in appro, rows to fill in 109 tasiks not
PR 169 X0 represented 1 60 x 10 configuration.
CONFIGURATION
y
PR |69x|0 AVE FINAL a minimum AVE configuration rcachid after 69
~ . . 4 2ached after
STAR i S MDSCAL 7. STARTS RE" iterations.
v b. stress two started at .99 (streus
OF ALL AVE MAINING and vnded at .12 (stress one = ,04).
PROXIMITIES MDSCAL RUNS
8. GROUP ROS SuPs oBS1 oLS2 STULS
STRESS TWO .52 .17 1.32 2016 .32 .16 | .31 .15 ] .62 o.16
STRESS ONE 116®0s | 1005 [ J1005 | (10 05 | 11504
ITERATION NUMBER 49 34 34 46 47
REACHED MINIMUM yes yes yrs yes yes

a. the tail and head of arrouws indicate respec-

tive start and finish

.

-
e
)
IJ-}
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Hultiple Linear Regression of Each ROS Dimension

I

of Direction Cosines Showing Correspondence

I

.88

Table 2

on SUPS Dimensions

III

ROS Dimensions

Iv

v

VI

Multiple Correlations

.88

.68

.87

.75

VII

.77

VIII

.87

Fitted ROS Vectors and SUPS Dimensions

-.06
94
.18
.12
.04
.13
.16
.08
.11
.01

.11
.05
.90
.01
.18
-.00
-.02
-.35
.07
.01

-.03
.04
.10
.90
.15
.12

-.01
.12
.28

-.22

12
.13
.26
.20
.85
.04
.05
-.28
-.12
.22

.07
12
.02
.01
.14
.93
.10
.18
20
.06

.04
.21
.14
.02
.02

.11

.94
.02

.17

.03

.06
-.23
-.14
-.27
-.09
-.05
-.12

.90
-.09

.03

Matrix of Cosines Showing Relationships Between
ROS Vectors Afier Being Fitted into SUPS Configuration

I
.93
Matrix
Between
SUPS
Dimensions
I .81
II ~.31
I11 -.13
v ~-.36
v -.07
VI .09
VII -.13
VIII .25
IX -.08
X -.05
ROS
Dimensions
I - -
‘I1 -.30
III -.16
IV ~.35
v -.18
V1 .17
VII -.02
VIII .49
IX ~-.14
X -.04

-.08
.06
.08
.22
.42
.23
.12
.20

.07
.52
.06
.08
-.46
13
.23

.22
.06
.01
.21
.36
-.22
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.19
.09
-.44
-.07

.25

.07
.16
.23
.03

.06

A7

.09

-.14
11

ix

.75

.02
.02
.07
.05
.05
.06
.00
.02
.98
.14

.19

.67

.05
.13
.24
.04
.03
.03
.04
.10
.06
.98



Tahle 3

Multiple Linear Regression of Each ROS Dimension
on 0BS1 Dimensions

-~ ROS Dimensions

I II IIT IV Vv VI VII VIII IX X

Multiple Correlations

.93 .87 .88 .76 .8 .77 .81 .83 .66 .74

Matrix of Direction Cosines Showing Correspondence
Between Fitted ROS Vectors and OBS1 Dimensions

OBS1

Dimensions
I .87 -.02 .06 -.08 .02 .11 -.03 .07 -.02 -.05
11 -.14 .94 -.14 .05 .11 -.05 -.13 -,15 -,03 -.19
111 -.07 -.14 .91 --.03 .15 -.04 .06 -.05 .11 .04
IV -.29 -.05 -.J1 .9 (195 .04 .08 -.26 ..o ~-.08
\ -.18 .04 19 .14 .92 11 .00 -.17 .04 .15
VI . 02 -.20 -.01 .22 .14 .91 .07 -.12 -.07 -.02
VII -.08 -.13 -.04 .05 .00 -.06 .98 -.03 .10 .01
VIII .29 -.09 -.27 .10 -,08 -.33 .00 .93 -.06 .01
IX .02 -.07 .14 .27 .04 -.19 .03 .00 .90 -.04
X -.12 -.16 .02 -.13 .24 -.04 .07 .02 -.21 .96

Matrix of Cosines Showing Relationships Between
ROS Vectors After Being Fitted into OBS1 Configuration

ROS

Dimensions
1 -
11 -.14 -
111 -.07 -.22 -
1V -.32 -.04 -.11 -
v -.28 .05 .31 .30 -
VI .00 -.17 .05 .16 .24 -
VII -.12 -.28 .02 .13 .05 .00 -
VIII 7 -.19 -.27 -.21 -,32 -.42 -.04 -
IX -.03 -.07 .25 .33 .05 -.22 .11 -.07 -
X -.14 -32 .10 -.20 .32 -.04 .10 .05 -.23 -
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LSt
Dimensions

I

I
III
IV
v

VI
VII
VIII
IX
X

Table 4

Muitiple Linear Regression of Each RQOS Dimension
on 0352 Dimensions

.95

.86

I

5

ROS Dimensions

Iv

v VI

Multiple Correlations

.89

.74

.86 .75

VII

.80

VIIT 1IX X

Matrix »f Direction Cosines Showing Correspondence
Between Fitted ROS Vectors and OBS2 Dimensions

.90
-.20
-.08
-.17
-.01
.15
-.10
.28
.07
.08

-.07

92
-.12
-.04

.18
-.00
-.30
-.00

.10
-.02

.03

-.00

.99
.02
.04
.12
.07
.05
.03
.00

.01
.06
-.04
.95
.0C
-.07
.18
-.09
.16
-.18

02 .10
12 .03
A1 .04
.14 .09
94 .17
.09 .91
.04 .01
-.16 -.21
-.13 -.27
17 -.10

.01
-.04
.02
.03
-.08
-.00
.29
-.02
.04
.04

.85 .76 .67
.10 -.04 .00
-.05 .16 -.06
-.00 .06 .2
-.09 .07 -.25
-.07 .08 -.12
-.16 .02 -.11
05 .13 .27
.95 .12 -.02
i3 .95 .08
-.07 -.1% .88

Matrix of Cosines Showing Relationship Between
After Eeing Fitted into CBS2 Configuration

ROS
Vectogi

I

11
IIT
IV
v
Vi
Vil
VIII
IX
X

.09
.22

.12
.07
.35

.07

-.09
-.02
.23
.01
-.35
-.07
.22

.10

-

.07
.16
.15
.05
.07
.08
.20

.10
.02
.20
-.11
.26
-.34

31 -
-.04 -.03
-.28 -.39
-5 -,23

.01 -.24

18 197 |

.09
.16
.32

ROS Vectors

.24 -
.01 -.05 -



Table 5

Md]tip]e Linear Regression of Each ROS Mimension
on STUDS Dimensions

ROS Dimensions

I 11 IIT IV v VI VII VIII IX X

Multiple Correlations

.91 .78 .79 .71 .77 .53 .76 .82 .60 .65

Matrix of Direction Cosines Showing Correspondence
Between Fitted ROS Vectors and STUDS Dimensions

STUDS

Dimension
1 .87 -.04 -.05 .03 -.06 .14 -.06 .32 .09 -.14
11 -.27 .84 -.00 -.01 -.03 -.22 -41 -.24 05 -.15
111 -.23 -.15 .92 .02 .33 .11 .07 -.22 .27 .19
v -.17 -.18 .04 .89 .12 -.04 .16 -.29 -.08 .08
vV -.23 .02 .32 -.12 .8 -.08 .01 ~-.25 .10 .17
VI .03 -.16 .17 .14 .22 .8 .13 -.39 -.12 .09
VII .03 -.29 -.15 .18 .05 -.09 .78 .11 ~-.00 .02
VIII .10 -.22 -.03 .00 .06 -.35 .21 .68 -.16 .19
IX .10 .os .02 .37 -.17 -.13 -.28 -.06 .90 ~-.23
X .10 -.27 -.00 .02 .09 -.17 .23 .13 -.23 .89

Matrix of Cosines Showing Relationships Between ROS Vectors
After Being Fitted into STUDS Configuration

ROS

Vectors
1 -
1I -.26 -
111 -.34 -.13 -
1v -.05 -.24 .02 -
v -.36 -.18 .62 -.01 -
VI .14 -.,20 .20 .03 .12 -
VII .06 -.75 -,02 .20 .22 .05 -
VIII .57 -.29 -.37 -.28 -.36 -.49 .23 -
IX .03 .17 .27 .23 -.04 -.10 -.37 -.19 -
X -.09 -.47 .25 -.00 .38 -.10 .43 .11 -.40 -

Ine

'~




“able 6

P

Multiple Linea: Regression of Each OBS2 Dimension
on OBS1 Dimensions

JRZ5. Limensions

I 11 T T v VI VII VIII IX X

“gitzzies Corre-atinns

.98 .92 .o =24 .92 .88 .8c L9f .8¢&
Matrix of Di—ec- v . Cosimes -howing CorrzsTonaznce
Between Fitt=a i actors aind IBS1 Dire o lores
OBS1
Dimensinns
1 .96 -.01 - L .Ct 01 -.04 .03 L2 0
I: -.03 .95 - . -.. 7 -.1. .97 -99 -.01 -.2C =
111 -.04 -.14 R 3 .14 33 -0 T -.1C LT 0=
IAY -.12 -.08 - 7 12 13 =017 .0z .07
\Y -.08 -.12 . : 7 Z6 -.1¢ -.00 ne
Vi .09 -.05 ~. - 31 25 .7 -.08 . 00 1z
Vo --16 -.04 - ¢ o 32 .12 = -.05 -.7- 1z
I 12 -.03 -0 15 -.04 .14 -. 5. .96 -.iz -.02
X .00 -.23 ' 12 .09 -.03 .06 -.1¢ .95 -.14
R -.13 -0 e 2 .13 - .14 .27 .09 -.14 .37
arrix of Cosiv=s 5imowi.g Relationship ‘Beiveen OBSZ Vectors
After Being Fzz--  ~ai~ OBSI Zoufigurazion
. #82

3. msions

T

I -

II -.01 -

111 -.08 -.3c -

IV -.13 -.25 .=

v -.10 -.27 NCEIS | | -

VI .08 .05 -.11 .23 -.19 -

/11 -.23 -.14 .02 .16 .17 .13 -

JI1I .16 .03 -.25 -.33 -.15 -.23 -.05 -

IX .01 -.41 .22 ‘8 1o -.00 -.x4 -.24 -

R { -.23 -.09 LT J6 .18 -.2%2 = .06 ~.25 -
* 170




Table 7
¥ 'tiple Lir-car Regression of E=—h Rated Property
1 AVE Dimens*iore
Properties

z 2 3 z 5 6 7
Conc. DNiff. MS, Im=. Coop. Speed ME.

Muitipie Correlatzms
Li3 Al .27 T .49 .40 .33

yge-=ix of Dirvctiom Cosimes Siwwimg Correspomsience
Betw==n Nvwen Fitved Propert: Vectors and AVE: Dimemsions

Configuration

Dimensions
I -z -.01 L1¢ -.19 27 ..o -.03
II i 43 -.6f -.19 -.09 .2z .37
II° 11 .05 .12 .20 .02 s 17
IV Q2 .09 -1 .ak -.17 )2 11
v -.00 .22 -.AC =217 -.21 -.41 .15
VI .h9 A9 - 4G 3 =50 A2 .67
VIi - 12 -.3f .09 -.12 .26 - 0L -.30
VIIZ .38 .25 .15 ~15 .15 .34 .25
IX .57 .56  -.10 A .63 .38 .43
X -.38 -..3 -.29 - .§¢ .33 -.49 -.14

Properties Cosznes of Angles Betweer Property Vectors

ir. Configuration

1. Concentratir™ -

2. Difficulty e -

3. Manual Skil. - -0 -

4. Importance 2 A1 .11

5. Cooperation -l . .29 -.15 -

6. Speed S .44 .12 .93 -.07 -

7. Mental Effort .92 9% -.69 57 -.25 .55 -




Table 8

Multiple Linear Regression of Each Rated Property
on ROS Dimensions

ProEerties

1 2 3 4 5 6 7
Conc. Diff. MS. Imp. Coop. Speed ME.

. Multiple Correlations
.30 .27 .25 .29 .48 .36 .3

Matrix of Direction Cosines Showing Correspondence

0

Betweer Seven Fitted Property Vectors and ROS Dimensions

Configuration

Dimensions
I -.10 -.11 .25 -.21 36 -.11 -.11
11 .63 .67 -.42 .10 .05 .04 72
III .10 .12 .24 .15 .05 .28 .13
v .18 .16 .41 .62 .27 .44 .24
' -.30 -.22 -.59 -.45 .14 -.66 -.20
VI .40 .40 -.36 17 -.78 .44 .44
VIl .14 .02 - .11 -.06 .21 -.11 .03
VIII .27 .29 -.12 .06 .00 .23 .23
IX .32 42  -.18 .17 .06 -.02 31
X -.32 -.17 -.11 -.51 .34 -.16 -.07

ProEerties

Cosines of Angles Between Property Vectors
in Configuration

1. Concentration -

2. Difficulty .97 -

3. Manual Skill -.26  -.32 -

4, Importance .65 .55 41 -

5. Cooperation -.28 .27 .82 .16 -

6. Speed = .61 .55 .41 .82 -.24 -

7. Mental Effort .95 .98 -.31 53 -.24 .57 -
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Table 9
Multiple Linear Regression of Each Rated Property
on SUPS Dimensions
Properties

1 2 3 4 5 6 7
Conc. Diff. MS. Imp. Coop. Speed ME.

Multiple Correlations

m

.33 .30 .28 .28 .46 .32 .3

Matrix of Direction Cosines Showing Correspondence
Between Seven Fitted Property Vectors and SUPS Dimensions

Configuration

Dimensions
I .01 .15 .22 -.00 A4 -.15 .11
II .24 .28 -.68 -.33 -.00 -.24 .30
III .00 .06 .09 .14 .02 .05 .12
v -1 -,13  -.33 -.24 -.22 .01 -.03
\ .21 .38 -.26 -.00 -.13 -.32 .31
VI .76 .51 -.42 .44 -.60 .70 .69
VII -.38 -.61 -.08 -.48 .30 -.33  -.51
VIII .21 .09 -.08 -.20 .09 .21 .05
IX .26 32 -.21 .23 Al .22 .21
X -.22 .01 -.27 -.54 .39 - 34 .04

Properties Cosines of Angles Between Property Vectors

in Configuration

1. Concentration -

2. Difficulty .88 -

3. Manual Skill -.47 -.45 -

4, Importance .61 .52 .28 -

5. Cooperation -.53 -.30 .23 -.48 -

6. Speed 71 44 -.02 .75 -.56 -

7. Mental Effort .92 .96 -.54 .50 -.45 .52 -
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Table 10

#utiple Li===r Regression of Each Rated Proparty
on OBS1 Dimensions

ProEerties

1 2 3 4 5 =
= Diff.- MS. Imp.. Coop. Sr=zed ME.

~3

®1tiple Correlatioms

2 .23 .27 .39 .49 .36 .3
Mz*r x ¢ Jic=ction Cosines Showirg Correspondemdcs
Be w >n -  Fitted Property Vectors and OBSI [zmem= ons
Confipgr—tios

Dimensx . 2s

I - -.01 .13 -.19 .25 -.19 -.05
- 1° .69 -.57 -.06- -.19 -.20 .52
— 4 ~.05 .15 .22 .09 .20 .16
i's a1 .42 -.01 .24 -.08 .16 .38
¥ - 5 .18 -.45 -.08 -.24 -.43 .14
1T A5 .21 -.53 .37 -.50 .44 .53
7T -7 =.34 11 -.11 .26 -.12 -.3
VIZT A .01 ~-.15 .20 .31 —3 .15
X .42 .38 -.03 .43 .56 27 3
X -.48 -.12 -.35 -.69 .33 -.=2 ~-.22
Prop=rt =s Cosines of Angles Between Property Vector.

in ConfZguration

1. ¢~ mtration -

2. b - zult 12 -

3, Me=:~d Sk 11 -.35 -.60 -

4, FmmcTancs .85 .40 .07 -

5. ComTation -.19  -.23 37 -.16 -

6. Spms: - .73 .19 .20 91 -.05 -

7. Memt: Effort .88 .89 -.61 64 -.35 .48 -
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Table 11

Multiple Linear -gression of Each Rated Property
ar- 0BS2 Dimensiomns
Properties

1 2 3 4 5 6 7
Conc. DJif:.. MS. Imp. Coop. Speed ME.

Mu_=ir_ = Correlations

.34 .z7 .26 .32 .48 .41 .33

Jatrix of Direczic Cosines Showing Correspondence
3etween Seven Fitted “roperty Vectors and OBS2 Dimensions

Conf= .ra* =1

Dime: .ion:
-.07 .26 -.19 27 -0 -.01
o .07 « -.69 -.37 -.13 -.35 .25
I .24 6 .00 .22 -.01 .33 .34
{v -.13 vo-.27 -.06 -.24 -.15 -.06
-.20 3 =400 -4 -.23  -.59  -.o0¢
I .74 64 -39 .26 -.43 .39 .75
1 -.31 -3 07 -.16 20 -.16  -.3]
TII .24 1 -.20 -.13 11 .11 .15
I3 .37 .48 .12 .20 .64 .18 .35
X -.16 -.03 .08 -.67 39 -.42  -.07
Properties Cosines of Angles Between Property Vectors
in Configuration
1. Concentration -
2. Difficulty .90 -
3. Manual Skill -.28 -.45 -
4. Importance .53 .24 .27 -
5. Cooperation -.13  -.05 .59  -.19 -
6. Speed .70 .37 .30 .90 -.04 -
7. Mental Effort .96 .96  -.43 37 -7 .53 -
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Table 12

Multipie Linear Regression of Each Rated Property
on STUDS Dimensions

ProBerties

1 2 3 4 5 6 7
Conc. Diff. MS. Imp. Coop. Spee” ME.

Multiple Correlations
.31 .22 .22 .25 .43 L3z .31

Matrix of Direction Cosines Showing Corresponcence
Between Seven Fitted Property Vectors and STURS Jimensions

Configuration

Dimensions
1 .07 .18 10 -.12 .32 -.07 .19
II .59 .56 -.67 .26  -.03 .15 .58
111 .23 .38 -.38 .27 -.06 .28 .43
v .00 .07 -.Z3 .09 .09 .11 .01
v -.18  -.12  -.17 .00 -.15 -.60 -.01
VI .19 A1 -.13 .44  -.26 37 .21
VII -.11  -.38 .36 -.15 .36 -.07  -.28
VIII -.03 -.15 .32 .00 .27 A5 -.24
IX .68 .55 .25 .67 .35 .50 .49
X -.23 -.08 -.07 ~-.41 .68 -.34 -.10

Properties Cosines of Angles Between Property Vectors

in Configuration

1. Concentration -

2. Difficulty .91 -

3. Manual Skill -.34 -.55 -

4. Importance .86 Ja .22 -

5. Cooperation .00 -.03 37 -.28 -

6. Speed 74 .60 -.01 .78 -.08 -

7. Mental Effort .90 .97 -.61 J5 =10 .54 -
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Task
Number

105
108
100
098
106
103
117

095

110

096

021
152

058
149
150
145
151
144
017

Table 13

AE Tmension I: Complexity of Task Context

Task Statement

Context Straightforward (task itself not necessarily easy)

PREPARING MARKER MARINE FOR LAUNCH (ASW)

DROPPING PARACHUTE FLARE (ASW)

KEEPING CS3IUTES LOADED IAW NAVS INSTRUCTIONS (ASW)
FIRING SONO CHUTES LOCALLY (ASW)

LAUNCHING "MARKER MARINE (ASW)

FIRING LIBRASCOPE MANUALLY (ASW)

SETTING UE MAI BAGS

CHECKING SONO CHUTES ON PFI (ASW)

CHECKING HULCHER CAMERA SERVICEABILITY (FRAME COUNTER §&

MOTOR i IBRATION)
SETTING SWITCHES ON SONOS FOR PROPER DEPTH/LIFE (ASW)

Comments

Tasks loading on the positive end of this dimension tend to
involve fairly gross physical actions. Many of these are
relatively straightforwaxrd, and little judgement is required
when to initiate action, since the stimulus to initiate actio
generally originates from outside the individual, often

from another member of the crew.

The situation or milieu in which the action can be performed
is obviously important. For example, tasks 144 and 145 may
not be complex to perform in and of themselves, but when they
have to be done under the pressure of an operational mission,
the larger work context of which they arc a part can take on
immense complexity.

Context Complex (task itself not necessarily difficult)

CHANGING RANGE SCALE DURING HOMING
CHECKING SERVICEABILITY OF ARCS05 WITH EXTERNAL AGENCY

ON VOICE (COMM)
SELECTING & ADJUSTING CONTROLS FOR MAD OPERATION (DETECTION)
CALIBRATING MODEM (COMM)
CHECKING SERVICEABTLITY OF ORESTES CONTROL BOX (COMM)
CHANGING PAPER, RIBBONS & TAPE IN TELEPRINTERS (COMM)
CHECKING SERVICEABILITY OF JASON CONTROL BOX (COMM)
CHECKING PAPER, RIBBONS & TAPE IN TELEPRINTERS (COMM)
ADVISING PILOT OF HEADING TO PERFORM HOMING (ASV)

177 ~
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Scale
Value

1.05
1.01
1.01
1.00
.99
.99
.98
.98

.97
.96

n

~.79
-.81
-.82
-.84
-.85
-.86
-.89
-.91



Table i4

AVE Dimension II: Multivariate Nature of Task and Degree
of Interpretation/Decision Making Vthen Performing Task

Task : Scale
Number Task Statement Value

Important Interpretation/Decision Making Component,
Typically with Many Facets

072 OBTAINING TURN COUNT (AURAL LISTENING-DETECTION) .57
071 CATEGORIZING TARGET BY CLASS, DOPPLER, DISTANCE (AURAL
LISTENING-DETECT) .56
025 MAINTAINING VARIABLE RANGE MARKER ON TARGET (ASV) .54
027 CALLING ACCURATE ON-TOP (ASV) .53
029 INSPECTING MAP FOR IDENTIFIARLE LANDMARKS (ASV) .51
028 ADJUSTING SCOPE PRESENTATION FOR BEST MAP READING (ASV) .51
070 DISCRIMINATING TARGET FROM BACKGROUND (AURAL LISTENING-
DETECTION) .48

010 CHECKING QUALITY OF SCOPE PRESENTATION ON GROUND VIDEQ

CHECK (ASV) .47
033 INFORMING NAVIGATOR OF LANDMARK & ITS RANGE & BEARING (ASV) .47
008 SETTING UP GIVEN SECTOR FOR TRANSMITTER CHECK (ASV) .46

Comments

Associated with the high end of this dimensi-n are tasks with
much interpretation/decision making, generally involving many
different variables.

The AVE configuration vectors relating most strongly to difficulty,
manual skill, and mental effort have respective direction cosines
of .43, -.65, and .37 with this dimension. This profile is
consistent with the interpretation ascribed this scale.

Straightforward Tasks with Low Level
of Interpretation/Decision Making

107 PREPARING PARACHUTE FLARE FOR DROP (ASW) -.47
154 MAKING A MESSAGE TAPE (COMM) -.48
120 PFI § PRESETTING OF ECM COMPONENTS -.50
109 RETURNING PARACHUTE FLARE TO STORAGE (ASW) -.54
108 DROPPING PARACHUTE FLARE (ASW) -.54
002 CHECKING METER VOLTAGES ON TURN-ON (ASV) -.55
093 FIRING PETRO LOCALLY (ASW) -.55%
119 ACTING AS A MAI DROP MASTER -.50
118 DROPPING MAI BAGS IN SEQUENCE -.64 ‘
117 SETTING UP MAI BAGS -.67
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Table 15

AVE Dimension III: Fineness/Grossness of Task Activity

Task , Scale
Number Task Statement Value

Manipulating, Finetuning, Checking Kinds of Behaviours

089 IDENTIFYING § RECTIFYING AP102 FAULTS LISTED IN CHECKLIST

(DETECTION) .93
061 IDENTIFYING & RECTIFYING MAD FAULTS LISTED IN CHECKLIST

(DETECTION) .93
078 IDENTIFYING § CALLING ECHOES DURING JULIE OPERATIONS

(DETECTION) .87
077 SELECTING PROPER BUOYS DURING JULIE OPERATIONS (DETECTION) =~ .86
020 CALLING RANGES DURING HOMING (ASY) .80
088 SETTING UP AR102 REMOTE CONTROL TO RECORD A FACILITY

(DETECTION) .79
073 INSPECTING JULIE RX § AJH501 RECORDERS DURING PFI (DETECTION) .76
056 CHECKING MAD INTERNAL NOISE (DETECTION) .74
069 LISTENING TO WATER AND TARGET AUDIO (AURAL LISTENING-

DETECTION) .73
040 CHANGING ASV RECEIVER CRYSTALS (ASV) .73

Comments

Tasks relating to checking, fine manipulation, tuning,
identifying, and so on tend to load highly on this dimension,
whereas tasks requiring gross response behaviours predominate

on the lower end. While this dimension in the STUDS configuration
share direction cosines of .38, -.38 and .43 with Difficulty,
Manual Skill, and Mental Effort, respectively, relationships with
any of the seven properties in configurations of the remaining
groups were generally quite small.

Gross Behaviours, Heavy Lifting, Carrying, General Dogwork

136 IDENTIFYING BASIC RADAR TYPE FROM AURAL PRF (ECM) -.44
114  TAKING PICTURES IN NOSE WITH HULCHER CAMERA -.44
141  ADJUSTING AE GAIN AND/OR ATTENUATION DURING HOMING (ECM) -.45
115 KEEPING ACCURATE HULCHER CAMERA LOG (ASW) -.45
164 PRESSING SYNCH BUTTON ON TIME CHECK CUE ON LF (COMM) -.46
160  IDENTIFYING AND RECTIFYING COMM EQUIPMENT FAULTS LISTED

IN CHECKLIST -.46
093 FIRING RETRO LGCALLY (ASW) -.48
130 ADJUSTING SCOPE FOR BEST D/F SIGNAL (ECM) -.50
094 UNLOADING & TURNING OFF RETRO (ASW) -.52
132 READING ANALYZER FOR PW & PRF (ECM) -.54
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Table 16

AVE Dimension IV: Criticality of Task Activity to Mission Success

Task Scale
Number . Task Statement Value

Important to Successful Complet:on of Mission
That Task Done Correctly

086 LOADING TAPES IN AR102 TAPE RECORDERS (DETECTION) .49
163 KEYING JASON (COMM) .48
077 SELECTING PROPER BUOYS DURING JULIE OPERATIONS (DETECTION) .45
149 CALIBRATING MODEM (COMM) .44
087 CHECKING AR102 RECORDER METER FOR RECORDING ON BOTH CHANNELS

(DETECTION) . .43
078 IDENTIFYING & CALLING ECHOES DURING JULIE OPERATIONS

(DETECTION) .42
067 PLACING RULER ON CHART FOR TARGET RANGE CHECK (SSQ47-

DETECTION) .41
150 CHECKING SERVICEABILITY OF ORESTES CONTROL BOX (COMM) .41
088 SETTING UP AR102 REMOTE CONTROL TO RECORD A FACILITY

(DETECTION) . .40
145 CHANGING PAPER, RIBBONS & TAPE IN TELEPRINTERS (COMM) .39 ‘

Comments

1+ :«weral the tasks at the high end of the scale are those, that

" .- done correctly, could lead to a mission not being completed

s. o+ »>sfully. Tasks that are "critical" in this regard are not
neceusarily difficult, nor do they necessarily demand a great deal of
concentration or mental effort as evidenced by the fact that vectors
relating most closely to these properties in the ROS configuration
have respective cosines of .16, .18, and .24 with Dimension IV. (This
is to be expected, since a simple task like throwing an integral
switch could be critical).

Dimension IV in the ROS configuration is more clearly interpreted

as relating to "criticality', particularly when relationships to the
property vectors are considered (see Table 29). While Dimension IV
in the OBS1 and OBS2 configurations are strongly related, the ROS
Dimension IV does not comparec as closely to the corresponding
dimension in any of the other groups.

2%
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Table 16 (continued)

Task Scale
Number Task Statement Value

Not so Crucial to Successful Completion
‘of ‘Mission (Larger Error Tolerance)

057 ORIENTING MAD (ID-378) -.43
041 INSPECTING ASH EQUIPMENT IN NOSE ON PFI (DETECTION) -.43
044 CHECKING SERVICEABILITY OF ASH SYSTEM (DETECTION) -.43
059  IDENTIFYING & RECTITYING ASV FAULTS LISTED TN CHECKLIST

(ASV) -.44
048  IDENTIFYING A "SIGNAL OUT' SITUATION ON ASH (DETECTION) -.44
038  COMMUNICATING WITH PILOT IN CALM CONFIDENT MANNER DURING

WX (ASV) -.55
047 IDENTIFYING A PEAK ON AN ASH TRADE (DETECTION) -.46
055 CENTERING RECORDER PEN USING OUTPUT BALANCE & PEN POSITION

CONTROLS-MAD -.47
054 SETTING PEN SELECTION SWITCHES FOR MAD ON RECORDER '

(DETECTION) -.55
030 INSPECTING SCOPE FOR SIMILAR CONTOURS WHEN MAP READING

(ASV) -.57
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Table 17

AVE Dimension V: Source Initiating Activity

Task Scale
Number * Task Statement Value

Internal or Self Initiated

120 PFI § PRESETTING OF ECM COMPONENTS .65
162 KEYING ORESTES (COMM) .63
160 LOOKING UP A MANUAL FREQUENCY ON ARC38 (COMM) .62
i59 SETTING A PRESET FREQUENCY ON ARC3S (COMM) .61
161 SETTING A MANUAL FREQUENCY ON ARC38 (COMM) .61
152 CHECKING SERVICEABILITY OF ARC505 WITH EXTERNAL AGENCY

ON VOICE (COMM) .56
146 LOADING § CHECKING LP BLACK BOX (COMM) .56
149 CALIBRATING MODEM (COMM) .51
150 CHECKING SERVICEABILITY OF ORESTES CONTROL BOX (corM) .51
043 SETTING PEN SELECTION SWITCHES FOR ASH ON RECORDER

(DETECTION) .51

Comments

Tasks at the high end of this scale tends to be those which the
individual himself initiates. Those at the opposite end tend to be
initiated by others, either within or outside the aircraft.

Externally Initiated

015 ALIGNING RANGE § BEARING MARKERS ON TARGET (ASV) -.48
082  CHECKING § CALLING BUQY SERVICEABILITY (RX/AUDIQ/
HYDROPHONE) (JULIE) -.49
062 SETTING SWITCHES FOR BUOY SELECTION (SSQ47-DETECTION) -.50
063  DETECTING TARGET FROM RECORDER (SSQ47) -.51
086 LOADING TAPES IN AR102 TAPE RECORDERS (DETECTION) -.52
079 MEASURE/PASS SINGLE ECHO MASTER RANGES (JULIE-DETECTION) -.54
080 MEASURE/PASS SINGLE ECHO SLAVE RANGES (JULIE-DETECTION) -.56
082 MEASURE § PASS JULIE DOUBLE ECHO RANGES-DROPPED
SIMULTANEOUS, DEEP/SHALLOW -.62
074 CHANGINE PAPER IN AJH501 RECORDER (JULIE-DETECTION) ~-.63
081 MEASURE/PASS DOUBLE ECHO RANGES (JULIE-DETECTION) -.74
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Table 18

AVE Dimension VI: Teamvork or Cooperation Involved

Task . Scale
Number Task Statement Value

Tasks Done Primarily by Self

063 DETECTING TARGET FROM RECORDER (SS047) . .63
019 ADJUSTING SCOPE OPTIMAL TARGET PRESENTATION (ASV) .61
141  ADJUSTING AE GAIN AND/OR ATTENUATION DURING HOMING (ECM) .60
164 PRESSING SYNCH BUTTON ON TIME CHECK CUE ON LF (COMM) : .58
090 CHECKING & RECORDING ALL ASW STORES ON BOARD DURING

PFI (RETRO) .58
169 IDENTIFYING & RECTIFYING COMM EQUIPMENT FAULTS LISTED IN

CHECKLIST .57
002 CHECKING METER VOLTAGES ON TURN-ON (ASV) .57
062 SETTING SWITCHES FOR BUOY SELECTION (SS047-DETECTION) .56
130 ADJUSTING SCOPE FOR BEST D/F SIGNAL (ECM) .55

066 TAKING TARGET RANGE CHECK WITH STOP WATCH (SSQ47-DETECTION) .50
Comments

Loading on the high end of this dimension are tasks the individual
does primarily by himself. Further, those tasks tend to require
concentration (.59}, are difficult (.49), are important, (.38),

may have to be done quickly (.45), and require considerable mental
effort (.67), as evidenced by the direction cosines between this
dimension and the configuration vectors relating most strongly to
these properties. Tasks at the opposite pole tend to demand manual
skill (-.49) and cooperation (-.50). These relationships represent

a profile that is consistent with the interpretation given this scale.

Many of the tasks loading at the low end of the dimension require
cooperation in the sense that the individual must rely on someone

else to do, or not do something (i.e., throw a switch, before or while
the task is performed).

Tasks Requiriﬁg Reliance on Someone Else to Do or Not Do Something

108  DROPPING PARACHUTE FLARE (ASW) -.37
094 UNLOADING § TURNING OFF RETRO (ASW) -.41
157 LOGGING ALL MESSAGES RECEIVED & TRANSMITTED ON LF (COMM) -.42
104  UNLOADING LIBRASCOPE (ASW) -.44
099 UNLOADING SONO CHUTES (ASW) - .46
097 LOADING SONOS IN CHUTES (ASW) -.48
078  IDENTIFYING & CALLING ECHOES DURING JULIE OPERATIONS

(DETECTION) -.53
077 SELECTING PROPER BUOYS DURING JULIE OPERATIONS (DETECTION)  -.56
140 ESTIMATING RELATIVE TARGET MOVEMENT & DRIFT (ECM) -.59
116  INSTALLING MAI CHUTES . -.67
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Table 19
AVE Dimension VII: Discreteness of Task Event

Task . Scale
Number Task Statement Value

Tasks Involving Single Discrete Behaviours

120 PFI § PRESETTING OF ECM COMPONENTS .71
093 FIRING RETRO LOCALLY (ASW) .68
109 RETURNING PARACIUTE FLARE TO STORAGE (ASW) .59
052 CHECKING BATTERY IN MAD SET (DETECTION) .54
104 UNLOADING LIBRASCOPE (ASW) . .53
108 DROPPING PARACHUTE FLARE (ASW) .52
094 UNLOADING § TURNING OFF RETRO {ASW) .51
110 CHECKING HULCHER CAMERA SERVICEABILITY (FRAME COUNTER &

MOTOR VIBRATION) .51
107 PREPARING PARACHUTE FLARE FOR DROP {ASW) .50
059 IDENTIFYING & CALLING MAD MARKS (DETECTION) .46

Comments

Tasks loading high on this dimension tend to be those requiring
relatively discrete action. It appears to be coincidental that
many of these tasks are also of a heavy physical nature.

Tasks on the low end of this scale appear to require chained
sequences of evenis that can take place over reasonably long
time periods. Many of the activities involved in these tasks
are such that a later step is contingent on what occurs in a
former one. That is, step X generally will not be performed

until step X-1 has been completed.

" Tasks Involving Chained and Sequenced Activities

138  IDENTIFYING & RECTIFYING ECM FAULTS LISTED IN CHECKLIST

- (ECM) .38
065 CATEGORIZING DOPPLER (SSQ47-DETECTION) ~.39
lec  SELECTING BEST FREQUENCY FOR USE WITH AGENCY (COMM) -.39
147 LOADING & CHECKING HF BLACK BOX (COMM) -.39
134  CHANGING TUNING UNITS & RF CALIBRATING (ECM) ~.40
123 CHECKING XTAL SERVICEABILITY OVER TUNERS RANGE (ECM) -.41
007 COMPUTING DRIFT FROM DRIFT & HEADING MARKERS (ASV) -.41
148  CHECKING SERVICEABILITY OF ARO 38 WITH EXTERNAL AGENCY
(COMM) - -.42
140  ESTIMATING RELATIVE TARGET MOVEMENT & DRIET (ECM) -.47
156  LOGGING ALL MESSAGES RECEIVED & TRANSMITTED ON HF (COMM) -.58
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Tahle 20
AVE Dimension VTII: Danger Level in Task Event

Task Scale
Number -Task Statement Value

Hazardous Situation

118 DROPPING MAI BAGS IN SEQUENCE .56
105 PREPARING MARKER MARINE FOR LAUNCH (ASW) .55
100 KEEPING CHUTES LOADED IAW NAVS INSTRUCTIONS (ASW) .55
095 CHECKING SONO CHUTES ON PFI (ASW) .54
098 FIRING SONO CHUTES LOCALLY (ASW) 52
107 PREPARING PARACHUTE FLARE FOR DROP (ASW) .52
103 FIRING LIBRASCOPE MANUALLY (ASW) .51
109 RETURNING PARACHUTE FLARE TO STORAGE (ASW) .51
092 CLEARING JAMMED RETRO (ASW) .50
099 UNLOADING SONO CHUTES (ASW) .50
Comments

Tasks at the high end of this dimension are either hazardous

in and of themselves or are performed under hazardous conditions.
Tasks at the lower end tend to involve rather safe activities
usually performed under safe conditions.

Configuration vectors corresponding to the properties
concentration and spced show direction cosines of .38 and .34
with this dimension. These relationships are logical since
handling these dangerous tasks safely requires considerable
concentration, and many (but not all) of the hazardous tasks
are performed when quick response is of the essence.

Nonhazardous Situation

127 CHECKING KD2 CAMERA (ECM) -.44
150 CHECKING SERVICEABILITY OF ORESTES CONTROL BOX (COMM) -.46
112 SETTING UP SHUTTER SPEED & LENS OPENING ON HULCHER (ASW) -.56
130 ADJUSTING SCOPE FOR BEST D/F SIGNAL (ECM) -.61
062 SETTING SWITCHES FOR BUOY SELECTION (SS047-DETECTION) -.62
019 ADJUSTING SCOPE OPTIMAL TARGET PRESENTATION (ASV) -.63
141  ADJUSTING AE GATN AND/OR ATTENUATION DURING HOMING (ECM) -.64
090 CHECKING & RECORDING ALL ASW STORES ON BOARD DURING

PFI (RETRO) -.64
169 IDENTIFYING § RECTIFYING COMM EQUIPMENT FAULTS LISTED IN

CHECKLIST . -.64
164 PRESSING SYNCH BUTTON ON TIME CHECK CUE ON LF (COMM) -.66
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Table 21
AVE Dimension IX: Degree of Imagery or Orientation to Earth

Task ' Scale
Number - Task Statement Value

Activity or Imagery (i.e., Keeping HC Log)
Related to Earth's Surface

116  INSTALLING MA1 CHUTES 1.03
078 IDENTIFYING & CALLING ECHOES DURING JULIE OPERATIONS

{DETECTION) .78
077 SELECTING PROPER BUOYS DURING JULIE OPERATIONS (DETECTION) .77
140 ESTIMATING RELATIVE TARGET MOVEMENT & DRIFT (ECM) .70
112 SETTING UP SHUTTER SPEED § LENS OPENING ON HULCHER (ASW) .53
114 TAKING PICTURES IN NOSE WITH HULCHER CAMERA .51
115  KEEPING ACCURATE HULCHER CAMERA LOG (ASW) ‘ _ : .48
008 SETTING UP GIVEN SECTOR FOR TRANSMITTER CHECK (ASV) .41
091 TURNING ON AND LOADING RETRO (ASW) .39
111 ASSESSING WX FOR PROPER HULCHER CAMERA SET-UP (ASW) .39

Comments

The profile of task scalz values on this scale tends to lead one
to feel the dimension differentiates tasks on the basis of
whether they are surface oriented or not (either in terms of
direct activity or imagery to support activity). Tasks having
to do with the earth's surface (ground / water) tend to load

on the high end.

Scale value variability on this scale is not as large as in many
of the others, particularly at the low end. This might suggest
that the low end of the scale is not well defined.

Activity not Oriented to Earth's Surface

120 PFI § PRESETTING OF ECM COMPONENTS -.24
068 SETTING SWITCHES AND KNOBS FOR OPERATION (AURAL

LISTENING-DETECTION) -.25
011 PERFORMING POST TAKE OFF CHECK (ASV) -.25
148 CHECKING SERVICEABILITY OF ARC 38 WITH EXTERNAL AGENCY

(comM) -.25
125 SETTING UP PANORAMIC PRESENTATION ON SCOPE (GRASS-ECM) -.28
157 LOGGING ALL MESSAGES RECEIVED & TRANSMITTED ON LF (ComM) -.29
168 REPLYING AS REQUIRED TO EXTERNAL AGENCIES IN COMM OPERATIONS. -.30
006 CHECKING § ALIGNING HEADING MARKER (ASV) -.32
085 INSPECTING AR102 TAPE RECORDERS DURING PFI (DETECTION) -.33

005 CHECKING ASV SECTOR SCAN (ASV) -.34
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Table 22

AVE Dimension X: Housekeeping Functions

Task : Scale
Numbex : Task Statement Value
Primarily Checking and Housekeeping Functions
in Which Unsuccessful Performance
Not Generally Crucial to Mission Success
115 KEEPING ACCURATE HULCHER CAMERA LOG (ASW) .97
114 TAKING PICTURES IN NOSE WITH HULCHER CAMERA .93
112 SETTING UP SHUTTER SPEED AND LENS OPENING ON HULCHER (ASW) .59

083 CHECKING § CALLING BUOY SERVICEABILITY (RX/AUDIO/

HYDROPHONE) (JULIE) .51
120 PFI § PRESETTING OF ECM COMPONENTS .50
084 IDENTIFY § RECTIFY JULIE FAULTS LISTED IN CHECKLIST

(JULIE DETECTION) .45
089 IDENTIFYING § RECTIFYING AR102 FAULTS LISTED IN CHECKLIST

(DETECTION) .45
088 SETTING UP AR102 REMOTE CONTROL TO RECORD A FACILITY

(DETECTION) .43
085 INSPECTING AR102 TAPE RECORDERS DURING PFI (DETECTION) .42

076 CHECKING CHART SPEED WITH ROOF TOP CHECKER (JULIE-DETECTION) .40
Comments

To some extent., tasks loading on both ends of this dimension
involve checking and housekeeping functions. The difference
between them appears to be the fact that those on the low end,
if not done correctly, by themselves are more likely to be
responsible for mission failure. The nature of the profile
of direction cosines between this dimension and configuration
vectors corresponding most closely to the properties
concentration (-.38), importance (-.69), cooperation (.33),
and speed (-.49) reinforces this interpretation.

Primarily Checking and Set up Functions that,
if Done Incorrectly, Could Lead to Mission Failure

004 CHECKING § SETTING ASV TILT (ASV) -.34
096 SETTING SWITCHES ON SONOS FOR PROPER DEPTH/LIFE (ASW) -.35
165 SELECTING BEST FREQUENCY FOR USE WITH AGENCY (COMM) -.35

121 CHANGING ECM ANTENNA IN AFT LOWER FUSELAGE COMPARTMENT (ECM) -.36
153  SETTING ARCS05, TELEPRINTER, & I/C SWITCHES TO TRANSMIT

A RATT MESSAGE -.36
064 DETECTING TARGET FROM HEADSET (SSQ47) -.36
024 MAINTAINING DRIFT MARKER ON TARGET (ASV) . =.39
131 CENTERING SIGNAL ON PAN PRESENTATION (ECM) -.39
001 PFI § PRESETTING ASV21 COMPONENTS (ASV) -.48
091 TURNING ON AND LOADING RETRO (ASW) -.51
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Obstacles to and Incentives for Standardization
of Task Analysis Procedures

by

Robert W. Stephenson
and
Hendrick W. Ruck

Air Force Human Resources Laboratory
Brooks AFB, Texas

The opinions and conclusions expressed in this paper
are those of the authors and are not necessarily
those of the United States Air Force.

A number of critical papers have been written regarding the status
of task analysis in the Air Force and the assumptions upon which task
analysis is managed within the Department of Defense. Montemerlo and
Harris (1978) cited a long list of such papers at the 1978 Annual
Conventi®wu of the American Psychological Association. One of the major
conclus«ors 71 their paper is:

", ..while everyone agrees on the need for task analysis,
there is almost no agreement as to what it is."”

The writers go on to conclude that "the procedural approach to task
analysis has not and cannot work," because task analysis is essentially
a judgmental process. Many other experts referenced in their paper had
come to simiiar conciusions.

In the face of so many opinions that task anaiysis shouid not be
proceduralized in the first place, one feels a bit awkward presenting a
paper about standardization of task analysis procedures. As shall be
seen, however, our own position is not incompatible with that presented
by Montemerlo and Harris.

Different Kinds of Task Analysis

Before discussing obstacles and incentives for standardization, it
is necessary to clarify what kind of task analysis we are talking
about. In the Air Force, one can distinguish six different kinds of
task analysis as shown in Table 1: the task analysis associated with
the design of new weapons, which is an intrinsic part of the research
and development process; the task analysis associated with the prepara-
tion of Technical Orders after the weapon system has been designed
(these first two types of task analysis are usually conducted by a
weapons development contractor during the weapons development process);
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Table 1 Six Different Kinds of Task Analysis

Requirengnts for Acceptable
Task Analysis For... Objective Judgnent Parsonne]
New Systems design Specify task procedures for Extremely High  Developmental systems
undesigned weapon systems design engineers
Systems documentation  Specify task procedures for Very High Systems design engineers
previously designed weapon
systems
Systems evaluation Evaluation of technical orders  High Systems analysts
by government experts
= Training design for  Training perfommance objectives  High Professionally trained
©  ymerformed jobs  and design of new courses for 15D analysts
new jobs
Training desion for ~ Training performance objectives  Moderate Subject matter experts -
existing jobs and design of courses for with expertise in
existing jobs ~ {raining
Course revision Minor additions to an existing  Moderate Sbject matter experts
course who take short courses

for orientation
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the task analysis that is conducted when the contractor's Technical
Orders are evaluated by the government (in the Air Force, these evalu-
ations are typically conducted at Edwards Air Force Base); the task
analysis that is conducted after the jobs have been established but
before occupational survey data are available; the task analysis that
is conducted after occupational survey data are available but before
the course has been written; and finally, the task analysis that is
conducted in order to revise an existing course.

We agree with the various experts cited in Montemerlo and Harris
(1978) about the need for judgment and experience--as opposed to
standardized procedures--especially for the three or four kinds of task
analysis that appear early on this 1list. We would maintain, however,
that both the feasibility and desirability of standardization increases
as you get further and further away from the original weapons develop-
ment process. One of the reasons that standardization is desirable is
that the personnel who conduct the task analysis i1 these later stages
are typically not professional analysts. There are some hard realities
in the Department of Defense budget that force us to use enlisted.
subject matter experts who are not professionally trained as system
analysts or educators. To the extent that such personnel are used--the
need for standardization and simplication of procedures increases.

Failure to make distinctions between these various types of task
analysis can lead to a lot of confusion. It is not unusual for someone
to attack task analysis procedures designed for revising courses because
they are not documented with the kind of detail required for weapons
systems design. ISD experts sometimes get upset, for example, because
all of the procedures designed for brand new jobs are not being used in
the revision of Air Force courses. The probability of this reaction is
increased by the fact that most ISD manuals are designed for new courses
rather than the revision of cxisting ones, WMe have also encountered a
similar type of confusion in which subject matter experts are asked to
do jobs that they are not qualified to do, because it is assumed that a
person who can do one type of task analysis is qualified to do other
types that really require professional training.

Granted that some kinds of task analysis do require expert judgment
by professionally trained personnel and some do not, the question
addressed in this paper is, "To what extent should we standardize
procedures for those kinds of task analysis that are currently being
conducted by subject matter experts rather than by professional analysts?"
In other words, to what extent should we standardize procedures for the
two types of task analysis shown in the last two rows of Table 1.

Incentives for Standardization

There are many incentives for standardization, and most of them
are relatively obvious (see Table 2). One can avoid duplication of
effort, facilitate communication, improve the amount of management
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control, provide a consistent basis for evaluation, help inexperienced
subject matter experts to benefit from the experience of professional
analysts, and so on. These things are especially important in the
military environment, where there is rapid turnover of key personnel
and rapid technological change in the jobs.

Table 2 Incentives for Standardization

Minimize duplication of effort

Facilitate communication

Improve management control

Provide a consistent basis for
evaluation

Provide inexperienced personnel
with useful guidelines

Facilitate training of new
task analysts

Obstacles to Standardization

The obstacles to standardization are perhaps not so obvious (see
Table 3). First, let us deal with the obstacles to DOD-wide standardi-
zation, across Army, Navy, Air Force, and Marine Corps. In the first
place, the jobs are different. At one extreme, the Navy must provide
personnel with a wide diversity of qualifications for assignments to
small ships. The Navy consequently has very broadly defined job cate-
gories, called ratings. At the other extreme, the Air Force, which
typically has large installations that work with highly specialized
equipment, has very technical jobs in specific job categories that are
more narrowly defined than the Navy ratings. The Army and Marine Corps
fall in between the extremes.

Another obstacle to standardization is that the various task
analysis organizations are staffed differently. The Navy seems to have
extremely qualified people at its new Instructional Program Development
Centers. The Air Force, by contrast, has had to react to budget cuts
by repeatedly decreasing the number of professionally trained personnel
‘at the Air Force technical training centers. The Marine Corps has the
fewest professionals while the Army is probably more similar to the Air
Force than it is to the Navy.

Another obstacle to DOD-wide standardization is that the occupa-
tional survey inputs to ISD personnel regarding established jobs varies
from service to service. All services do use occupational survey data,
but the extent to which these data are analyzed before they are sub-
mitted for use in task analysis and training program design varies
considerably from service to service. The Air Force, which originally
designed the occupational survey methods used today (Christal, 1974),
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Table 3 Obstacles to Standardization
of Task Analysis Procedures

Obstacles to DOD Wide Standardization

Jobs and job categories are different
Qualifications of ISD and task analysis staffs
are different
Inputs from occupational survey data are different
User orientation of occupational measurement centers
is different

Obstacles to Standardization Within a Single Service

Different requirements for task analysis associated
with combat crew training
Different resources and professional expertise

Unresolved Issues Regarding the Design of a Task Analysis Manual

Task analysis for training versus task analysis for
multiple users
Task analysis documentation that is of marginal utility

has taken a great deal of interest in occupational survey data, and the
data that are provided to Air Force training centers are rapidly growing
more sophisticated and better organized. The data provided by the Air
Force are also much more detailed than that provided by the other
services. This is partly a function of the way in which the jobs are
defined. If the job categories are relatively specific, as is true of
Air Force career ladders, it is possibie for the occupational survey
information at the task level to also be specific. The Navy, since it
uses broadly defined job categories, almost necessarily uses task
statements that are broadly defined. If they don't do so, the task
inventories will be too long, and there will be problems with the
quality of the data.

Other differences between the services are associated with the way
in which the occupational measurement centers are organized. In the
Air Force, the Occupational Measurement Center is part of the Air
Training Command, and training applications are given extremely high
priority. In the other services, the occupational measurement center
js part of a Military Personnel Center, and other uses of occupational
survey data (e.g., classification, Jjob satisfaction studies, etc.) have
high priority, while training applications seem to have less priority.

Another set of obstacles to standardization exists within each
service. For example, in the Air Force task analysis is conducted at
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Combat Crew Training Schools (each of which is associated with a major
command) as well as at Air Force-wide Technical Training Centers (which
are part of Air Training Command). These two parts of the Air Force
typically follow different task analysis procedures, and typically
approach the problem in different ways. The Combat Crew Training
Schools (CCTSs) conduct a very sophisticated kind of task analysis
since they must deal with teams of personnel rather than individuals.
These teams of personnel, moreover, are involved in complex combat
scenarios with multiple weapon units and multiple delivery systems.

The needs of the two types of Air Force organizations are so different
that there are two sets of complaints about the Interservice ISD manual -
(Interservice Committee for Instructional Systems Development, 1975).
Some of the ISD personnel at the CCTSs complain that these procedures
are tco simple. The ISD personnel at the Technical Training Centers
complain that the same interservice procedures are too complex.

The need for additional complexity in CCTSs is illustrated by a
case in which the tasks associated with a combat attack plane were
analyzed three times. First the standard interservice ISD procedures
were used. Unfortunately, these interservice task analysis procedures
were deemed inadequate because there was not enough emphasis upon
performance objectives. The whole task analysis was redone using
Mager's performance objectives (Mager and Pipe, 1976) which seemed to
help, but this, too, was not satisfactory. The task analysis was
redone again using combat team descriptions of the tasks as part of
complex combat scenarios. The reaction to the interservice manual is
exactly the opposite at ATC technical training centers where it is
simply considered too complex. At ATC schocls, the interservice manual
is primarily used for guidance in the design of more simplied procedures
for local use.

The amount of resources and expertise available for task analysis
also differ sharply between Technical Training Centers and Combat Crew
Training Schools. The CCTSs often use contractors, whereas the Techni-
cal Training Centers tend to use military subject matter experts in
each specialty. The qualifications of the staff assembled by a con-
tractor organization tend to be of very good quality. They also tend
to be very expensive.

Another set of obstacles exists because of unresoived issues
regarding the design of a task analysis manual. To what extent should
a training task analysis provide information for multiple users of task
analysis information? To what extent, for example, should the perform-
ance objectives designed for training purposes be useful to the people
who establish performance objectives for promotion? Another important
unresolved issue is the question of how much documentation of task
analysis procedures is really needed. Suppose that you have in your
hand a detailed Plan of Instruction (POI) containing behavioral objec-
tives for each block of instruction. Do you still need a lot of task
analysis documentation to back up that POI, or can it be argued that
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the end product is all that is really required? If one is in a military
training command, it is easy to argue that the task analysis documenta-
tion for purposes other than training is not needed, or--if it is
needed--that it should come out of somebody else's budget rather than
your own. ~Consideration must also be given to documentation that is of
marginal utility. Granted that some documentation is essential, one

can argue that the value provided by additional amounts of documentation
is less and less until--eventually--the additional documentation seems
to be more trouble than it is worth.

The Case for Non-Standardized Task Analysis Procedures

As long as the various military services are staffed differently,
organized differently, have different kinds of input information, and
" differing amounts of professional expertise and differing customer
orientations, a very good case can be made for permitting each service
to have its own task analysis procedures. This does not mean that the
various services cannot derive mutual benefit from improvements in task
analysis methodology or standardized formats for shared information.
In our current work on the design of an Air Force task analysis manual,
we have already contacted people from Air Force Combat Crew Training
Centers as well as people in Army, Navy, Marine Corps, and Coast Guard.
They will be invited to help themselves to any of our methods that look
useful to them. We are also open to suggestions for standardized
formats for sharing information about the results of task analysis
efforts.

The Case for a Standardized Task Analysis Data Bank

One can make a much stronger case for a standardized task analysis
data bank than we can for a task analysis manual (see Table 4). There
are many jobs in the military services (e.g., plumbers, carpenters,
machinists) that are so similar that it would be a tremendous waste of
effort if all services were to conduct independent task analyses of
their own. Yet that is exactly what has happened and is currently
happening at this time. The job of carpenter, for example, is analyzed
by all military services. This is certainly not the way in which task
analyses are handled at the Vocational Technical Education Consortium
(VTEC) of Southern States (Hirst, 1975). In this consortium, the task
analysis work is divided so that each state only does its proportionate
share of the task analysis work in areas of general interest. Georgia,
for example, may analyze the job of carpenter and Mississippi may
_.amalyze the job of plumber. There are also many advantages involved in

having analysis information available on computer. For example, the
cofputer can generate field survey sheets that can be used for valida-
tion studies of the task analysis worksheets.

There are problems with standardized data bank proposals, however.
While it is true that a task analysis data bank is highly cost effective
if one is starting out from scratch to develop task analysis information
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Table 4 The Case for a DOD-wide Computerized
Task Analysis Data Bank

Incentives

Minimize duplication of effort

Document previous efforts that have not been well documented
Generate work center catalogs for 0JT

Rapid updating

Facilitate sharing of information

Computer assembed forms for field surveys

Obstacles

Uncertainty as to whether documentation is really needed

Uncertainty as to cost effectiveness

Prior need for agreement on a standardized format for
information to be shared

for all jobs in the Department of Defense, that is not the situation in
which we find ourselves. Almost all DOD jobs have already been analyzed,
and Plans of Instruction with behavioral objectives already exist.
Under such circumstances, a DOD-wide task analysis data bank is not a
way of avoiding work, it is a requirement to do work that would not
otherwise be accomplished at all. One could conceivably argue that
undocumented work is work of poor quality, and that a standardized task
analysis data bank should be required in order to upgrade the quality
of the information. We don't really know whether this is true or not,
however, since we do not have acceptable measures of the task analysis
information that is presently on file, nor do we have good information
about the cost advantages of redoing the work if it is of poor quality.

One thing is certain--if one already has end products in the forms of
behavioral objectives for Plans of Instruction (POIs)--it is very
difficult to convince training executives that they should undertake a
massive documentation effort for task analysis data. The training
commands already have the POIs that such an effort would produce and it
is the POIs--especially POIs that are provided with behavioral cbjectives
--in which they are most interested.

We conclude that the disadvantages of standardizing task analysis
procedures outweigh the advantages (see Table 5). This does not mean
that all forms of standardization are undesirable. We at HRL, for
example, are considering plans for a task analysis data bank for
critical tasks that are scheduled for On-the-Job Training (0JT). The
objective is to provide each work center with a catalog containing
information about the performance standards, the steps to be followed
in accomplishing the task, the relevant Technical Order references, and
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so on--for all the critical tasks in a particular work center. In
developing this task analysis data bank, we do not, however, propose
to re-do the existing task analyses for every job in the Air Force.
The Air Force cannot afford to do such a thing even if we wanted it

to--which we do not.

Granted that we should not attempt to establish a task analysis
data bank a]l at once, it is still possible to establish such a data
bank over a period of ten or twenty years by standardizing all new
task analysis documentation. This focus upon new documentation would
still permit us to divide up the responsibilities for documentation
among the various military services, so as to minimize duplication of

Table 5 Conclusions

Question Answer Comment
Should task analysis proce- Current differences in jobs,
dures be standardized? No job categories, staff qualifi-

cations, occupational survey
inputs, and user orientation
are too great.

Should information about task Communications are excellent
analysis procedures be in this respect.

shared? Yes

Should task analysis data Even though documentation may
for all courses be redone in . be of poor quality and incon-

a standardized format? No sistent from service to service,

the task analyses have
already been conducted and
courses have already been
designed. Work would have to

be redone.
Should a task analysis data Plans to provide computer-
bank be generated to facilitate assembled work center catalogs
0JT in critical tasks? Yes containing task analysis data

for use in OJT are currently
being prepared.

Should standardized output An interservice group of
be required when new task representatives should be
analysis efforts are asked to consider procedures
documented? Yes for sharing new task analysis
data.
196 © o

<)



effort. It is a safe assumption that one would--ten or twenty years
from now--have documentation that would be of much higher quality than
it is today. An interservice group of advisors should be asked to
consider this possibility at a conference to be scheduled early next

year.

As mentioned earlier in this paper, many of these questions
require information about the importance of good quality documentation.
The need for documentation is complicated by the fact that many oppor-
tunities exist for quick fixes downstream. Since many other procedures
can also improve the quality of training, how important is the initial
task analysis? We know, for example, that effective use of occupational
survey and task training emphasis data can keep us from overtraining--
we also know that complaints from the field can keep us from under-
training. So we have two feedback loops that will gradually improve
our courses over a period of several years regardless of the quality
of the initial task analysis.

Those who recommend standardization of documentation would be
completely correct if every service were starting out fresh to conduct
task analyses for every occupation. But they are not. On the contrary,
the typical task analysis requirement nowadays involves a minor scrub-
down of an existing course that is already well defined in terms of
behaviorai objectives. The task analysis documentatior may be non-
detailed or even non-existent--but we don't really know how important
a lack of documentation really is.

One of the reasons that large quantities of documentation seem so
attractive to many people is that they tend to think in terms of task
analysis for systems design or task analysis for new courses. People
tend to assume that if a large amount of documentation is good for the
human eningeers and the systems designers, then it must be equally
good for the trainers. In actual fact, a similar amount of documentation
may or may not be needed for the trainers, but we should at least
recognize the price tag. If it is needed--we are going to have to
reaccomplish hundreds of manyears of work for which the responsible
training organizations do not have adequate resources. This can be
redone all at once, with a lot of dupiication of effort--or it can be
redone gragually over a period of many years as part of the normal
updating function.

The only way to really resolve this issue is to collect systematic
evidence regarding the cost effectiveness of standardized documentation.
We can certainly support the need for this documentation without
equivocation. However, until the evidence has heen collected and the
cost determinations have been made, proposals for high priority stan-
dardization of task analysis documentation are more than just a little
bit late. They are proposals for large expenditures of time and
effort without any systematic evidence that these expenditures are
really worthwhile.
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'TASK ANALYSIS: DESTINATION O JGURNEY

Dr. Melvin D. Montenerlo
nr. Frank M. Aversano
U. S. Army Training Support Center
Ft. Eustis, VA 23604

The Systems Approach to Training {SAT), as it was known in the
1960's, or Instructional Systems Development (ISD), as it is now known,
has become the pre-eminent concept of modern instructional technology.
More than 100 SAT/ISD manuals Lave been published during the last quar-
ter century (Montemerlo and Tennyson, 1976). Each of these manuals
breaks down the nrocess of course development into a l1incar sequence of
steps designed to be carried out by laymen, that is, by personnel with
1ittle or no background in instructioral design (Klein, 1977). Although
rhe manuals differ as to what the steps are and how they are to be
accomplished, they all agree on two things: (1) that ore of the steps
is "Task Analysis". and (2) that task analysis is proceduralizable'(that
is, that it can be reduced to a well-defimed, pre-stated sequence of
actions). Most SAT/ISD manuals prasent task analysis as nothing more
than the filling out of a pre-designed form on each of the tasks to be

trained.

The SAT/ISD view that task analysis is a routinized procedure has
given rise to the misperception that follouing the procedure will surely

1ead to TRUTH (l.e., %o a well-dofined result which is the best defini-

tion of the tasks to be taught, and which all task analysts would agree
with). Urfortunately, task analysis has come to be viewed as a desti-
nation, and noc ag & journey. It is the hypothesis of this paper that
the latter analogy is more appropriate. In any given task analysis, the
distance the journey progressas depends on: the time and money available;
the experience, skill, rank, personaiity and political acumen of the

tack apalyst {aot tc mention his knowledge of the subject matter area);
the type of subject matter invoived; the existance of similar analyses;

and the co-uperativeness of the people belng analvzed.

—-

Tasl: analysis 73 a purely rational process (in most cases). Phil-
osophy is a pureiy raticnal process (in most cases). The sclentific
method came about as a recognition of the limitation of purely rational
processes. At first blush, it would seenm that heavier rocks would fall
fascer than light rocks. After all, light racks fall faster than feathers.
Toe scientific movenent didn't reclly throw out the armchair; it merely

asked the person sitting in it to get up after he finished thinking, and

test out his conclusion. Task analysis has been pretty nuch a 100% re-
turn to the armchair, for in almost all training development projects
there is little enough momney to do a purely ratiomal rask analysils, never
mind going on and testing these ideas. Even if there were the time and
money to test the task analysis, what would it be tested against?

For any job, consider the set of all possible task analyses of that
job, One couldn't kaow if the best possiblz task analysis was in hand

until the entire universe of task analyses om that job was done. But
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even then, upon what variables would you judge which was best, or even
which ones were adequate? Since the only real measure of the goodness
of a task analysis 1is the degree of its usefulness in generating the
training program, one would have to use each of the task analyses to
develop a training program and then assess the relative goodness of the
resulting courses. In case of a tiz, the analysis which was the easier

to use would be the winner.

Any one who doubts that there would be much variation in task anal-
yses which are independently done on the same task should do a little
experiment. Select a very simple task, and have any two people analyze
it independently. (Three, four or five people areeven better.) While
in his doctoral program at Penn State, Dr. Montemerlo participated in
such an exercise. Cne Friday, ome of his professors (in an instructional
technology course) asked the five students to do a task analysis of a
relatively straightforward mathematical task. The five returned on
Monday with documents ranging in length from a few pages to a small
volume. The professor asked the students to peruse the analyses done
by each of the other students. He then stated that they could dispose
of their analyses; he didn't need to see them. The dismayed students.
were given the following explanation: "] asked you to do a task anal-
ysis. I gave you the task, but I never told you the purpose your task
analysis was to serve. Without that information you can't do a mean-
ingful task analysis.” His message was clear and his medium was effec-
tive. However, even if he had told the students the goal of the anal-
ysis, there would have been large differences in the result.

Doing a task analysis is much 1ike taking a projective test.
There is monumental room for variance in the results. One rationale
for this is provided by John Holt (1976) in his latest book "Instead

of Education.”" He states,

"It may be true, at the level of words, to say that anyone doing
a difficult thing well 1s using a varilety of skills. But this does
not mean that the best way to teach a difficult act is to break it

down to as many separate skills as possible and teach them one by one."

Holt is pointing out the artificiality that necessarily exists
whenever human performarce, which is continuous, is sliced into discrete

"tasks."

Holt's hypothesis 1s not new. He attributes it to Alfred North
Whitehead, Another great educator who espoused it is R. B. Miller,
the father of modern task analysis. Miller (1966) stated,

mA rask is a fairly arbitrarily bounded set of activities. A
rigorou. operational definition cannot (and therefore should not) be
sought. It is a heuristic term." -

At the Air Force's ISD Conference (The Pentagon, 3-5 Feb 76) Burt
Cream, of the Alr Force's Human Resources 1,aboratory, described six
assumptions of ISD which, he claimed, are unsupportable. All_have to do
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_with the task analysis portion of ISD. They are, that:

1) any task can be reduced to a seriles of stimuli and responses.
2) the resulting task breakdown is the best way to teach the task.
3) the personnel who can do a task best can do the best analysis.
4) a whole task is nothing more than the sum of its parts.

5) defining "successful performance"” of a task is straightforward,

and,
6) complexity always yilelds to successful analysis.

Montemerlo (1976) added four more urnsupportable assumptions to Cream's
list.

7) task analysis is a non-political process.

8) the process requires no creativity.

9) there is one best way to teach any task.

10) one method of analysis is best for all tasks.

The hypothesis that tasks can be broken down into a linear sequence
of stimuli and responses has been highly attractive for some time. It
was one of the foundations of the behavioral or "S-R" school of psychol-
ogy. The hypothesis that tasks can't be broken down has also been highly
attractive for about the same length of time. It was one of the founda-
tions of the cognitive school of psychology and was popularized by the
Gestaltists. Reading up on the history of these two schools may provide
some insight into the future of task analysis. In short, the two schools
melded. The pure S-R approach was soon given up as untenable and the pure
cognitive approach was given up as not very useful.

The S-R people inserted an "0" between the S and the R. The "o"
stood for “organism", and was inserted in recognition of the fact that
organisms process information coming from the stimulus before reacting
to it. The fact that this information processing exists, is obvious,
but the fact that it is not open to direct observation is just as obvious.
"Intervening variables' and ''hypothetical constructs' were hypothesized
to account forwhat goes on during this processing. The neo~behaviorists
went so far as to hypothesize countless undetectable little s's and r's
(called kinesthetic and proprioceptive cues) which occurred between each
external stimulis, S, and each response,R. - With that development, the
behaviorists and the cognitivists came to complete agreement: objective
analysis and scientific studies combined could not describe human behavior
as a series of stimuli and responses.

The most significant step forward in task analyses In recent years
can be found in Klein's 1977 paper entitled, "Phenomenological Approach
to Training." He gives a brilliant and forceful argument for recognizing
that rational task analysis has its limitations. He finds ISD~-type
approaches to task analysis suitable for procedural tasks but not for
affective skills or for complex perceptual and motor tasks. He finds it
useful for describing the relatively choppy performance found at initial
stages of learning but not for descriping the smooth, highly proficient

performance of experts. Klein states:
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"Instructor pilots working on ISD teams are frequently charged with
developing ISD descriptions of compiex performance. They prepare such
descriptions, but will typically admit, on an informal basis, that they
do not follow those ISD steps while flying."

Klein's major argument is that as a person increases in skill on a
task, he experiences shifts in perspective concerning the task. G. A.
Miller (1956) had introduced this idea originally under the rubric of
"chunking." What is important to the novice is often subsumed into
larger chunks of behavior and is no longer consciously thought about. The
novice billiards player, for instance, worries only about making his next
shot, while the expert is thinking many shots in advance.

Holt (1976) makes a similar point. He feels that analyzing behavior
into tasks is artificial in that expert behavior is not a unitary concept.
That is, he believes that one does not stop "learning" at some point in
time and then start "doing". Great musicians such as Van Cliburn and =
Earl Scruggs didn't become experts at some point and then level off. °"To
Holt, "learning" is "doing" and both continue until you die. ISD methods
generally recognize only two levels of performance, unacceptable and
acceptable. Anyone who has ever done a task analysis and attempted to
come up with the "acceptable'" standards of performance knows the frustra-
tion involved and can appreciate Holt's argument.

Instructional technolngists in the Navy know that there is an "East
Coast Navy" and a "West Coast Navy". Those in the Air Force know that
there 1s a school way of flying and mwany different operational ways.
Those in the Army know that parsonnel holding the same MOS (Military
Occupational Specialty) may have little overlap in the tasks they perform.
The bottom line is that the real world of task analysis 1s much more complex

than it appears in the ISD literature.

The recommendation of this-paper is not to stop doing task analysis
Just because it has difficulties, but to realize that it is a journey and
not a destination. As with any journey, you should begin a task analysis

only after you:

1) know where you intend to go.
2) are willing to pay the price.
3) are prepared for emergencies and changes in venue.

4) have someone along who knows the way.
5) are prepared to stop every so often to assess your progress.

6) realize that someone is waiting for you.
7) are ready to enjoy your trip.

Task analysis may be compared to a specific type of journey--a
ploneering, exploratory voyage. You can be sure that:

1) you will be criticized for going.
2) you will be criticized for the route you take.

3) you will find the ‘road rocky at points.
4) there will be dissention in the ranks somewhere along the line.
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5) there will be some stressful times and some heartrending decisions.
6) somecne who takes the same journey after you will surely take a
better route, especially if he has your trip report to work with.
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FOUR FUNDAMENTAL CRITERIA FOR DESCRIBING THE TASKS
OF AN OCCUPATIONAL SPECJALTY

Walter E. Driskill, Ph.D.
and
Frank C. Gentner, Capt, USAF

USAF Occupational Measurement Center
Occupational Survey Branch
Lackiand AFB, TX 78236

As pressures to lengthen occupational surveys grow, four fundamental
criteria for developirg task inventories become increasingly important.
These essential criteria are (1) each task of the inventory must be
time-ratable, (2) each task must communicate in the language of the
specialty, (3) each task is mutually exclusive of other tasks in the
inventory, and (4) each task must differentiate among wurkers where
actual task performarice differs. Besides the communicative, interpersonal,
and judgemental skills necessary te elicit job information from career
field incumbents, describing the tasks that make up an occupational
specialty is a blend and compromise of these four fundamental criteria

for task writing.

THE PROBLENM:
1IENGTH VERSUS DESCRIPTIVENESS

Theoretically, =ach occupational specialty shnuid be described at
the lowest level of work activity, with activities (tasks) describing a
complete and inseparable operation. Often, kowever, occupational areas
are so broad that task description at the lcwest level is impractical,
because inventory length makes job incumbent response requirements
unreasonable. Thus, task inventory development is a matter of compromise
between reasonable task list length and the writing of tasks that adhere
to the four fundamental criteria.

From the practiczl viewpoint, a task inventory for an occupational
specialty is no more than a sample of the infinite number of activities
available for descriptive purposes. The desirable finai task inventory
captures the essence, or intrinsic nature, of the occupational specialty.
It consists of a comprehensive, yet representative set of activities for
each subarea of the specialty. Task inventories rarely include all
activities comprising an occupational specialty, not only because of the
practical constraint of inventory length, but also because of the infinite
number of ways that a specialty may be described.
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The problem of task list development, then, is to cescribe the
essence of an occupational specialty with a sample of tasks written at
the lowest level of specificity consistent with the constraints of
length, the fundamental criteria that each task must meet, and the
purposes which the ultimate job analysis is to serve. Regarding the
purpose of the survey, the results of occupational analysis may be
employed for a variety of personnel management purposes. Some of these
purposes may be adequately served with task inventories at a general
level of specificity, while others demand greater specificity. Yet,
United States Air Force experience suggests that more detailed task
lists are most productive.

EVOLUTION OF TASK INVENTORIES IN THE USAF

Over the past 11 years of operational occupational analysis in the
US Air Force, more than 300 occupational areas have been analyzed and
described. This effort required che writing of over 150,000 tasks which
were administered to over 700,000 job incumbents.

In the early years of the operational experience, task inventories
followed the model established through ten years of rescarch of occupa-
tional analysis techniques. Since a major objective, if not the primary
one, of early task lists developed during the research period was to
support the Air Yorce classification process, the early task lists
tended to be less detailed. The average number of tasks was about 350,
and rarely did a list exceed 500 tasks. The broadly-written tasks
coptained in these inventories provided information about the subdivisions
of the specialty upon which classification decisions could be made.

Other users of tae data soon developed, primarily training managers
and curriculum develonment personnel. These users began to request more
detail. Presently task lists for the simpler specialties range from
350 to 600 tasks; for the more complex specialties they may average as
many as 1000-1200 tasks. The longest USAF inventory, used to describe
the variety of jobs in the Communication-Electronics Officer Utilization
Field, contained 1,435 tasks. So far, there is no evidence that these
longer inventories, if carefully constructed, have any deleterious
effects on the stability of incumbent responses.

These longer, more detailed inventories provide more complete
information for training decisions and at the same time provide specific
information for later users of the data. These most recent users include:
promotion testing; management engineering; maintenance engineering; and
personnel research into such areas as aptitude requirements, job satis-
faction, and job difficulty.

Since the goal of these longer irventories is more precise data, it
is essential to apply the four fundamental criteria for developing task

inventories.
)
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FUNDAMENTALS OF TASK LEVELOFMeNT

In 1967 Air Force Human Resources Laporatcry Technical Report PRL-
TR-67-11, Morsh and Archer published a Procedural! Guide for Conducting
Occupational Surveys in the United States Air Force. This guide remains
the single best source of task writing procedures, and the criteria
described below are readily fcund in that scurce. This paper intends to
elaborate the criteria in iigh: of the 150,U0J pius tesks that have been
written during the intervening years.

In developing tasks to describe an cccupational field, the occupa-
tional analyst is charged with writing tasks that meet the following
fundamental criteria:

a. Each task is time-ratable -- that the job incumbent can
reasonably estimate the relative amount of time he or she spends on each
task. This criterion normally ecliminates tasks that begin with such
words as "insure, 'have responsibility for" and "understand", which make
it difficult or impossible to determice the relative tine devoted te
this activity.

b. Each task communicates in the languazge of che specialty. The
task statement must be clear so that it is easily uncerstcod by career
field incumbents, the people who must answer the questionaire. Termin-
ology consistent with current usage in the career field leaves less
chance for error or d-ffering interpretations of task statements.

c. Each task is mutually exclusive of other tisks in the inventory,
that is, whether a job incumbent iandicates thiét he or she performs a
task must be indwpendent of his or her performance of all other tasks in
the inventory.

d. Each tisk will differentiate among workers where actual task
performance differs because of such factors as differen:es of jobs,
experience level (apprentice, journeyman, techniciani. orgamizational
level (command, staff, base, flightline, or shop,, and whether or not
the person is a supervisor.

DISCUSSION

In this section we will elaborate the four fundameatal criteria for
task development with examples, then examine the level of detail and its
influence on the last two critevia. Finally, we wili losok at questions
which serve to guide the task develcper in setting tne ievel of detail
in a particular occupational curvey.
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Time-Ratable

. Tasks must be time-ratable in order to depict clearly the relative
time spent on a particular task. Words or phrases whicl are not time-
ratable often creep into inventories if this basic criterion is not
~stressed. Examples of words and phrases which may not be time-ratable
include the following: "insure, assure, assist, control, monitor,
coordinate, recommend, determine, know how to, understand, have knowledge
of," and "have responsibility for." These words and phrases are vauge
and can prevent the respondert and the occupational analyst from deter-
mining when the task started and finished. In addition, some of these
examples are not behaviors, but rather knov/Jledges, like the word "under-
stand." Some of these same words, however, can be used as time-ratable
tasks depending on the career field; for example, while "to monitor
supply accounts" may riot be a time-ratable task for a supply apprentice,
"monitoring the scope'" may well be a time-ratable task for a weapons
controller who actually does monitor a radar scope for six hours of his

r her eight-hour day. Also, the word, "assist", cam refer to & specific
task in medical specialties such as "assist the surgeon' in operating
room procedures, while in other career fields the word "agsist" is very
vague. The same word, "assist", in tne machinist shop could mean stand
close by and watch, set up the equipment, hold the equipment in place,
clean up afterward, or actually do the task under supervision.

Communicates in Language of Specialty

Each task must communicate in the language of the specialty. To
reduce the possitility for error or misinterpretation, USAF experience
indicates that it is clearest to construct inventories using the current
language of the career field. Terms used in the daily work of the
career field have a definite meaning to incumbents. In addition, there

~are certain dangers in depending on an external source of definition,

like a glossary of verbs. For example, if a glossary is used that

depends on some impersonal source of vocabulary other than the definitions
in common usage by caireer field members, respondents could make the
following errors which would lead to unreliable task ratings: forget to
read or simply skip reading the glossary, forget the glossary definition
or confuse the provided definition with the common usage version. We
have found that more solid and stable responses are obtained by using

the language respondents use every day on their job.

It takes skilled occupational analysts to differentiate subtle
shades of meaning which exist in career field vocabulary and clarify
task statements in such a way as to prevent misinterpretation. For
example, in some career fields the word "troubleshoot' means to isolate
the problem, whereas in other career fields the same word means to both
find and fix the probi:em. In this example, if a standard glossary
definition differed from usage, the word, and consequently the task
would be subject to much misinterpretation, in unreliability of the

resulting responses.
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Mutually Exclusive of Other Inventory Tasks

Each task must also be mutually exclusive of other tasks in the
inventory. If two or more tasks are mutually dependent (that is, if one
task is performed, the other task must also be performed, or vice versa)
these tasks would be more correctly called subtasks or task elements of
a parent task. For erample, in a weather observer inventory the tasks,
"determine wind speed" and "determine wind direction", are really subtasks
of the parent task, "nake wind observations", since every time the
observer does one task he or she must do the other task. The parent
task, then, could more succinctly describe both activities, and therefore
shorten the invencory. Another reason for dropping the subtasks from
the inventory is that mutually dependent tasks may falsely inflate the
relative time spent in a duty area by forcing the respondents to indicate
multiple responses for essentially the same task. Also, if a parent
task is used, no information regarding percent members performing would
be lost by dropping the subtasks in favor of the parent task.

In CODAP programs, each task is valued equally, even if it is
infact a subtask and not mutually exclusive of other tasks in the inven-
tory. When two subtasks are used instead of their pareant task, responses
of time spent and percent members performing are recc¢.ded on two tasks
instead of one. If two subtasks are used instead of the one parent
task, groups performing the parent task could appear more similar in
the cluster-merger diagram. Individuals or groups respcnding that they
do not perform the parent task could appear more different than they
would have had they marked only cne task negatively, rather than the two
subtasks. Thus, a more representative picture of the career ladder's
structure can be obtained by using a parent task, rather than its subtasks.

Differentiates Among Career Field Members

Each task must differentiate among career field members where
actual task performance differs. For example, if an apprentice can do
only parts of a task under supervision, the journeyman can do the entire
task, and the technician can supervise the task as well as perform it,
the task inventory should include items which enable the occupational
analyst examining the cluster-merger diagram to make these distinctions.
In order to distinguish between groups which make up an occupational
specialty, the tasks must be written at a sufficiently specific lavcl of
detail. For example, if an inventory only lists journeyman tasks,
excluding supervisory and apprentice tasks, most members of the career
field will not be separated by their performance level. If the inventory
does not allow respondents to choose tasks which distinguish the levels,
the occupational analyst scrutinizing the cluster-merger diagram cannot
find these differences.
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Level of Detail

In terms of level of detail, the last two criteria are the most
important. As we have seen above, if two (or more) tasks are mutually
dependent, or if they do not differentiate the level of work, what will
be learned from data collection on these items is likely to be spurious.
Differentiation is critical for defining the various kiuds of jobs which
make up a specialty. The key to differentiation resides in the level of
specificity of tasks. Also, if the tasks are mutually exclusive, task
differentiation is enkanced. In describing tasks, it is essential to
first determine if any activity consists of concomitant elements in
which the activity is a parent task. This characterist:c, alone, assures
differentiation. But just assuring differentiation in today's environment,
when longer inverntories are needed, is not sufficient.

In many cases it may be necessary to fiid some way to combine
parent tasks, which would normally stand aloae in an inventory. For
example; the combination of parent tasks may be necessary because an
inventory is too long. In this case, an additional criterion for task
writing is essential: the occupational analyst should determine if any
tasks, which are being considered for combination are performed differ-
ently by job incumbents. That is, whether they always cxist concomitantly
at any given job location, job experience level, etc. Jf parent tasks
do exist concomitantly at all levels and locations, then the level of
detail may be set at a more general level and the paren*. tasks may then
be combined. In these longer inventories where space is at a premium,
tasks which have high similarity, or tasks which could be arcomplished
without additional training, can be combined into a more general and
inclusive task. For example, instead of listing all 159 preflight
inspection checklist items separately, the task, "conduct preflight
inspection on (:yp: of Aircraft)" could be used if the nreflight inspec-
tion is. conducted Lhe same way at all locations and experience levels
but differs by aircralt. In this case, differentiation between those
parent tasks is not necessary, even though the tasks may not be mutually

dependent.

This new criterion, or exception to the rules of mitual exclusivity
and differentiation, then may help shorten today's longer multiladder
inventories. The level of detail can be adjusted according to this
criterion without causing spurious data collection which results from
failing to follow the four fundamental criteria.
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SUMMARY

As occupational analysis becomes more sophisticated, the length of
occupational survey task inventories have become longer The added
length results from impetus to meet the following objectives: to describe
tasks at the lowest level of work activities which describes a complete
and inseparable cperation, to provide technical training schools with
the most useful c¢ata to structure their courses, and to best describe
career field stricture to classification interests: by multi- or cross-
ladder surveys. Longer surveys make critical four fundamental criteria
for describing occupational survey tasks. These criteria are (1) each
task must be time-ratable, (2) each task must communicate in the language
of the specialty, (3) each task must be mutually exclusive of other
tasks in the inventory, and (4) each task must differentiate among
workers where actual task performance differs. Compromise between these
criteria is often necessary in the practical world. The appropriate
ievel of detail is determined by carefully bsllancing criteria three and
four. Setting the level of detail at the appropriate pnint maximizes
the information to be gained from task inventories and ninimizes the
length to provide accurate data to users of the occupational survey

program.
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TWO APPLICATIONS OF OCCUPATIONAL
SURVEY DATA IN MAKING TRAINING DECISIONS

Capt. David S. Vaughan
ATC Technology Applications Center

In this era of ever-tightening budgets, it has become ex-
tremely important that formal training content match, as closely
as possible, actual job requirements. We can afford neither
overtraining, which wastes training resources, nor undertraining,
which increases the on-the-job training load and detracts from
primary mission accomplishment. One very useful source of
information for constructing job-relevant training programs in
the Air Force is the occupational survey. OJccupational surveys
are accomplished on a routine basis for most Air Force enlisted
job specialties by the USAF Occupational Measurement Center.
Procedures used in these occupational surveys are described in
Morsh and Archer (1967).

Data available to trainers from occupational surveys include
the percent of airmen in a specialty (or in an identifiable sub-
group of the specialty) who perform any given task, the relative
time spent on each task, and task learning difficulty. As may
be seen, this sort of information can be very useful for making
training decisions. However, several important questions are
not answered. In some job specialties, the criticality of a
task plays an important role in determining training requirements.
Task criticality is not directly assessed in conventional occupa-
tional surveys and may not have a close relationship with percent
members performing or the other normal occupational survey vari-
ables. Consider, for example, the 571X0, Fire Protection, Air
Force job specialty. 1In this specialty the most critical tasks
and those for which training is most needed, such 2s putting out
fires, are tasks that, hopefully, are seldom actually performed on
the job. A second major question concerns the procedures which
should be used to combine data on the several conventional occu-
pational survey variables into one index for ranking tasks for
training. For example, if task A has high percent members performing
and moderate difficulty, while task B has moderate percent members
performing and high difficulty, which should receive more emphasis
in training? Without guidance concerning how to combine the occu-
pational survey variables in making training decisions, attention
may be focused on one of the variables to the exclusion of the
others, or an arbitrary combination rule may be used which is less
than optimal.

Recently, the Air Force Human Resource Laboratory (AFHRL)
completed a research project which was designed to provide
solutions to the two problems outlined above. Progress reports
concerning this research have been presented at several recent
conferences (Mial & Christal, 1974; lead, 1975; Stacy, Thompson,

& Thomson, 1977). Mr. Hendrick Ruck (Ruck, Thompson, & Thomson,
1978) will present a detailed dezcription of this research and
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its results at this year's Military Testing Association convention.‘
The present report ijgs concerned with the application of AFHRL's
recently-completed training research, along with conventional
occupational survey data, in an actual Air Force training environ-
ment. Therefore, a detailed description of those research results
will not be given here.

My organization, the Air Training Command (ATC) Technology
Applications Center, js concerned wiii the application of research
within ATC training. We apply research on a test basis, evaluate
the success of the application, and if appropriate, assist in the
full scale implementation of the regsearch. With the AFHRL training
research results, we are conducting two separate applications
projects. 1In the first project, occupational survey data are being
used for the narrow purpose of revising an existing apprentice-
level resident training course. By contrast, the second project
is concerned with determining total training requirements—-both
resident and on-the-job training (9JT)--for an entire Air Force
job specialty. The gpecific procedures being field-tested in
both of these projects will be discugsed below. First, the AFHRL
research results which are being field-tested will be summarized.

The main product of the AFHRL research being discussed here
is a new occupational survey gcale--field recommended training
emphasis. This scale is illustrated in figure 1. Data on the
gcale are gathered by having senior noncommissioned officers in
the job specialty under consideration rate each task. The ratings
indicate the extent to which emphasis should be placed on each tas’
in formal training for first assignment—-apprentice level--airmen.
The ratings do not, however, distinguish among various forms of
formal training, such as resident, field training detachment, or
0JT. Two main reasons exist for this lack of distinction. First,
on a logical basis, NCOs in the field do not have certain types of
information--resource availability at technical training centers,
for example--which are important in such decisions. Secondly, Mead
(1975) showed that fleld NCOs have low agreement concerning resident - --
training vs 0JT. In contrast, the AFHRL research showed that, in
most job specialties, data gathered on the field recommended train-
ing emphasis scale have high interrater agreement. Furthermore, the
AFHRL research showed that ratings on this scale were predictable
with great accuracy from task data on the various factors which the
educational literature tells us should be important in making train-
ing decisions. In summary, the research showed that, in most job
specialties, this new field recommended training emphasis scale is

both reliabhle and valid.

Course Revision Project
The first of the two applications projects which we are con-

ducting with this new field recommended training emphasis data has
the relatively narrow goal of revising (or constructing an appren-
tice-level resident training course. The procedures being tested
in this project assumé that certain important decigions have already -
been made, at least tentatively. The first assumption is that an"...

apprentice—level resident training course of some sort will exist
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in the particular job specialty being examined. Secondly, it

is assumed that the "audience" for this course has already been
defined. The Hreviously-defined "audience" might, for example,
be all airmen entering the job specialty or airmen entering the
specialty who will be assigned to the Strategic Air Command.
Finally, it is assumed that some general decisions have been made
concerning jobs to be performed by airmen at various skill levels
in the specialty (in particular, that an acceptable Specialty
Training Standard STS exists). Of course, it is recognized that
the outcome of the procedures being tested in this project may
result in modification of these decisions.

The goal of these procedures is to translate, in a simple
and direct manner, occupational survey data into course content.
The procedures should allow each topic covered in the course to
be traced back to one or more tasks which were identified for
inclusion.

The first step of the procedures is to select tasks for in-
clusion in the course. For this purpose, a special occupational
survey printout is provided. This printout is illustrated in
figure 2. On the printout, all tasks are listed in order of their
field recommended training emphasis. Beside each task is printed
the field recommended training emphasis, the percent of first-assign-
ment airmen performing the task, and the task difficulty. Using
this printout, training personnel consider each task for inclusion
in the course. 1In general, tasks with high field recommended train-
ing emphasis are the ones which should be included in the course.
However, it is recognized that many other considerations may also
be important in determining course inclusion for any given task.

For example, a task with high field recommended training emphasis
might be excluded from resident training if that task has low dif-
ficulty and/or percent memters performing, or if equipment necessary
to train that task cannot be made available at the training center.
Consideration might be given to including a task with low field
recommended field training emphasis if that task has high difficulty
and percent members performing or if that task has a great deal of
content overlap with other tasks already included in the course.
When available, information from sources other than occupational
surveys should also be used in making task decisions. For each task,
the reasons for the decision to include or exclude are documented

in a brief note beside the task on the printout. Certain rules of
thumb are provided to simplify this documentation requirement.
First, any task whose field recommended training emphasis is at
least one standard deviation above the mean requires written docu-
mentation only if that task is to be excluded from the courge (i.e.,
high field recommended training emphasis is sufficient to include

a task unless other considerations dictate that the task be ex-
cluded). Any task whose field recommended training emphasis is

at least one standard deviation below the mean requires written
documentation only if it is to be included in the course (i.e.,

low training emphasis is sufficient for exclusion, unless other
considerations are important). Only tasks whose field recommended
training emphasis is within one standard deviation of the mean

£y,
Q00

215



require documentation for either inclusion or exclusion. Train-
ing emphasis data does not provide an unambiguous answer for these(
"middle range" tasks, and other considerations will always be
important.

The next step involves task analysis--determination of the
skills and knowledges required to perform the task and, thus,
behavioral objectives for the course. Student evaluation in-
struments-~-course examinations--are also constructed in this step.
The original intent was for the task analysis to be accomplished
through conventional Air Training Command procedures. However,
at the same time that we were field-testing the procedures des-
cribed here, AFHRL personnel were field-testing a new handbook for
task analysis. Details of the AFHR] task analysis proredure are
described in a paper to be presented at this conference (Eschen-
brenner, De Vries, and Ruck, 1978). The AFHRL experimental hand-
book was made available to course revision personnel to use as a
part of cur course revision project. The result of the task analy-
sis will be a complete list of skills and knowledges required to
perform each of the tasks identified for inclusion in the course.
Behavioral objectives are also constructed as part of the task
analysis. Although not part of the AFHRL task analysis procedure,
course examinations will also be developed during this step. The
result of this step will allow each skill and knowledge, behavioral
objective, and test item or segment to be traceable back to one or
more of the occupational survey tasks which were identified for
inclusion in the course.

In *he third step, course personnel identify groups of tasks ‘
with common subject matter--common knowledges and skills--in order
to provide organization for the course. Then we will sum the
difficulties for all tasks in each group and divide these sums by
the sum of difficulties for all tasks being included in the course.
The result of this procedure is an approximate measure of the rela-
tive amount of training time to be devoted to each group of tasks.
The relative training time measure is a guide for course planning
and may be overriden when appropriate. This procedure can, if
desired, be carried out for eac’ ‘ndividual task. Finally, actual
course matter will be developed using normal, currently followed
procedures.

It is difficult to predict the effects of this procedure on
curriculum content. The course may be lengthened, shortened,
changed in other ways, or remain the same. In any case, the
reason for using occupational survey data in curriculum develop-
ment is to insure that courses are closely aligned with the survey
results and with actual job requirements. Even if a course is
not changed appreciably, indicating that it was previously aligned
with survey results, systematic use of survey data in revision of
the course is desirable because it will provide evidence of this
alignment. Therefore, the first criterion for success of the pro-
posed procedure is that its application should result in courses
that are no less closely aligned with occupational survey data
than conventionally developed courses. This criterion will be
evaluated by examining the relationship of occupational survey
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data to course content before and after revision. In addition,
test items developed under the proposed procedure will be adminis-
tered to graduates of the old and revised courses lor follow-on
comparisons. Significant revisions in course content should be
reflected in the knowledge levels of course graduates. I[ gradu-
ates of the o0ld course perform as well as graduates of the revised
course on these new items, the occupational survey data probably
had no major impact on the course content. Conversely, large

test score difference could indicate significant revisions in
course content. It is recognigzed that factors other than use of
occupational survey data can result in score differences bhetween
graduates of old and revised courses. However, the test score
data will be interpreted in light of other data to be gathered.
For example, if large test score differences are found, but the
POIs for the o0ld and revised courses are identical, the test score
differences are probably not due to use of occupational survey
data in course development.

Two other criteria which should be met for the proposed pro-
cedure to be considered successful are elficiency and acceptability
to users. To be considered efficient, any additional resources
required by the proposed procedure should, in the judgment of users,
be counterbalanced by benefits over and above those obtained by
using conventional procedures. To measure possible additional re-
sources required by the new procedure or resource savings obtained
under the new procedure, users will rate the time and other re-
sources required under the new procedure relative to that required
under conventional procedures. Users will also rate the benefits ,
of the new procedure relative to those conventional procedures, as
well as the relative acceptability of the new procedure. This
resource and benefit data, as well as data gathered to meet the
first criterion, will be made available to Lhe users, who will rate
whether any additional benefilts obtained under the new procedure
are worth possible additional resource requirements. In order for
the application to be considered successful, the new procedure
must be at least as efficient and as acceptable as currently-used
procedures.

We are currently testing these procedures in two job special-
ties--19333, Apprentice Radic Operator; and 91130, Apprentice Aero-
space Physiology Specialist. 1n both of these courses, the task
selection process was completed in less than one day. Course per-
sonnel are currently working on the second step--the task analysis.
We had hoped to be able to report here some results from our formal
evaluation of these procedures. However, the revision efforts are
not far enough along in either of the two courses for much data to
be available. We can say that course personnel found the task
selection process to be reasonably efficient and are finding the
results to be useful. The only real problem encountered so far
concerns the training emphasis cutoff value below which written
documentation is required only for a task to be excluded from the
course. . Field recommended training emphasis values have an extreme
positive skew. Out of an inventory with over 500 tasks, only 50
or 100 may have very high recommended training emphasis values.
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deviation below the mean is extremely low. Based on our experience
to date, it appears that this cutoff should be set higher than one

standard deviation below the mean, perhaps at an absolute value of

2.0.

Construction of Specialty Training Standards

An Air Force Specialty Training Standard (STS) defines train-
ing requirements for an entire career ladder. First, an STS serves
as a specification document for formal training. Second, it is the
basis for preparation of Career Development Courses (CDCs). Third,
an STS is a guide for local 0JT programs and for preparation of
Job Proficiency Guides used in 0JT. An STS contains information
concerning the topics for which training is to be provided at each
skill level (apprentice, specialist, and technician) in an Air
Force Job Specialty (AFS). 1In addition, information is provided
concerning the degree of training to be provided in 0JT and in
formal training courses and concerning reference material which may
be used in training. A well-constructed STS, therefore, provides a
comprehensive description of training requirements in an entire AFS,
including data concerning what tasks are to be trained at each skill
level and the extent of the training to be provided. A sample page
from an STS is illustrated in figure 3. Each subject area on an
STS has skill-knowledge codes which indicate the amount of training
to be provided at each skill level. Figure 4 contains a key for
these skill-knowledge codes.

The purpose of this application project is to develop and fielﬁ‘
test a systematic procedure for applying occupational survey data i
constructing STSs. Algorithms will be tested for selection of tasks
to appear on an STS, for identification of tasks for resident train-
ing and for assignment of skill-knowledge codes. The new field
recommended training emphasis factor will be used in addition to
normal occupational survey data. This project is a direct follow-
on to that of Ruck, Dineen, and Cunningham (1977).

Under this STS construction procedure, a number of decisions
are made using arbitrary, although reasonable, cutoff values. It
is recognized that these cutoffs may not be appropriate in certain
circumstances, and that information not contained in the occupational
survey data may also be relevant in making STS decisions. There-
fore, a manual override option is allowed at each decision point
concerning task selection and skill-knowledge coding. However,
reasons for manual override will be documented, and approval will
be obtained from appropriate authorities.

The first step involves selection of the tasks to appear on the
STS. Also, in this step, tasks will be matched with particular skill
levels in the AFS. STS task statements will be taken directly from
the occupational survey task list. The use of occupational survey
task statements has several advantages. First, a great deal of
labor can be saved, since a well written task inventory provides,
ready-made, a detailed, behaviorally-oriented breakdown of all job
activities in a particular career ladder. Secondly, use of occupa-
tional survey tasks on an STS eliminates the problem of relating '

Therefore, the mean vraining emphasis is low, and one standard ’
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occupational survey data, based on one job breakdown, to an STS,
which is usually based on a different breakdown. Finally, use of
occupational survey task statements on an STS eases the establish-
ment of the relationship between occupational survey data and
other training documents, such as course Plans of Instruction,
which are based on STSs. The rule followed for selection of tasks
is that any task with at least 10 percent members performing at
any skill level will appear on the STS and will be matched with
.that skill level. 1In addition, tasks will be matched with all
levels above such a skiil level (for example, the five skill level
will include all tasks matched with the three skill level, as well
as tasks not performed at the three skill level).

The second step involves selection of tasks fcr inclusion in
an ABR course. The field recommended training emphasis task factor
will be used to make these decisions. Any tasks whose field recom-
mended training emphasis exceeds a minimum cutoff value on the
training emphasis task factor will be that which is equivalent, in
the regression sense, to 30 percent members performing among first
assignment airmen.

The last step involves asgssignment of skill-knowledge codes to
the STS. Two different procedures will be tested for skill-know-
ledge code assignment. A separate STS will be constructed using
each of the two procedures, allowing a direct comparison of the
procedures. Examples of STSs constructed under these two proce-
dures are contained in figures 5-6.

(1) Under the first procedure, a skill-knowledge code will be
assigned to each task for each skill level with which the task is
associated. These skill-knowledge codes will be assigned through
currently followed procedures.

(2) The second -skill-knowledge code assignment procedure is
based on the "go-no gc¢" philosophy. Under this philosophy, an 0OJT
trainer signs off an S1S area when an airman reaches the "go" level
of performance in that area. No gradations of performance or know-
ledge are recognized in 0JT beyond the "go" and "no go" levels.
Herein, assignment of skill-knowledge codes to STS areas is assumed
unnecessary for 0JT purposes. However, skill-knowledge codes will
still be needed to reflect partial training on particular tasks
which may be given in an ABR course. Therefore, the foll: ving
skill-knowledge code assignment procedure will be used only to
assign codes for tasks included in an ABR course: Any task whose
field recommended training emphasis exceeds a value which is equi-
valent, in the regression sense, to 50 percent members performing
will be assigned the 2b code. All other tasks included in the
ABR course will be assigned the 1a code. As with all other auto-
mated decisions, those made in this step may be modified through
manual override.

Under the conventional skill-knowledge approach, the differ-
ence among the various skill levels are mainly a matter of degree--
of how well airmen can perform various tasks. Under the "go-no go"
approach to be tested, difflerences among skill levels are not a
matter of "how well"”, but a matter of what tasks are performed.

For example, a specialist-level airman can perform all tasks that
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an apprentice-level airman can perform, as well as some additional ‘
tasks.

An evaluation will be conducted of these experimental STS
construction procedures. The evaluation will involve comparisons
among three STSs: a "go-no go" experimental STS, an experimental
STS with conventional skill-knowledge coding, and the conventional
818, Fhe mest important criterion in the evaluation will be accep-
tability tn users. This criterion will be measured through surveys
of all classes of users--formal trainers, OJT trainers and super-
visors, career field functional managers, etc. Another criterion
will be the ease with which the proposed procedures can be followed.
This will be evaluated through surveys of personnel who are directly
involved with the construction of the experimental STSs.

These STS construction procedures are currently being applied
in three job specialties. We had hoped to be able to present some
results from the formal evaluations, but STS construction is not
yet complete in any of the specialties. However, in one of the
specialties, 911X0, Aerospace Physiology, one of the experimental
STSs is complete (with conventional skill-knowledge coding), and
the other is nearing completion. We are able to offer some obser-
vations from that experience. The actual selection of tasks was

. completed in less than a day by training personnel. The remainder
cf the procedure (assignment of skill-knowledge codes, grouping
tasks into subject areas, revising some tasks, etc.) was completed
with about 15 hours of labor. Course personnel are Vvery satisfied
with the results. Also, an Instructional Systems Design specialist
who serves as a consultant to the entire school in which the Aero-
space Physiology courses are located, reviewed the experimental STS
and indicated that he liked the STS. It seems fair to say, based on
this preliminary information, that formal training personnel like
the experimental ST3s, at least the conventionally skill-knowledge
coded STS. However, no information is yet available concerning how
other users, such as OJT trainers will like the experimental STS.

Summary
Two sets of procedures for using occupational survey data, in-

cludi data on the new field recommended training emphasis scale,
in training decision-making are currently being field-tested. Both
sets are designed to provide simple and efficient methods for trans-
lating occupational survey data into training content. The first
set of procedures have the limited goal of revising (or constructing)
an apprentice-level resident training course. The second set has
the more ambitious goal of determining all training requirements,
both resident and 0JT, in an entire career ladder. Results of the
planned formal evaluations are not yet available. However, both
sets of procedures are currently being applied in several job
specialties; the experience obtained to date suggests that both

sets of procedures will be useful.
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FIELD RECOMMENPED  TRAINING EMPHASIS  SCALE

CHECK EACH TASK FOR WHICH YOU RECOMMEND FORMAL TRAINING FOR FIRST-
TERM AIRMEN,

RATE ONLY THE TASKS YOU CHECKED TO INDICATE HOW MUCH FORMAL TRAINING
EMPHASIS YOU RECOMMEND FOR FIRST-TERM AIRMEN.

1  EXTREMELY LITTLE

2

5 AVERAGE

- Ay
- ("3
3

9 EXTREMELY HEAVY




F 103
F 104
F 101

H 193
H 236
E 8/

A2
D 66
B 25

COI'RSE REVISION PROJECT
COMPUTER PRINTOUT

SERVE AS INSIDE OBSERVER ON TRAINING CHAMBER FLIGHTS
SERVE AS LOCK OPERATOR ON TRAINING CHAMBER FLIGHTS
SERVE AS CHAMBER OPERATOR ON TRAINING CHAMBER FLIGHTS

PERFORM STRUCTURE TESTS OF PRESSURE SUIT GLOVES
SUIT UP CREW MEMBERS WITH PRESSURE SUITS
PROOFREAD CORRESPONDENCE, REPORTS OR FORMS

AcT AS TRAINING PROGRAM ADVISOR AT STAFF LEVEL
NEVELOP RESIDENT COURSE CURRICULA MATERIALS
CONDUCT STAFE MEETINGS

SEQUENCE

N NS = NUMBER

144
145
146

342
343
Sl

EMPHASIS

7,99
/.79
/.74

2,62
2,59
2,51

.10
l].O

DIFFICULT

5,89
4,54
5,97

4,77
4,39
4,01

ar
1]

-

<

o MEMBERS
PERFORMING

o
(@]
o

3.8
93,8

5.1
4.6
23,1

10,8
5.1
5.1

a
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STS Y08)»?

P ROFICIENCY LEVEL, PROGRESS

2 3 SKILL LEVEL 3, S SKILL LEVEL 4 7 sKiLL LEVEL
TASKS, KNOWLEDGE A 8 c Al B c A B y
AND STUDY REFERENCES Oate | Date Compid Oste | Oate Compid Oms | Oate Co
AFSC | 037 | & Tranee's |aFsc| os7 | & Traimes’s AFSC | 5ix | & Teamee's
/Cen | giaries| Supervisor's Started | Supervisor's | /C [ g igql  Suoervisor's
imitials Initials fnstiots
20. ANIMAL SERVICE AND ZOONOTIC DISEASE CONTROL
SR: AFMs 125-5 (chap 4, vol 1), 160-12, 160-37, 160-4B; AFRs 125-9, 161-9%, 163-4, 163~-1}, 168110;
AFP 163~1-3, 163-10 (sec A § B); Catcott, E| J. Ahimal |Hospital fechhology], Americag Verefinary
Publications (AVP), 1971; Benbrook, E. A., $nd M.|W. Sloss, Vetetinaty Climical Par8sitolegy,
Iowa State University Press, 3rd ed, 1961
a. Principles of animal care, management, A B c
wedicine and surgery
b. Principles of identification and control of | A B c
zoonotic and other diseases of animals (in-
cluding controlling entry of foreign animal
diseases into the US)
c. Assist in the zoonoses control program la/a 3c “
d. Assist in the management, veterinary care, la/a 3c 4c
treatment and necropsy of government owned
animals
e. Prepare reports and maintain records pertain
ing to veterimary care of:
(1) Privately owned animals la 3b 4c
(2) Government owned animals la 3b 4c
f. Perform laboratory and/or clinical proce- 2b 3c 4c
dures related to control of animal and
zoonotic diseases o
g. Procedures for evaluation and decorntaminatiog - c c =
of military working dugs exposed to nuclear, g
biological or chemical agents a
12
21. ANIMAL TECHNICIAN SPECIALTY (For personnel %
assigned duties as an Animal Technician, SEI 491 2|
exclude from consideration in development of <
SKT and CDC) =)
=
a. Occupational health and safety
SR: AFP 161-25; AFRs 92-1, 127-101, 127-4, 27-6,(127-12, 160-56{ (chap 7)| 160-57, 360-131
161-6, 161-8, 161-18, 161-24
(1) Injury and zoonotic disease hazards in | - [ D
the research animal colony
(2) Apply appropriate occupational safety - 3b 4e
practices
b. Medical terminology
SR: AFR 160-56 (chap 2); American Associatiqn for |Laborptory Anigal Yciencg Pub 67-3,
Manual for Laboratory Animal Technicjang, 19671 (herpeafter liqted [as AALAS Pub 63-3);
Purina Manval; Worden, A. N. and Lane Pqctter, |W. eds: The UHAW Handbopk on the [Care dnd
Management of Lab Animals, 4th ed., The [Univegsities Federatfon flor Anfmal Helfﬂre, 1972
(hereafter listed as the UFAW Handbook)
(1) Medical terminology relating to anatomy| - B c
and physiology
(2) Disease - B c
(3) Surgery - B c
(4) Axenic animals - B c
9 Attachment 1
(8]
4
<ol )
/
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Aruitoxt provided by Eic:

CUALITATIVE RZGUIRELENTS
578 306X0

PROFICIENCY CODE KEY

3‘;?_';1% DEFINITION: The Individuol
) Con do simple ports of the 103k, Needs to be 10ld or shown how 10 d» most of the 1ush.
w (EXTREMELY LIMITED)
Y
< j 2 Con oo most ports of the tosk. Neods help only on hordest ports Moy not mees iocol cemonds tnr
c 2 o speed or occurocy. (PARTIALLY PROFICIENT)
«
(o]
Lol 3 3 Con do oll ports of the tosk. Needs only a spot check of completed work. Meets minimum loco!
5 Gemonds 1or speed ond occurocy. (COMPETENT)
[ o
4 Con do the complete 103k quickly ond occurarely, Con tell or show others how 10 do the 103k
(HIGHLY PROFICIENT)
° Con nome ports, tools, ond simple focts obout the rosk. (NOMENCLATURE)
w
s g j b Con determine step by step procedures for doing the tosk. (PROCEDURES)
w W
<>
:- g 3 c Con exploin why ond when the tosk must be done ond why eoch s1ep .s needed.
i3 {OPERATING PRINCIPLES)
d Con predict, vdentily, ond rescive problems obout the tosh. (COMPLETE THEORY)
A Con identily bosic focts ond terms ohout the subject, (FACTS)
w
b 0w
r VO J 8 Con exploin relotionshep of bosic focts ond stote genercl principles obout the subject. (PRINCIPLES)
LT
< x w
2 g - c Con onolyze facts ond principles ond drow conclusions obout the subject. (ANALYSIS)
DX
D Con evoluote conditrons ond moke Proper decisions obou* the subject. (EVALUATION)
- EXPLANATIONS -
° A tosk knowledge scole volus moy be used olone or with o tosk performonce scole volue 10 def-ne o level of knowledge
for o specific task. (Exomples: b and 1b}
*® A subject knowledge scoie volue 13 used olone 1o define o level of knowledge for o subject no! directly relored 1o ony
specific tosk, or for o subject common 10 severo! 1osks.
= This mork is used olone 1ns1e3d of o scole volue to show tho! no proficlency troining s provided in the course, or thot
no proliciency is required ot thes skill level,
X  Thes mork 18 used olone in course colum. s 1o show thot wainip ia not given due 5o limrtotions in rescurces.
2 Attachment 1
) o
';).‘;, ‘,
.
&

PREVIOUS EOITION IS OBSOLETE. REPLACE:
ATC FORM 2YA, JAN 75 WHICH 1S OBSOLETE.
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h. Teach post-flight chamber flight procedures 2b/la§ 3c '
2b/laf 3¢ | 3¢

e

i. Teach procedures during chamber flights
11. HYPOBARIC CHAMBER.MAINTENANCE AND INSPECTION

SR: T.Os. 43D8-3-1-101, 43D8-3-2-6

a. Perform daily inspections of low pressure chambers 2b 3c | 3c

b. FPerform periodic inspectioms of low pressure chambers 2b 3c | 3¢

c. Perform special inspections of low pressure chambers 2b 3c 3c

d. Recharge batteries for emergency intercom systems 2b/~ | 3c 3c
e. Remove or replace flourescent tubes inside low

pressure chambers 2b/- | 3¢ | 3c

f. Remove or replace operator panel instruments 2b/- | 3¢ 3c

g. Remove or replace oxygen equipment items on low

pressure chambers 2b/- | 3c | 3c

h. Add oil to vacuum pumps 2b/- | 3¢ | 3c
SR: T.Os. 34Y5-3-29-4; 34Y5-3-35-1 ‘
i. Solder breaks in intercom wiring 2b/- | 3¢} 3¢

j. Prepare or maintain records on status OTr inspections

of equipment 2b 3¢ | 3c

SR: T.Os. 00-20-5, 00-20-7

A1)

12. LIFE SUPPORT EQUIPMENT FUNCTIONS

SR: AFP 160-5 (chap 13 and 14)

a. Fit oxygen masks 3¢/2b] 3c | 3¢

SR: T.0. 15X-4-4-12

b. Fit parachutes 2b/1aj 2b§ 2b

SR:* T.Os. 14D1-1-1, 14D1-2-1 ) 1

FORM 362A PREvIOUS EDITIONS OBSOLETE ST§ TYPING GUIDE (Working Copy')

APR 69
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TASKS, KNOWLEDGES AND STUDY REFERENCES Ar:é;c.. :'E;c o '.:/cu
I 2. 3. i
h. Teachpost-flight chamber flight procedures X/1la % X
i. Teach procedures during chamber flights X/2b | X %
11. HYPOBARIC CHM(BER.MAINTENANCE AND INSPECTION
SR: T.Os. 43D8-3-1-101, 43D8~3-2-6
a. Perf;m daily inspections of low pressure chambers X/2b} X X
b. Perform periodic inspéctions of low pressure chambers X/1a X X
c. Perform special inspections of low pressure chambers _ X/- X X
d. Recharge batteries for emergency intercom Systems _X/Zb X X
e. Remove or réplace flourescent tubes inside low
pressure chambers ) ' X
f. Remove or repiace opefator panel instruments X
| g. Remove or replace. 6xygen equipment items on low X
. pressure chambers ‘
h. Add oil to vacuum pumps X
SR: T.0s. 34Y5-3-29-4; 34Y5-3-35-1
i. Solder breaks in intercom wiring X
j; Prepare or maintain records on Status or inspections
of equipment X/2b X X
SR: T.Os. 00-20-5, 00-20-7
12. LIFE SUPPORT EQUIPMENT FUNCTIONS -
SR: AFP 160-5 (chap 13 and 14)
a. Fit oxygen masks X
SR: T.O. 15X-4-4-12
b. Fit parachutes X/~ X X
SR: T.Os. 14D1-1-1, 14D1-2-1
@

“w

FORM 362A PREVIOUS ED!ITIONS OBSOLETE STS. TY?”\.G GUIDE (Y\'Ofk;ng COP):)

APR &9

ERIC
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THE STABILITY OVER TIME OF AIR FORCE ENLISTED CAREER
LADDERS AS OBSERVED IN OCCUPATIONAL SURVEY REPORTS

Walter E. Driskill, Ph.D.
and
Frederick B. Bower, Jr., Capt, USAF

USAF Occupational Measurement Center
Occupational Survey Branch
Lackland AFB TX, 78236

A basic assumption behind the Air Force occupational survey has
been that advances in technology and improvement in management
procedures and techniques create over time, changes in the type of job
performed within a giver occupational specialty. Through the
occupational survey, these changes could be identified and the
appropriate updating of classification documents and training programs
would then be made so that individuals in that occupation are trained
and utilized in the most efficient manner. Research seems to indicate
that the program has heen pointed toward the identification of change in
Air Force jobs since its early development days.

One objective of the Air Force program as described by Morsh (1964)
is the identification of job changes and the determination of training
needs. He determined this during reliability studies of the job
inventory methods of occupational survey, although as Prien and Ronan
(1971) point out, the logical research exter-ions are not reported.
This was also the premise of Christal (1969) in his reliability studies
of the job inventory. Both assumed that since reliability varies
depending on the time interval between ratings, changes in the job
survey would be noted over time. However, this early emphasis on
identifying change in order to show the reliability of the survey
instrument may have led those within the program away from identifying
job stability. As pointed out by Driskill, Keeth, and Mitchell (1978),
The USAF Occupational Measurement Center has now been in existence long
enough to have resurveyed many enlisted career ladders for the second
and sometimes third time. As such, our perceptions of how to approach
the analysis of occupational survey data is changing. Like Morsh and
Christal, we see the change in the areas of time requirements and task
occurance, but we are also seeing stability in the job structure of many
career ladders as evidenced in the recent surveys. Of the 76
occupational survey of enlisted career ladders surveyed between 1
January 1977 and 30 June 1978, 71 of the ladders were being resurveyed
and 59 of these were found to have remained essentailly stable over the
time since the previous survey. Seven career ladders were identified as
having changed to some degree but none had changed to any great extent.
No determination of stability or change could be made for the remaining
five because either radical differences between formats of the survey
instruments or different.approaches to the job analysis by the survey
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analysts made comparisons too difficult. It should be pointed out that
this comparison between surveys is now made as a routine part of every
survey analysis. The determination of career ladder stability is made
by the survey analyst based on the data collected. Nineteen analysts

working independently of one another determined the stability of these
59 career ladders as a part of their normal job and not as any sort of
special project or study.

To illustrate just how stable career ladders can appear, two such
specialties will be used to display the various comparisons that can be
made to determine stability over time Detween surveys. These career
ladders were chosen for ease of data display and because the jobs per-
formed in the specialties are readily understood both inside and outside
the military community. The two career specialties chosen as examples
are Dental Laboratory Personnel and Air Force Recruiters. Dental
Laboratory Personnel are responsible for the fabrication and repair of
dental prostheses such as complete dentures, partial dentures, bridges,
and crowns. Air Force Recruiters are responsible for contacting,
interviewing, and smoothly processing prospective applicants for active

duty Air Force service.

The firsi comparison that can be made between surveys is that of
career ladder structure. This is the job structure of the career
specialty determined on the basis of what people are actually doing in
the field. The job groups are determined throught computer analysis
using the Comprehensive Occupational Data Analysis Programs (CODAP) .
The CODAP groups jobs according to similarity of respondents' responses
to the job tasks performed and the amount of time spent performing those
tasks. Table 1 depicts the comparison of the Dental Laboratory career
ladder structure between the April 1974 survey and the Jun 1978 survey.
Every job identified in the first survey can also be found in the career
ladder structure in the current survey. The differences in groupings
are merely a function of each survey analyst's preference in choice of
reporting points. Some analysts prefer to report small ipndividual job
groups while others prefer to report larger job clusters.

Another point to be brought out on this slide is the decrease from
the previous study in the number of personnel fabricating removable
partial dentures and the increase in the current study of personnel
fabricating crowns, bridges and porcelain products. As dental

‘technology has improved the quality and appearance of prosthetic

implants, demand for these products has increased while the use of
removable partial dentures has decreased. However, some patients will
always require removable partial dentures for one reason or another, so
the job of their fabrication will not go away. Therefore, the job
structure within the Dental Laboratory career ladder remains stable even
though the number of personnel working in particular jobs has changed.

Table 2 shows the comparison of the career ladder structure between
surveys of recruiter personnel. The job ladder here is remarkably
similar considering the extensive revision and reorganization of the
survey instrument used to collect the data for the current study. The
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improvements in the job inventory resulted in the identification of the
Production Management and Classification Interviewer jobs. However,
recruiter personnel revealed these jobs had existed at the time of the
first survey, but tasks had not been included in that job ° ventory to
capture them. This further tended to verify the stability, of this
specialty.

Another comparisor. made to determine career ladder stability is
that of the percent time spent performing various duties of the job.
Since none of the duty titles changed between development of the job
inventories used to survey Dental Laboratory personnel, Table 3
provides a good example of this comparison. The differences in time
spent fabricating and repairing removable partial dentures and
fabricating procelain products was explained previously. The 1-24 month
active federal military service group was chosen to further illustrate
stability of the initial job assignment in this career ladder in that
there is no carry-over of personnel from the previous survey to the

current survey.

A comparison of the percent of members performing tasks between
surveys is also used to determine stability of jobs over time. Table 4
shows this comparison of tasks for Dental Laboratory personnel with 1-24
months active federal military service. Again, despite the completely
different makeup of each sample group, the percent of members performing
each task is comparable.

Aiso shown on Table 4 is a comparison of the difficulty of each
task between surveys. Task difficulty is determined by asking
experienced personnel in the job specialty to rate each task in the
survey instrument on the basis of how long it takes to learn to do the
task. A nine point scale is used with "one" being a very small amount
of time needed to learn the task to '"'nine" being a very large amount of
time to learn the task. The ratings are then computer adjusted so that
tasks of average difficulty have ratings of 5.00. Task difficulty
ratings are accomplished for each survey and the sample chosen to
perform the ratings is selected at random. Therefore, the high degree
of similarity in task difficulty ratings is evidence that the
perceptions of the difficulty of jobs within this particular career
ladder have not altered over time.

Prior to 1974, task difficulty ratings were not adjusted. Rather
the raw average scores were utilized. As Table 5 illustrates, even when
comparing raw scores to adjusted scores, the order of task difficulty
remains relatively the same.

The final comparison made for career ladder stability is that of
job skill level. Table 6 depicts a different specialty than the
previous examples but one chosen because it spans nearly 10 years
between the first and the current surveys. As illustrated, 5-skill
level Inventory Management Specialists have remained relatively constant
in the percent of members performing the various tasks relative to their
jobs. Only in the areas of operating data processing equipment has



there been a steady rise in the number of personnel performing those
tasks. As the Air Force supply function became more automated such an
occurance was naturally expected.

As shown, the determination that a career ladder is stable is more
than just identifying like job groups. It is an in-depth comparison
between surveys of not only the career ladder structure but a comparison
by skill level and time in service groups plus task difficulty as well.

The implications of identifying so many stable career ladders are
varied and complicated. Certainly classification and training personnel
will be better able tosmanage their resources and training programs with
this knowledge. However, these managers must not let themselves neglect
stable career ladders. Even in the most stable of careci areas, as
technology improves and the Air Force acquires new and more
sophisticated weapon systems and equipment, utilization patterns and
training needs will change. Certainly stable career ladders need not be
surveyed as frequently as they may have been in the past. However, we
must remain responsive to changes in the field and always be prepared to
provide timely data on any career ladder if the requirement arises.
Certainly the verification of career ladder stability will allow survey
analysts the time to broaden their horizons and explore the
possibilities of other uses and applications of the survey data.
However, analysts must never lose sight of the fact that the foundation
of an occupation is the job structure, and that job structure has to be
identified in order to properly interpret any of the other factors
relating to the personnel performing in that career specialty. While
the concept of career fields is utilized primarily by the military, as
McCormick (1976) points out there are many civilian areas that could
also be viewed as career fields. As such, job stability is very likely
within the civilian community as well. Like military managers, civilian
personnel utilizing occupational survey data must guard against
identifying a stable job area and then failing to continue to monitor it
for change in the future.

The apparent stability of the majority of jobs in the Air Force
enlisted career structure has only recently been identified. There is
much to do in this area before such data can be fully emploited. For
example, job stability must be defined and objective criteria
established so that stability may be determined. Even now though, the
concept of stability within Air Force career ladders is impacting on the
Occupational Survey Program and on the use of occupational data in
classification training construction of career development courses,
testing, and other USAF personnel programs.
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AIR FORCE SPECIALTIES IDENTIFIED AS STABLE THROUGH OCCUPATIONAL SURVEYS
' CONDUCTED JANUARY 1977 THROUGH JUNE 1978

AIR FORCE : CURRENT  PREVIOUS
SPECIALTY CODE CAREER LADDER TITLE SURVEY SURVEY
114X0 AIRCRAFT LOADMASTER JUN 77 SEP 71
242X0 DISASTER PREPAREDNESS JUN 77 MAR 73
291X0 TELECOMMUNICATIONS OPERATIONS FEB 77 OCT 70
303X3 AUTOMATIC TRACKING RADAR NOV 77 JUN 73
305X4 ELECTRONIC COMPUTER SYSTEMS DEC 77 DEC 72
306X2 TELECOMMUNICATIONS SYSTEMS/EQUIPMENT
MAINTENANCE FEB 78 JUN 73
316X0F MISSILE SYSTEMS ANALYSIS (TITAN II) NOV 77 OCT 73
316X1F MISSILE SYSTEMS MAINTENANCE (TITAN II) NOV 77 OCT 73
316XCG MISSILE SYSTEMS ANALYSIS (WS-133AM/CDB) JUN 78 OCT 73
321X2 WEAPON CONTROL SYSTEMS (F-5E) DEC 77 JAN 73
321X2A (F-106, ASQ-25 SYSTEMS) DEC 77 JAN 73
321X2C (F-106, ASQ-25 SUBSYSTEMS) DEC 77 JAN 73
321X2N (F-105D/F) : DEC 77 JAN 73
321X2P (F-4C/D DEC 77 JAN 73
321X2Q (F-4E) DEC 77 JAN 73
321X2S (A-7D) DEC 77 JAN 73
325X0 AUTOMATIC FLIGHT CONTROL SYSTEMS ocT 77 MAR 72
328X4 AVIONIC INERTIAL AND RADAR NAVIGATION
SYSTEMS APR 78 APR 71
362X1 TELEPHONE SWITCH EQUIPMENT, ELECTRO/
MECHANICAL MAR 78 FEB 72
423X2 AIRCREW EGRESS SYSTEMS JAN 78 FEB 73
423X5 AEROSPACE GROUND EQUIPMENT REPAIRMAN JUL 77 APR 71
431X1 TACTICAL AIRCRAFT MAINTENANCE
431X1A (A-7) JUN 77 FEB 69
431X1C (F/RF-4) JUN 77 FEB 69
443X0G MINUTEMAN MISSILE MECHANIC JUL 77 SEP 71
472X0 BASE VEHICLE EQUIPMENT MECHANIC JUN 78 JUN 72
472X1 SPECIAL PURPOSE, VEHICLE MECHANIC
472X1A (FIRE TRUCKS) JUN 78 JUN 72
472X1B (REFUELING VEHICLE) JUN 78 JUN 72
472X1C (MATERIALS HANDLING EQUIPMENT) JUN 78 JUN 72
472X1D (TOWING AND SERVICING VEHICLES JUN 78 JUN 72
472X2 GENERAL PURPOSE VEHICLE MECHANIC JUN 78 JUN 72
473X3 VEHICLE BODY MECHANIC JUN 78 JUN 72
511X0 COMPUTER OPERATIONS
511X0A (BURROUGHS SYSTEMS) MAR 77 MAR 73
511X0B (HONEYWELL SYSTEMS) MAR 77 MAR 73
511X0C (IBM SYSTEMS) MAR 77 MAR 73
511X1 COMPUTER PROGRAMING
511X1A (BURROUGHS SYSTEMS) MAR 77 MAR 73
511X1B (HONEYWELL SYSTEMS) MAR 77 MAR 73
511X1C (IBM SYSTEMS) MAR 77 MAR 73
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AIR FORCE SPECIALTIES IDENTIFIED AS STABLE THROUGH OCCUPATIONAL SURVEYS ‘
CONDUCTED JANUARY 1977 THROUGH JUNE 1978

(CONTINUED)
AIR FORCE CURRENT PREVIOUS
SPECIALTY CODE CAREER LADDER TITLE SURVEY SURVEY
511X2 COMPUTER SYSTEM ANALYSIS AND DESIGN MAR 77 MAR 73
542X0 ELECTRICIAN OoCT 77 MAR 73
542X0F (TITAN II) OoCT 77 MAR 73
542X1 ELECTRICAL POWER LINE MAY 77 JUN 72
542X2 ELECTRICAL POWER PRODUCTION JUN 78 AUG 73
544X0 CRYOGENIC FLUIDS PRODUCTION JUN 78 DEC 73
545X0 REFRIGERATION AND AIR CONDITIONING SEP 77 MAR 71
547X0 HEATING SYSTEMS SEP 77 MAR 71
554X0 REAL ESTATE-COST MANAGEMENT ANALYSIS JUN 78 MAY 74
571X0 FIRE PROTECTION APR 78 MAR 72
601X4 PACKAGING MAY 78 OCT 73
602X0 PASSENGER AND HOUSEHOLD GOODS MAY 78 OCT 73
602X1 FREIGHT TRAFFIC MAY 78 OCT 73
622X1 DIET THERAPY MAR 78 OCT 73
701X0 CHAPEL MANAGEMENT MAY 78 DEC 73
901X0 AEROMEDICAL MAR 77 NOV 71
982X0 DENTAL LABORATORY JUN 78 APR 74
99500 RECRUITER MAY 78 MAR 73
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TABLE 1

COMPARISON UF CARFER LADDER STRUCTURE BETWEEN SURVEYS OF
AFS 362X0 DENTAL LABORATORY PERSONNEL
(2R 74 SURVEY (=501 | -
COMPLETE DENTURE CLUSTER (4=191)—u
wORKING SUPERVISION CLUSTER (W=103)—

LATHUDONTIC JOB TYPE (N=8) ORTHgl))ONTIC APPLIANCE SPECIALISTS
(N=

. CROWH AND BRIDGE FABRICATORS (i=97)
ROWN AWD BRIDGE CLUSTER (Git=56)—=—"____
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TABLE 3
. Z0YPARISOM OF PERCEAT »# TiME SPENT PERFORMI«S DUTIES BETWEEW SURVEYS .F

AFS 6240 DENTAL LABORATORY PERSONNEL
(1-24 “CaTaS ACTIVE FEDERAL MILITARY SERVICE)

APR 74 i 78

DRGAWIZING AND PLANNING 1 1
CIR2CT1AG AND IMPLEMEATING 2
[ASFZCTING AND EVALUATING 1
TRAL .G ; 1 1
FZRFUAMING ADMIWISTRATIVE Adu SUPPLY TASKS 2 i
PERFORAING GENERAL LABORATORY TASKS | 48 55
FASRICATING AND REPAIRING COMPLETE DENTURES 13 +J
FAsXICATING AND REPAIRING RcHCVASLE PARTIAL UENTURES 16 23
FASRiCATING CROWNS INLAYS AwD FIXED PARTIAL DENTURcS 9 il
FASA.CATING PORCELAIW PROBUCTS 1 7
FA23.2ATING AND REPAIRING ORTrJdJONTIC APPLIANCES 5 5
FA==iCATING SPECIAL PROSTHESES 1 *

® o :CATES LESS THAW 1 Pualo.t
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TABLE ©

CUMPARISOw OF PERCENT OF MEMBERS PERFORMING TASKS BETWEEN SURVEYS GF
5-SKILL LEVEL INVENTORY MANAGEMENT PERSONNEL

DEC 68  OCT 72 JUL 78

TASKS SURVEY ~ SURVEY  SURVEY
“AINTAIN SUSPEWSE FILES 12 18 45
CGUNT PROPERTY 26 20 18
PREPARE ISSUE DOCUNENTS 26 19 19
COYPARE PHYSICAL COUNTS OF PROPERTY WITH STOCK |

RECORD BALANCES 18 16 16
PLACE LOCATION SYMBOLS ON STORAGE FACILITIES i1 4 5
PREPARE TURN-IN DOCUHENTS 10 11 18
:STABLISH BENCH STOCKS 9 6 il

JPERATE REMOTE KEYBOARD UNITS 15 25 39
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The Collection and Prediction of
Training Emphasis Ratings for Curriculum Development

by

Hendrick W. Ruck
Nancy A. Thompson
David C. Thomson

Air Force Human Resources Laboratory
Brooks AFB, Texas

The opinions and conclusions expressed in this paper
are those of the authors and are not necessarily
those of the United States Air Force.

One of the most difficult questions that arises in occupational
curriculum design is, "What should the training content be?" This
question, in the business of Air Force vocational training, could be
further reduced to the fundamental questions of "Which occupational
tasks should be included in the curriculum?" and "How do those tasks
translate into specific skills and knowledge?" The purpose of this
paper is to address the first of the fundamental questions; i.e., the
selection of tasks for training.

The Air Force Human Resources Laboratory has been conducting
extensive research in the training requirements area. The initial con-
cepts and theory guiding the research were first proposed by Christal
(1970), who suggested that boards of expert judges could be used to
study information about tasks that are hypothesized to be related to
the training decision. The experts could then evaluate those tasks in
terms of the appropriateness for inclusion in curricula. He further
suggested that the mathematical technique of policy capturing be
applied to the judges' decisions sc that the policy of the judges could
be applied to additional tasks. This approach would reduce the necessity
of expert judgment in task selection for each task and would assure
more consistent decisions since the mathematical model of the experts'
decisions could be used instead of additional judgments by the experts.

These initial suggestions have been studied in a stream of research
on task training factors. Mial and Christal (1974) developed a number
of task training factors and were able to predict judges' mean rank
ordering of tasks for priority in training using a four-factor regression
equation (R=.88; P<.001). Their research was conducted using the
Medical Service specialty. Mead (1975) has presented additional evi-
dence as to the utility of the policy-capturing approach. He performed
a similar study to that of Mial and Christal using a different specialty
(Law Enforcement) and met with similar success in predicting training
priorities. Mead successfully used both mean rankings of training
priority and mean ratings of training priority in his research. These
studies suggested that a promising 1ink between Instructional System
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Development (ISD) theory, occupational survey data, and curriculum
design could be further developed.

Stacy, Thompson, and Thomson (1977) presented a paper last year at
the Military Testing Association Conference outlining preliminary
results of task factor data collection, training emphasis prediction,
and task-anchored scaling. Stacy found that the task training factors
could be collected reliably using standard occupational survey techniques.
He also reported success in using the policy-capturing approach for a
number of specialties. The present paper will discuss the results of
policy-capturing research on 13 Air Force specialties, the similarities
and differences in policies for different specialties, and the implica-
tions of the research for Instructional System Development (ISD). A
separate paper is being presented at this conference by Squadron Leader
David C. Thomson (Thomson and Goody, 1978) documenting the results of
the task anchored scaling research.

Method

Research conducted prior to Stacy, et al (1977) focused on two
specialties. This study was designed to test the generalizability of
earlier findings. Therefore, 13 of the 14 specialties studied by
Stacy, et al, were selected for this study (Table 1). The specialties
were selected so that occupational survey data and job inventories were
current, initial skill courses were mandatory for entry into the special-
ties, and all four aptitude areas used in Air Force job placement
(Mechanical, Electrical, General, and Administrative) were represented.
" As a result of the operational occupational surveys conducted by the AF
Occupational Measurement Center, data were available on percent members
performing each task, an index of percent time spent on each task, the
learning difficulty of each task, and the average grade of members
performing each task. Additional data that were collected for the
study included: (a) field recommended training emphasis for each task,
(b) present school emphasis for each task, {c) probable consequences of
inadequate performance for each {33k, and {d) delay tolerance for each
task. The learning difficulty task factor used in this study was
collected using a nine-point relative scale. However, the other two
factors (consequences of inadequate performznce, task delay tolerance)
were collected using nine-point scales (Stacy, Thompson & Thomson;
1977) that were verbally anchored and did not require relative task
comparisons. These factors have been described previously (Stacy, et
al, 1977); however, the training emphasis scale will be described again
in this paper because of its importance.

The field recommended training emphasis scale was developed as the
criterion. It was expected to yield equiveien: information to the mean
rank orderings of training priority as used %:v Mial and Christal (1974),
since Mead (1975) demonstrated the equivalency between rankings and
ratings or training priority. The field recommended training emphasis
scale i a nine-point scaie ranging from "Extremely Little" to "Extremely
Heavy." Senior NCOs serving in operational units in each specialty are




Table 1
AFSC Aptitude Areas and Raters

Number of Respondents/Raters

Aptitude  Members Training

AFSC Title - Area Total  Emphasis Consequences Delay  Difficulty

29353 Radio Operator A 1468 224 ) 50 18

30400 Radio Relay Equipment E 1573 215 3 50 89

30458 Ground Radio E 231 33 6l 58 122
Communication Equipment

328X3  Electronic Warfare E 1203 306 46 4 43

47202 General Purpose Vehicle i 3338 9 3 3 127
Mechanic

55265 Plumbing Specialist i 964 143 82 62 116
65150  Procurement Specialist A 979 320 bl 63 101
6721 General Accounting A 596 85 b b5 86
672X Disbursement Accounting A 1352 149 65 65 86
Specialist
90250 Medical Services 6 2198 380 93 % b8
906K0  Medical Administration 6 2356 300 105 104 18
6
6

vtz

911K0  Physiological Training 408 19 30 30 86
981K0  Dental Specialist 1856 8 65 4] 45

Total | 20662 4220 096 1008 1480

(3 1,
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asked to (a) check each task for which formal training (school or on-
the-job training (0JT)) is recommended for first-term airmen, and (b)
rute each of the tasks that were checked using the nine-point scale.
The training emphasis scale is normally treated in data reduction and
aralysis as a 10-point scale since the abserce of a check mark is
treated as zero. This differs from other ISD task factors used in the
Air Force occupational survey program since every task is normally
considered to possess some amount of each ISD factor. That is, for
example, no task would be expected to have zero learning difficulty.
Similarly, no task would have zero consequences of inadequate performance
or delay tolerance. Tasks could, however, have zero field recommended
training emphasis.

The field recommendad training esmphasis scale has been intensively
researched. It has been collected in the research mode for 19 special-
ties and in the operational mode for an additional 21 specialties.
Table 2 Tists the AF specialties and associated interrater agreement
data for the field recommended training emphasis data collected to
date. The median interrater agreement coefficient is .95. Analyses of
rater agreement data suggest that a minimum of 40 raters should be used
to provide reliable results for the recommended training emphasis
scale.

The validation of field recommended training emphasis was performed
using policy capturing (Christal, 1968). Policy capturing requires
that a multiple regressicn model be developed in an attempt to “capture"
the policy of the judges in their ratings or rankings. Basically, it
is the development of explanatory and predictive regressior models.
The policy mode! that was developed to predict field rec:mmended train-
ing emphasis included three task factors and three related job factors,
together with squares of the factors. The task factors in the model
were learning difficulty, probable consequences of inadequate performance,
and task delay tolerance. The job-related factors were percent members
perfurming in the first assigrment, an index of percent time spent by
members in their first assignment, and the average weighted grade of
members performing. Since each factor was squared to address expected
curvilinear relationships, a twelve variable regression equation was
generated for each Air Force specialty.

The ISD literature has cften been interpreted as suggesting that
there is one correct way to combine task and job factor information in
order to derive training requirements. This hypothesis was tested by
analyzing the regression equations (Ward, 1963; Gott, 1378) for each
specialty to determine whether, in fact, different policies as expressed
in the policy equation exist across specialties, or, as one might
expect, there is one universal eouation (or combination rule). The
analyses required to test the nypothesis can be conducted using a hier-
archical grouping algorithm which tests similar regression equations

for homogeneity of weights. 1—7—3



Table 2
Descriptive Statistics of Training Emphacis Ratings

Avg
AFSC Title Mean sD Rk
111X0 Defensive Aerial Gunner 3.49 1.94 .94
293X3 Ground Radio Operator 2.26 1.44 .92
303XX Aircraft Control and Warning Radar 3.08 1.76 .96
304X0 Radio Relay Equipment 2.38 1.50 .94
304X4 Ground Radio Communication Equipment 1.82 1.15 .90
307X0 Telecommunication Systems Control 2.87 2.11 .96
321XX -Defensive Fire Control Systems 2.48 2.09 .97
328X3 Electronic Warfare Systems 1.02 1.25 .94
341XX Training evices 1.38 1.15 .89
361X0 Outside Wire and Antenna Maintenance 3.53 1.67 .94
423X1 Aircraft Environmental Systems 2.63 1.34 .91
423X4 Aircraft Pneudraulic Systems 2.89 .55 .93
427X2 Nondestructiorn Inspection 3.89 2.29 .98
427X5 Airframe Repair 3.48 2.16 .97
443X0 Missile Maintenance (LGM 25-Titan) 3.91 2.30 .97
462X0 Aircraft Armament Systems 2.72 1.81 .96
463X0 Nuclear Weapons 2.05 2.29 .90
472X2 General Purpose Vehicle Maintenance 2.39 2.30 .98
472XX Vehicle Maintenance 3.42 1.75 .95
542X2 Electronic Power Production 3.85 1.54 .93
552X5 Plumbing 3.32 1.62 .95
555X0 Programs and Work Control 2.61 1.48 .92
571X0 Fire Protection 3.55 1.87 .95
601X4 . Packaging 1.42 1.72 .97
602XX Passenger and Freight 2.75 1.58 .92
622X1 Diet Therapy €y 3.68 1.82 .95
631X0 Fuel IR 3.22 1.92 .95
645X0 Inventory Management 1.77 1.55 .92
645X1 Materiel 1.27 1.37 .92




Table 2 (Continued)
Descriptive Statistics of Training Emphasis Ratings

Avg '
AFSC Title Mean SD_ Ryk>
645X2 Supply 1.31 2.25 .99
651X0 Procurement 2.85 1.63 .94
672X1 Generai Accounting 1.29 1.41 .95
672X2 Disbursement Accounting 1.21 1.37 .95
902X0 Medical Service 3.44 1.72 .93
904X0 Medical Laboratory 2.91 1.83 .95
906X0 Medical Administrative 1.71 1.19 .91
907X0 Environmental Health 3.25 1.82 .95
911X0 Aerospace Physiology 2.59 2.00 .96
981X0 Dental 2.33 2.06 .97
982X0 Dental Laboratory 2.84 2.02 .97

*Rater agreement indices for a sample of 40 raters as estimated by the Spearman Brown formula.
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Analysis of Policy Equations

The resuits of the grouping analysis of the 13 policy equations
are highlighted in Table 3. Hotice that, if the regression equation
derived for each of the 13 specialties was used to predict for that
specialty, the overall predictive efficiency would be quite high (.86).
On the other hand, predictive efficiency using a single averaged equation
for each of the specialties would result in unacceptably low predictive
efficiency of .56. As a result of the analysis, a compromise solution
appears to be one which uses one equation (Policy A) for eight special-
ties, and a second equation (Policy B) for the remaining five specialties.
The equation used in Policy A yields an R-squared of .72; however, the
Policy B equation has an R-squared of .64. This suggests that the
specialties in Policy B are not as predictable (using the ISD factors)
as those in Policy A.

Table 3
Grouping of Training Priority Policy Equations
Overall

Number of Predictive
Equations Efficiency (RZ)

Maximum 13 .86

Optimai 2 .73

Minimum 1 .56

Additional analyses of the differences between the two policies
were performed in an attempt to isolate characteristics of specialties
in each policy. The specialties in Policy B differed from those in
Policy A in that Policy B specialties were measured with job inventories
that had significantly more tasks than in A (X, = 425, Xg = 951;
t = 3.81, df = 11, p<.01) and Policy B specialties included significantly
more job types than Policy A (Xp = 27.1, Xg = 47.6, t = -2.69, df = 11,
p<.05). It is important to note here that no significant relationship
was found between number of tasks in a job inventory and number of job
types identified in an occupational analysis (r = .29, ns).

Analysis of Interrater Agreement

Although the complex relatiznships among recommended training
emphasis and the ISD factors will not be more fully developed in this
presentation, one may conclude that there is no single method of com-

ining ISD factor d.*a to arrive at training emphasis for all specialties.
This conclusion applies if Air Force specialties are considered the

unit of analysis; however, the conclusion has not been tested, and may
not hold up if the unit of analysis is changed to job groups within
specialties rather than specialties. MNevertheless, the finding is



significant, since most technical training in the Air Force is developed
for specialties and not for job groups.

After determining that there were at least two different policies
that could be used to predict training emphasis, and that the policies
differed in predictive efficiency and type of specialty, further analyses
of interrater agreement were conducted. Although no difference in
interrater agreement was found among the specialties in each policy
group, interrater agreement‘was found to be mdderately correlated with
predictive efficiency. That is, the correlation between R-squared for
each specialty and interrater agreement (Ry]) on training emphasis is
significant (r = .61, p<.05).

Table 2 displays the interrater agreement values adjusted for 40
raters. ''sing a conservative cutoff of .91 for acceptable interrater
agreement, one can see that five (or 12.5 percent) of the specialties
do not meet the cutoff. This analysis leads to the conclusioi. that the
recommended training emphasis data can be reliably collected in at
least 80 percent of the Air Force specialties.

Complex Specialties

r

The training emphasis research has resulted in a criterion that
may be collected and used in decision making in a large number of
specialties. Two types of problem specialties have been identified in
the research. First, there are specialties with lc# interrater agreement.
Second, thare are specialties for which predictability of recommended
training emphasis is not as high as is necessary for practical prediction.
These complex specialties are being investigated further. The new
research will attempt to (a) determine whether additional factors may
be useful for predicting racommended training emphasis in complex
specialties through the development of additional task factor scales,
(b) examine the complex specialties for commca characteristics, (c)
determine optimal data displays vor complex specialties for training
decision makers, (d) determine which specialty characteristics are
associated with low interrater agreement and poor predictability.

Discussion

The task training factor research stream has produced significant
results. Fivst, ISD task and job factors have been identified and
scales developed to measure them. Second, the field recommended
training emphasis scale has been developed as a criterion. The training
emphasis scale has been shown to be reliable, through interrater agree-
ment analyses in 40 specialties, and valid, through policy capturing
and policy grouping in 13 specialties. Third, no single way of combining
ISD factors for training decisions was found to be appropriate for all
specialties.

The initial objective of the research was to discover combination
rules that may be applied to ISD factor data for selecting tasks for
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training. This has been done. However, the rules differ for different
groups of specialties. The criterion used in the research has been

found to be both reliable and valid. Furthermore, only a moderate

number of raters (about 40) is required to provide stable data. These
findings have led to the unexpected conclusion that the criterion

should be collected and not predicted. It is important to note that
recommended training emphasis ratings, although useful for most Air
Force specialties, will not always be immediately usable. In particular,
complex specialties appear to require additional study to enhance
understanding of low predictive efficiency and poor interrater agreement.

As a result of this research, it has been recommended that super-
visory ratings of formal training emphasis ke collected routinely in
the Air Force Occupational Survey Program. Further, it has been
recommended that routine collection of the task factors Consequences of
Inadequate Performance and Task Delay Tolerance be discontinued since
recommended training emphasis ratings include consideration of those
factors. In cases where more than one Air Force specialty would be
included in a single job inventory, it is recommended that separate
ratings be collected for each specialty and that those ratings be
analyzed and presented for each of the specialties. Finally it has
been recommended that the training emphasis data be presented using iew
modularized CODAP (Thew & Weissmueller, 1978) programs that allow a
merging of training documentation, such as Specialty Training Standards
(STS) or Plans of Instruction (POI) with job inventory tasks. This
merging of job inventory tasks and training dccuments provides a simple
and reliable method of displaying occupational survey data within the
context that training nersonnel are most familiar. The Appendix displays
an example of the output.

The research leadina to the conclusions and recommendations has
been difficult and complex. However, the available technology for
using occupational survey data for training decisions has been consid-
erably expanded and implementation of the results would provide a much
stronger basis for making training decisions than is currently avaiiable.

[
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APPENDIX

i. This appendix contains sample computer output that is being recom-
mended for use by training managers and curriculum developers. The
printout is in two p:-is; the first part (pp 12-14) is an executive
summary, and the second part (pp 15-16) provides detailed Occupational
Survey (0S) data that have been matched with Specialty Training Standard
(STS) items.

2. Four columns are on each of the subsequent printouts. Column 1
displays the number of 0S tasks that have been matched to each of the
STS items. The data displayed in column 2 are the recommended training
emphasis ratings collected from AFS 293X3 (Ground Radio Operator) field
supervisors. Column 3 includes the percent of job incumbents with 2-24
months military service in the 293X3 career ladder who perform the
tasks. Finally, Column 4 shows the learning difficulty for each task.

3. The executive summary has been designed to aggregate 0S task data to
STS item level. Pages 12-14 display STS items in original STS sequence.
Mean values for each of the three 0S task factors for the tasks that
were matched to the STS item are displayed in columns 2-4. Note that in
the case where no tasks have been matched with an STS item, the values
in the adjacent columns are zero. Also, it is possible to show the same
STS items and 0S data with the STS items arranged in descending order on
field supervisors' recommended training emphasis. This display gives a
powerful overview ¢f the data and is expected to be quite useful to
training mznagers.

4. The remaining two pages (pages 15-16) provide samples of detailad 0S
data in the STS framework. STS items are printed between dashed lines
and 0S tasks (and associated data) are shown immediately below the
items. Tasks are listed in order of training priority for introductory
airmen within each STS category. The matching between STS and 0S tasks
was performed and reviewed by course personnel. Note that tasks may be
mapped into as many STS items as required and that both STS items and 0S
tasks may have no counterparts.
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DATA BASE TO DETERMINATION OF TRAINING CONTENT:

A MANAGEABLE SOLUTION

Douglass Davis

The Chief of Naval Education and Training (CNET), Naval Air Station,
Pensacola, Florida, is the Chief of Haval Operat ‘ons (CNO) designee
as the Navy's principal training agent. The CNET participates, inter
alia, in the development and implementation of the most effective
teaching and training svstems and devices for optimal education and
training. This paper will describe in some detail a CNET initiative
which is bringing into a manageable focus the historical problem of
determining the content of training programs within the agonizing
limitations of existing, and even diminishing, resources.

Although a iramework does exist for determining the training require-
ments of naval personnel, there is inconsistency among assigned roles
of the Navy's three "Training Warfare Desks" (within the CNC). This
situation undoubtedly springs from the fact that within the United
States Navy there are three distinct communities: air, surface, and
submarine. The distinctions are so prevalant that personnel within

the employ of the Navy Department often speak of three "separate
Navies." To illustrate the reality of this situation, cne need only
refer to the CNO instruction which delineates the functions of the ‘
three individual Traini .- warfare Desks: OP-29, OP-39, and OP-59,

for submarine, surface. .nd aviation manpower and training reguirements,

respectively.

A function of the Submarine Manpower and Training Requirements Division
is the identifica*ion and ~~tablishment of training concepts and
requirements; the corresponding function of the Surface Warfare Manpower
and Training Requirements Division is the identification of require-
ments and the establishment of priorities for assigned training programs.
The Aviation Manvower and Training Division, however, is tasked with
developing requirements for aviation training courses of instruction
conducted by the CNET and with exercising curriculum control and
ensuring a continuum of training by coordinating the integration and
standardization of flight, aviation ground and aviation technical
training conducted by the Chief of Naval Education and Training

The clue to dealing with this disparity lies perhaps in the one

comnon function among the three Training Warfare Desks: developing

(or establishing) training requirements. The vehicle for system-

atically specifying requirements lies in the surface (OP-33) function

of establishing priorities for assigned training programs. It is the
implementation of the Instructional Sv¥stems Development (ISD) process

which enables the CNET and the respective Manpower and Training

warfare Divisions to make possible “' ‘svelcopment (quantifiable 59006’
statement) of requirements and the .ablishment of priorities within _

stated :equ;:ements.




An early product of the ISD process is a Job Task Inventory (JTI)
or list of tasks which school 2r course graduates may reasonably

be expected to perform in their fleet {or shore) assignments. It
is the JTT which actually serves as a statement of training require-
mants and gives CNET and sponsors at the CNO echelon a data base
from which to negctiate in the ultimate determination of training
content. This process of negotiation of training requirements has
been in progress since earlv March of this year {1978) following
the critique of the kadioman (RM) "A"™ School proprised curriculum
validation at the Service School Command, San Diego. This critique
was attended by representatives from the RM Technical Advisor, the
CNO rating advisor, and the Commanders in Chiefs, Atlantic and
Pacific Fleets.

At this critique, primarily because of the attendees' inability to
agree upon curriculum -wo:tent, the concept of prioritization of JTI
items (Job tasks) was irntroduced by CNET representatives. The plan,
which has been recently carried out to completion, involved the
forwarding of a CNET-developed JTI to CNC for subsequent distribution
to the Rating Technical Advisor (COMNAVTELCOM), the Commander in
Chief Atlantic Fleet (CINCLANTFLT), and the Cormander in Chief
Pacific Fleet (CINCPACFLT) and their type commanders (air, surface,
and submarine). Ea.h recipient of the JTI rrioritized the list of
tasks from most to least criticel and forwarded the pricritized
listing up the chain of command to CNO. 1In early October 1978,

CNO forwarded the consolidated prioritized list of tasks to CNET as
a formal statement of training requirements for RM "A" 3chool
(apprentice) trainees. The prioritizaticn contains three sections:
Priority A -~ Major Tasks identified as CRITICAL; Priority B ~ Tasks
Identified as IMPORTANT; and Priority C - Tasks identified to ke
included if practicable, for example:

CATEGORY A: (CRITICAL)
Receive top secret material

Recelve secret m.terial
Process confidential material

CATEGORY B: (IMPORTANT)

Update crypto center files
Pexform operatnr maintenance on TSEC/Xi1-26

CATEGORY C: (Include if practicable)
Inventory parts/tocls/supplies
Upon receipt of the prioritized JTI, CNET has begun to study the
requirements so stated in order to determine exactly how far down

+he 1list of tacsks the Naval Education and Training Command can
afford, within current assets, to successfully develop training

-
'~
- !
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programs to satisfy fleet and OPNAV expectations. For the first
time, CNET is able to work from prioritized, approved lists of
requirenments. When resources have been exhausted, CNET ca.: continue
this cooperative endeavor with CNO to determine the placement of
tacks which cannot be trained in the RM "A" School within the bounds
of present numbers of student billets, school staff billets,
equipments, and OPN/O&MN funding. Of course the CNO will have the
option of reallocating resources to the RM "A" School or of supporting
additional resource allocations in the outyears. Exergising this
option may include the assignment of training tasks to On-the-job
Training (OJT), to Self-Training Exportable Packages (STEPs), or to
Rate Training Manuals and/or Career Correspondence Courses.

This venture, emanating from the data base created by application of

the ISD process, enables all concerned to plan career training and

to understand the rationale which determined the placement of training in
a particular setting or at a particular point in the career of

enlisted RMs. The dilemma of curriculum content will now begin to
deminish as determination of curriculum content is removed from those
who develop curricula and is placed in the hands of those who have
actually been charged for many years with determining training

requirements.

As one would well expect, Fleet recipients of course graduates find
their jobs easier when course graduates have been trained to perform
at identified, approved high levels of competency. Ideally, CNET
would ensure that graduates meet or exceed the expectations of their
supervisors. It is these expectations and the limitations of
~esources and student billets which have made for misunderstandings,
illogically derived course content, and generally uncomfortable
feelings among the Fleets who receive graduates and the command (CNET)
that develops and administers training programs. Admittedly, there
has been confusion concerning expected and actual performance of
CNET course graduates. This situation has existed for several years
primarily because of CNET's having been forced to remove "extraneous"
material from courses and to train only to "need to know" in order
to shorten courses whenever practicable to ease the impact of

decreasing rescurces.

A follow-on to prioritization of training requirements and development
of courses which reflect this prioritizatZon is the development and
refinement of a concept which, once implemented, will serve to
preclude misunderstandings on the part of active users of course
graduates. A Skills Profile (sP) will be developed for the purpose
of "profiling" the job entry level for RM "A" (and ultimately all
other) School graduates. The SP will enumerate the skills possessed
by graduates and will be made available tc all cognizant activities
via the Catalogue of Navy Training Courses (CANTRAC) microfiche
medium. Such a precise statement of capabilities to vhich a
graduate has been trained will provide a “=finitive baseline against
which job performance can be evaluated an " from which a Fleet feed-
back system and a training readiness inde <can be implemented.

YN
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The cooperative CNO-CNET © 5rt tc provide a data bass and the
subsequent prioritizatic: - “razming recuirements which 3t supports
will provide CNO sponsors ~ , uron whicz to base decisiom= (the
"who, what, when and where" of twaining), while makirg possible the
realization of the aciual CNET r:-le: apolying expertise in designing,
developing, implementing, znd evaluating (the "how" cf training)}
courses which wili, more —han ev=r before, meet Flee- requirements.
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USING THE COMPUTER TO BUILD THE TASK INVENTORY
T. M. Ansbro

Career Development Group, Naval Education and Training
Program Development Center, Pensacola, Florida

At the "front end" of Instructional Systems Development (ISD)
o——upational data stockpiles, especially when data gathering is
emr—husiastically and thoroughly pursued. Some of the data gathering
fo~ Training Task Analysis in the Navy has so far produced thousands
of tasks per rating, and there is no evidence to suggest a change in
the trend. As the data-gathering techniques necessarily (and unavoid-
ably) become more sophisticated and complex, the chances are increased
that the data recorded will be sufficiently comprehensive to permit
follow-on analysis to perform its design function in development of
training curricula and materials, certainly throughout and hopefully
far beyond any initial iteration of ISD. Except for technological
change or significant adjustments in manpower management, there should
be little need for more than a periodic augmentation to a data storage
that has been assemb_ed with a broad compzss of retrieval strategies
ir mind. ' :

One key to the projected employment of these occupational data
items (tasks) is the 'signature block'" of each task recorded during
job/task analysis; another is the computer programming that permits
grouping and regrouping of recorded tasks into arrays and hierarchies
reflective of representative equipment items, levels of work sophisti-
cation, established or innovative occupational structures, or internal
task-descriOtive hierarchies. To proceed successfully through Train-
ing Task Analysis, an important phase of ISD, it is first necessary to
provide job task inventories that indicate relationships among tasks,
as well as merely list them, and that describe, classify, and cata-
logue. Such inventories must also be capable of rearrangement of tasks
to meet specific requirements by means of a variety of retrieval strate-
gies. These inventories can be built in and by the computer, task
interrelationships can be deteimined, commonality or uniqueness estab-
lished and measured, and degres of componency and index of complexity
fixed. The initial data input is an inventory, .to be sure; but,
except to serve as a master index of tasks ascribed to a rating, it is
not the single or principal such instrument employed in Training Task
Analysis in ISD.

This paper will treat a range of inventories and the maethodology
used to produce and modify them by describing a model developed and
currently in experimental use by the Career Davelopment Group, a unlt
of the Naval Education and Training Program Development Center, Pensa-
cola, Florida. The model shown represents one attempt to secure a
massive occupational data input and then to trim it down to an easily
manageable catalogue from which to select items for the follow-on
steps of ISD.
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The task inventory, fully explored and exploited, is more than a
list of tasks covering work done within a rating; although the Master
index (figure 1, sample page) is just that. Inventories for use in
Front End Analysis (FEA) for ISD meet training task analysis require-
ments other than those of indexing. For example, inventories can be
printed out by equipment hierarchies (platform/system, equipment item,
component, module; figure 2), or by established "skill levels" (pay-
grade groupings), or in.divisions or sections specialized to meet other
expressed needs of the ISD process. It is the retrieval strategy
applied to a multilayered, Zetailed, and comp=ehensive occupational
.data input that make the va—ied outputs (invemrories mentioned above)
capable of practical employment in such further steps as Traiming Task
Analysis (TTA).

Principal objectives for the data input design are that the data
be detailed, extensive, and reflective less of a technician's opinion
than of his recognition and recall of characteristics descriptive of
tasks. To this end, tasks to be recorded in FEA are fitted ioosely
into a data structure that becomes progressively more finite at each
lower level of description. This data structure is a Navy world-of-
work frame of descending categories of tasks in what eventually
becomes an inventory. The major, or first, divisions (Major Functional
Categories) indicate the broadest clearly distinct categories of work
that tasks fall into, irrespective of the official boundaries of a
rating under analysis. The second (next lower) are the Duty Subcate-
gories, work-descriptive areas of smaller compass, within which are
the Task Descriptive Characteristics and the Skill Areas (see figure 3).

The first two divisions essentially place the tasks to be recorded;
they define or re-define areas of task popalation. The Descriptive
Characteristics and Skill Areas provide extensive and varied items
descriptive of task actions and behaviors: skill-related, tool-and-
equipment-oriented, explicit actions in a graduated format. It takes
the recording of many of these characteristics to make up the task
"signature block" data input in the computer; but, in the aggregate,
they draw the picture of the task (the signature block is the solid
block of numbers from zero (0) to three (3) below the statement "Task
Data Worksheet Information'" in figure 1).

The initial recording instrument is the Job Data Worksheet (JDW)
(figure 5). All job/task information, with the exception of the task
signature block and the complexity index is transferred to the com-
puter from this form (compare figures 1 and 5).

The second date recording instrument is the Task Data Worksheez
(TDW) (figure 6). This instrument records the appropriate Task Des—
criptive Characteristics and the applicable Skill Areas, all cf which
are transferred to the computer, reappearing in the printout as the
signature block. It is at this point that the computer actually per-
forms computation. All items appearing in the printout (figure 1)
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Met:. ..lous rmoordi 3 tnese data provides the Master _ads:, or
total tassk lnvEntcry. toor -ating (or any other identified ccc=cz:zionmal
group: N M3S, :tc. ii - nzzure and shape of other ZInvemto:.es
results f= 2 applizaTii = ¢ ‘g variety of retrieva. strategies o the
Master Inwsx. Su~- zov--Tor¥:s as that shown in ZIigure 2 (ec:ipmment
hierarchy =are essem—...  Swrrhand” types of swecialized T=vexnzorie :
the equipms-: "leve..," = ...~to-module). Tc get all the dats recordeid
on any sp= ‘ic task . m = == has only to track the task rmmbe - bac:
from the = —ialize: :r7r: .a2) inventory to the Master Index.

With n.- more sagzhi . °t-o input than that snmown, the compuz=r -
screen out 2 id-nt cal ra=. all items in a task signature bilmca
identical z. all - i -~ n other tasks). Tas= "similarity" wg=<-d-
upon percent:ge ¢  .de . .'), and therefore, "commonality,' m=zy be
determined - the <: -pu-:r. Using the derived complexity indices am.

a program c¢: ignedi - e .or"2 tasx interrelationships, "compomnency °
(the degree > wri.’n ' as<-« is included in, therefore, ''compone .

to" anothe- of est ~h| is1.2¢ “righer complexity) may also be determized
(see figure 7). (. 'zl -, complexity, and componency of tasks in
any inventc—y ar. «»~:zrmi- . by tne computer, not by the subject =—atter

personnel == recoir: the .o-1. In the model shown here, the abi ..ty of

the computz— 0 "looas at tasks with the same eye" (for catal.guing
tasks) and = do i r=liz and with tireless repetition is fully
exploited. Summar d-cis: s, formerly the province of the stbject
matter ex- .. r (Si ), nave  =en lizerally disassembled into nur.2rous
and speciilc item:s of de¢- riptive data for selection and appl:zcation
to task catz rec.. dinz b the SMEs, recorded by tkem, then rezssembled
by the ccmpy ter i. 1o such decision patterns as those mentionez. above
(complexz=:tv et- Few :MEs can match the computer's abilit: to
compare = ~ ster .xvencory «f 3,000 to 5,000 tasks for commmona.ity in
a single 2p {ix some dutr subcategories of ratings, sixty rpercent
of tasks - rded proved to be identical, thereby substantial. ~ re-
ducing t:- ize ¢ ¥ the inventory while not affecting its comp=z3).

The philc '“—v f: llowed in developing this model is that, unless data

gathering,-uziniwn infiltration, and actual analysis are recogzaized as
separate 1iL-Taough progressive) steps in task analysis, and this sep-
arateness .. nai-tainec, opinion infiltration eventually advances in
both direct. ns, muddying the entire effort. It is difficult ter an
SME to compas= task #2453 with #165, having previously made judg. lents
on the compaz=tive commonality of #102 and #8€ without succumbimg to
the halo effe—r or some other flowering bias, fatigue. or naggirg:
second thoagh=z. The ccaputer's monolithic programming leaves iz
undisturbe by -hese problems. SME opinion is employed copiousl—
where indizidua technical expertise, recall of detail, understar=ding
of systems, broe.. summary judgements, and examination and verifimation
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of the computer-mad= decisions zzn refine and val: .ate findings and ches
products of analysis.
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NO.****110 'JOB DATA WORK SHEET INFORMATION 3E-C1C7-118

RATING TASK PACKAGE TASK-ACTION-CODE DUTY-SUBCATEGORY

AE 0118 0001 IFT 01

ACTION = IFT (ISOLATE FAULT/TROUBLESHOOT) ISOLATE FAULT/TROUELESHOOT WHEEL
. WELL LIGHTS 44125

PLATFORM = P3A/B SYSTEM = LIGHTING

EQUIPMENT = EXTERIOR LIGHTING COMPONENT = WHEEL WELL LIGHTING
CUES, REFERENCES, STANDARDS, ETC., REFERRED TO BY THIS TASK.

CUE............. MALFUNCTION

CUE.... ..ol a.t. OPERATIONAL CHECK

STANDARD........ IAW REFERENCE PUBLICATION

REFERENCE....... NA-01-75-PAA-1-12

REFERENCE....... NA-01-1A-505

TOOLS........... COMMON HAND TOOLS

SUPPORT EQUIP...POWER UNIT NC12/12A
SUPPORT EQUIP...AIR CONDITIONER NB-3A

TEST EQUIP...... MULTIMETER PSM-4

TASK DATA WORK SHEET INFORMATION........ COMPLEXITY 2.17
GENERAL 31111000000000000000000000000

DUTY SuB 33333330000000000000000000000

01
SKILL 1 21133000000000000000000000000
SKILL 2 12110000000000000000000000000
SKILL 4 23332320000000000000000000000
SKILL 5 22332111300000000000000000000

FIGURE 1 SAMPLE PAGE, MASTER INDEX PRINTOUT
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30
ATFORM
JIPMEN™
DULE

31
ATFORM
JIPMEINT
ULE

3
\TFORM
JIPMENT
ULE

}
\TFORM
JIPMENT
JULE

<CTION = REMOVE & REPLACE MOD 7352904

= P-3 SYSTEM = BOMB NAV
= AN/ASN-42 COMPONENT = NOT CODED
= NOT CODED COMPLEXITY = 0.65
ACTION = ALIGN AN/ASN-42 NAV CPTR SET 73520

= P-3 : SYSTEM = BOMB NAV
= AN/ASN-42 NAV CPTR SET COMPONENT = NOT CODED
= NOT CODED ‘ COMPLEXITY = 2.31
ACTION = ALIGN CP-632/ASN-42 NAV CPTR 7352400

= P-3 SYSTEM = BOMB NAV
= AN/ASN-42 COMPONENT = CP-632

= NOT CODED COMPLEXITY = 1.61
ACTION = REMOVE & REPLACE 4A32 PWR AMP ASSY 7352440

= P-3 SYSTEM = BOMB NAV
= AN/ASN-42 COMPONENT = CP-632

= NOT CODED COMPLEXITY = 0.51

FIGURE 2 SAMPLE PAGE, EQUIPMENT HIERARCHY PRINTOUT

AE-0010-0017-02-RAR-2

AE-010-0023-02-ALI-2

AE-0010-0320-02-ALI-3

AE-010-0319-02-RAR-~3

AL



MAJOR FUNCTIONAL CATEGORY

* MAINTENANCE

**  FABRICATION/PRODUCTION
OPERATIONS
PERSONNEL SERVICES
ADMINISTRATIVE SERVICES
INFORMATION SERVICES (MEDIA)
MILITARY

DUTY SUBCATEGORY

R
g

CHECKING/TESTING/INSPECTING
. REPLACING/RESTORING ITEMS
ADJUSTING/ALIGNING/CALIBRA-
TING
REPLENISHING/LUBRICATING
CLEANING/PRESERVING

(HECKING/TESTING/ INSPECTING

DESIGNING/PLANNING/LAYING-
ouT

CONSTRUCTING/ASSEMBLING

EVALUATING/EARTHMOVING

DESTRUCTING/DISMANTLING

FINISHING/TRIMMING/DECORATING

*
*
:!'J'n'lUﬁ W > mo (@l

FIGURE 3 DATA STRUCTURE, MAJOR CATEGORIES
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GENERAL
ACCESSIBILITY

"(Concerns getting to the object to be worked on)

a. Easily accessible; of litile consequence in
complexity of task.

b. Moderately accassible, e.q., equires opening
drawers, removal of plates, panels, boots,
covers, or minor components; climbing, etc.

¢. Difficult to gain access, e.g., requires
disassembly or removal of other components.

MAJOR FUNCTIONAL CATEGORY: MAINTENANCE

DUTY SUBCATEGORY: REPLACING/RESTORING ITEMS
REMOVAL/REPLACEMENT

a. Simple change of location--requires no fasten-

-inq/unfastening, e.q., 1ift, push aside, etc.

b. Dual act1on--r?au1res fastenlng/connect1ng/
unfastenina/s:tom nect1ng in addition to
change of 'ui. o

¢, Multipl: wires other suppoiting
actions - fo fastening/connecting/
unfasten1ng,u|5f -.ting and change of
Tocation.

I?R\ﬂi PIGURE 4

wll Toxt Provided by ERIC

DATA STRUCTURE, CONTINUED

MAJOR FUNCTIONAL CATEGORY: FABRICATION/PRODUCTION
DUTY SUBCATEGORY: DESIGNING/PLANNING/LAYING OUT
SPECIFICATIONS AND MEASUREMENTS

a. Specifications provided; only static measure-
ments required.

b. Spec:¥ications provided; dynamic measurements
required.

c. Specifications must be derived; dynamic
measurements required.

SKILL AREA: (5) USING TEST EQUIPMENT

OPERATION

a. Built into system or requires no connection to
system and provides automated readings after
initial set up.

b, (1) Built into system or requires no connections
to system but requires manual step-by-step
procedure to obtain readings, or

(2) Must be connected to system but provides
automated readings.

¢, Must be sonnected to system and requires manual
step-by-step procedure to obtain readings.
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w17 vec__uos comnrry DAMAGE CONT Rof
7T TASK OBJECT HIERARCHY HUC/EIC / CONDITIONS/SKILLS /3:” 3
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WTING T

RS _-r P — T .
CUES REFERENCES SUPPORT MATERIAL TEST EQUIPMENT
, , .o

15 PMS, quarterly 1. A-608/ml7A-N 1. Clean rags 1. Tape measure
7. When damaged - P-920- 2, Paint remoyer _ -
3, When ship sustains damage Chap, 9920 3. 1" paint hrush —
—_— 4 Hardwnod block . ——
! A, Carnenter's chalk —
b. Sumhol 2190 TFP nil N
1. ML G-23509 Grease -
— 8. % x 1% stick packing _
MIL P-17578 Sxmhol 1425 _
— ___Ixnﬂ_I_nr.MlL_ﬁ_ﬁﬂﬁz‘.Iyne.II- —_
- | 3.3206 0il 2luminum gxide —
abrasive cloth -
10, Gasket material —
et Ve e

STANDARDS T00LS SUPPORT ENUIPMENT OTHER CONDITIONS
1. 1AW reference 1. Scraper 1. Flash light

¢. Wire brush 2. 011 can -
3. Allen wrench set 1. Grease qun —_
| 4. 12" adjustable wrench (2) 4. Tool hox —_ -
5. 8" normal-duty screwdriver —_—
6. Bal] peen hammer 6. Bucket L
1. Hand chisel —
8. Drift punch china )

9._Weldina_hood

9. Flectric grinder

10._Cutting gogqles

10, Soap stone

\L flectrode holder
— or
L3, Gasket punch

k ignirpr

13 Leather glayes

\
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SYSTEMATIC INSTRUCTIONAL VALIDATION THROUGH TESTING

Introduction

Systematic development, implementation, and evaluation of instruc-
tion has gained increasing attention as the aspects of accountability,
efficiency, and effectiveness of education or training have recejved more
emphasis. Instructional systems development (ISD) is essentially appli-
cation of a systems approach to educational process. Steps in this
approach are basically (1) determining instructional needs, {2) developing
effective and efficient solutions to these needs, (3) implementing solu-
tions, and (4) assessing the degree to which these needs are met.

For new instructional programs, ISD can be logically and effectively
applied. However, for existing programs, a comprehensive testing plan
will provide an effective alternative. The testing plan is designed so
that, if ISD is later applied to the instruction, the methods used and
data collected will be applicable to and consistent with ISD. The pur-
pose of this paper is to present a technique for validating instructional
programs through course testing instruments in order to supplement the
development process used.

Testing integral to instruction

Testing serves two main purposes in Navy health sciences education
and training: (1) to assess student knowledges and skills acquired while
participating in training activities; and (2) to assess carryover of knowl-
edges and skills to real-life/actual job settings. For these purposes,
at least three aspects must be measured: cognitions, motor skills,
and application of cognitions and skills in the job setting. For each of
these aspects, numerous instructional objectives exist for a given course,
these objeciives giving specific substance to this otherwise theoretical
distinction. Test items are designed to represent and conform to objec-
tives and the methods of instruction.

For testing to assess the effect/success of instruction, it is
essential that tests measure the outcome of instruction at whatever level
of detail the instruction is given. The key to determining the effective~
aess of instruction is the precision with which what is taught is tested.
Test items must measure specific behavior, with the conditions under
which the behavior is to be achieved and the manner in which the behavior
and conditions are to be demonstrated established by the objectives.

The number of written test items and performance assessments that can
be generated to adequately represent all the instruction conveyed in a
particular course or program is almost always more than can practically
be administered to any student. Sampling of instructional content or of
testing mechanisms is usually done to reduce the amount of actual testing
to a proportion of the total. Selection of test items and instruments for
use at any one time can be done by random or stratified sampling procedures
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or a combination of both, the objectives of the instruction will usually
guide the choice of saupling procedures. Whatever the selection process
used, all testing me:zhanisms need to be validated beyond the face and
content validity built in during development. Typically, chis validation
takes the form of concurrent or predictive validity studies where appro-
priate criterion measures are available or developed, against which the
new tests are compared.

Field validation o

A different approach to validation, however, is more appropriate for
specialized training particularly when ISD has not been used in program
development. This approach is closely linked to the second purpose of
testing: to assess carryover of knowledges and skills to the real-life/
actual job setting. Validation through testing can be accomplished only
if direct input is obtained from appropriate "field" specialists or prac-
titioners. In traditional curricular development, tests are devised to
correspond to instruction. It is essential, however, to extend validation
by determining the extent to which instructional content and tests corres-
pond to job requirements.

The process by which tests can be validated against job requirements
can be applied to any type of testing mechanism. Two specific examples
will be given here, one of written test items and one a performance rating
scale which are part of a l6-week (640-hour) course for otolaryngology
(ENT) technicians. This course consists of five content units: anatomy
and physiology, ENT surgery, clinic technique, operating room procedures,
and audiology. The expressed purpose of the course is to '"provide trained
enlisted personnel with the knowledges and skills needed to assist medical
officers in the treatment and care of patients with otolaryngology disorders'
(Catalog of Navy Training Courses, June, 1978, Vol. 2).

Validation of written test items

For field validation of test items for this course, a sample of Oto-
laryngologists (ear, nose, and throat (ENT) specialists) was chosen based
on the following criteria: (1) the physicians were on a hospital staff
(Navy Regional Medical Center); (2) three or more ENT technicians were
assigned to assist the physicians in the clinic and operating rooms of the
hospital; and (3) the physicians were the immediate supervisors of one or
more ENT technicians.

The physicians were directed to judge how important information con-
tained in each test item was for the technician's performance of his
clinic and operating room duties. To obtain these judgements in a system-
atic way, test items were presented in a rating scale format--each item

preceded by five response columns.

The statement to which the physician responded was: 'The item tests
information that is essential to the technician's job performance."
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expressed bv Indicating how much he agrees or disagrees with this state-
ment. The ¢ ve columns located to the left of each item were labeled as:
SA (Strongly Agree), A (Agree), U (Undecided), D (Disagree), and SD
(Strongly Disagree). The specialist was instructed to mark an "X" in the
appropriate -mlumn to represent his judgement about the essentialnesss of
the technicizm knowing the item's content. (See Tables 1.1 and 1.2 Ar
the end of each section of the test--there were five sections corre

Judgement of the importance of the content of the test question was ‘

ing to the five content units of the course~--was a Comments page or a
the physician could note topics that were not included but which s se
tested.

Responses to the rating scale were received from 8 of the 9 R al

Medical Centers. A frequency tally was done of the ratings given each
test item. An item for which more than half of the ratings fell below
the midpoint, i.e., five or more responses were in the columns of "Dis-
agree" and "Strongly Disagree," was considered to be judged non-essential.
0f the original 200 test items submitted for review by the Otolaryngol-
ogists, 45 were judged to test non-essential information.

The remaining 155 items were then revised as recommended by the
reviewers and submitted to the ENT technician instructional staff for
review, revision, and additionms. Instructors were requested to perform
two functions: (1) verify that the remaining test items correspond to
{instructi®w] objectives, or revise one or the other so that they do
correspomkd, anc. (2) propose additional test items to measure objectives
not representec by the remaining test items, indicating the objective '
being meawured. The revised and new test items are then submitted for
field val=@#ation in the manner described above, the process being an

iterative one.

Validation of performance rating scale

Since a large portion of ENT technician instruction consists of skill
development, assessing the level at which these skills are performed in
the real-life/actual job setting is the most appropriate method to determine
the adequacy of instruction for these skills. Field validation of the skills
for which ENT technicians were trained was initiated through a training
follow~up or feedback imstrument. Because of the diversity of tasks for
which the technician is trained--this primarily due to his assisting in
either or both clinic and operating room setting--two forms were developed:
one related to clinic rasks and one for tasks performed in the operating

room. Initial review and refinement of task statements was accomplished
in cooperation with an ENT physician and a senior ENT technician.

Within 30 days of completion of instruction, training follow-up forms
' were sent to the duty station of the graduates of the school. Otolaryngol-
ogists supervising the recent graduates were requested in a cover letter to
complete the forms for purposes of assisting "in determining the relevance
of the Otolaryngology Technician training curriculum."

Each of the two training follow-up forms consisted of a list of tasks
for which the technician is trained, each task followed by three response
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columns. Specific instructions to the physician completing the form
included:

Attached is a list of tasks an ENT technician may be require!!
to do in the clinic (or operating room). If the specified
technician is assigned for the equivalent of one day or more
per week to the clinic (or operating room), this Clinic (or
Operating Room) Assignment form should be complezed for him/
her.

In the Columns numbered I, II, and III following each task,
indicate specific information about the technician's perform-
ance of that task.

Column I: "Does the technician perform the task?" Mark
an "X" under either "YES" or 'NO", whichever
is appropriate.

Column II: Use this column only if the technician performs
the task (if you marked an "X" under "YES" in
Column I).

"How well does the technician do the task?" Mark
an "X" in the block under the term that best
describes the quality of this performance, namely,
EXCELLENTLY, ADEQUATELY, or INADEQUATELY.

Column (II: Use this column only if the technician does not
perform the task (if you marked an "X" under "NO"
in Column I).

"What is the reason that tne technician does not
perform the task”" Mark an "X'" to indicate which
of the following reasons is appropriate:

1. The technician says he/she wasn't taught how
to do it.

2. The technician doesn't know how to do it.

3. Operating room procedures, or your way of
practice, does not require the technician
to do the task.

Allowing for incompleteness in the list of tasks, the specialist was
also requested to supply in the space provided under Additional Duties,
those tasks that the technician does which were not included in the list.
A Comments section was also provided, with the specific request that the
physician give general suggestions he may have regarding the follow-up
itself. Depending on the actual work assignments of the technician,
either the clinic or operating room form (or both) was/were completed for
each graduate.
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Summary of performance data

The initial group of recent graduates whose performance was assessed
consisted of 14 ENT technicians. For this group, responses for 12 were
received. A frequency tally was done of the responses to the three
questions asked: if the technician performs the task, how well he performs,
or why he doesn't perform it. Totaling the responses initially provided

the following data:

(1) the number of recently graduated ENT technicians who perform
and do not perform each listed task;

(2) the number who are judged to perform each task at the three
specified levels of competence; «nd

(3) the number of technicians who do not perform the tasks for
each of various reasons.

Summary descriptive statistics were then calculated for each task, pro-
viding the following further data:

(1) the proportion (or percentage) who perform and do not perform
each task;

(2) the average (median) competence rating given for those who
perform each task (for purposes of calculation, a rating of
Excellent was converted to 3, Adequately to 2, and Inadequately
to 1); and

(3) an index of variability in ratings (semi-interquartile range)
using the same numerical conversions.

Additional tasks supplied by the physicians were summarized in the same way.

Application of data

The actual number of responses from otolaryngologists to the field
survey of the essentialness of test item content and the performance of
recent graduates is insufficient to warrant extensive curricular revision.
The process, however, is being repeated for additional tests and subsequent
graduating classes to substantiate trends and to clarify topics and tasks
for which responses varied greatly. The manner in which these types of date
can be utilized for validation and revision of tests and instruction are

straightforward, however.

Test validation and revision

1. Written test items judged to contain non-essential information are
eliminated from the usable item pool. 2. Test items that are judged to
contain inaccuracies, based on comments of specialty practitioner. are
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revised accordingly and validated, as are new items. 3. Similarly, tasks
performed by those completing instruction constitute the list of tasks

for which others should be trained, and, therefore, performance of those
tasks is what is testable. 4. A pool of field validated items and tasks
is maintained from which tests for specific purposes and according to
specified parameters can'be drawn. 5. Periodic re-validation of testing
instruments will be implemented so that changes in knowledge and technology
can be represented and incorporated.

Instructional validation and revision

1. Those areas of content judged essential and the skills reported as
functional by field practitioners form the basis for instruction.

2. That content judged non-essential and tasks not performed are
removed from instruction (unless emergency or contingency consideration
require its being retained).

3. Recommendations for additions or deletions to instruction or testing
are compared with data from field practitioners. If validation data is
not available, it is collected using one of the previously described
procedures.

Conclusions

While procedures for revising instruction and testing are often
organizationally specific and tied to considerations not at all a part of
educational process, the need to firmly base such revisions on the real-
world considerations is almost too obvious to mention. The all-too-common
and cyclic process of instructor determining what should be instructed,
most often with real sincerity, believing he is the best judge of what
should be taught because he has been teaching it for N years, needs to
become instead an interactive process. Obtaining and incorporating "field"
data into instruction and instructional development is essential and effi-

cient if your goal is validity.
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he item tests in-
formation essentia#
to job performance.

SD

What frequency span is used for the short increment

AUDIOLOGY

sensitivity index?

4K, 2K, 1K, 500Hz, 250Hz

6K, 4K, 3K,
6K, 4K, 3K,
6K, 4K, 2K,

500Hz, 2501z
2K, 500Hz, 250Hz
1K, 500Hz, 250Hz

.

Nonsyllabic, phonetically balanced, and equally difficult
words are characteristics of the

o0 T W

short increment sensitivity index

Stenger

speech reception threshold
speech discrimination

1
o
i

What is the most efficient type of masking noise for pure
tones?

2.0 oW

speech
sawtooth

white
narrow band

Table 1.1
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AUDIOLOGY

The iten tests in- |
formation essential
to job performance.

For items 1-4 select from column B the term which best fits the
sa A u D op| definition in Column &,

Column A Column B

1. @ 3 device designed to determine  a. air conduction

T the quantity of hearing b. sensorineural hearing
10ss
c. bone conduction
2. % transmission of sound stimuli d. audiometer o
to the eardrum via the external e. conductive hearing @
ear canal 10ss

3, b hearing loss caused by decreased
sensitivity of the end organ of
hearing

¢ transmission of sound vibrations
to the inner ear via the bones
of the skull :

N~

5. What examination determines the ability of a patient to under-
stand what he hears?

a, speech discrimination 11 ?
b. speech reception threshold Jau
. c. short increment sensitivity index
» d. Stenger test ‘
O
ERIC
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Review pre-operative checklist for completeness,

Transfer patient from bed to guerney/erid.

Push occupied'guerngy/crib to 0.1

Transport patient on Stryker or Foster frame.
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Transport patient requiring oxygen, IV, or special care,

Transport patient in orthopedic ‘traction.

Observe patient for smgns of Chllllng

Watch for and report symptoms of external hemorrhage.

Watch for and report abnormal respirations,
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SCHEDULING FORMAL SCHOOL TRAINING
TO MAXIMIZE COST EFFECTIVENESS

DOUG GOODGAME
OCCUPATIONAL RESEARCH PROGRAM
TEXAS A&M UNIVERSITY

ABSTRACT

Procedures for designing instructional systems which rely upon the job
inventory method to collect occupational data from incumbent workers and
job supervisors, can, in the data analysis phase, provide the designer
information for making decisions on cost effective scheduling of formal
school training. Two situations are presented to substantiate this assertion.
One situation describes correlational relationships between task factor
ratings (measuring work requirements at the job site) which dictate that
formal school training should be scheduled prior to job assignment. The
second situation reveals relationships whereby formal school training may
be delayed indefinitely.

The results of three occupational studies are reviewed to demonstrate
sample applications. The studies reveal that uniform relationships do not
exist across work requirements in similar occupations and indicate that
unique conditions in the work environment affect relationships between

work requirements.
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I INTRODUCTION AND
' STATEMENT OF PROBLEM

The purpose of this article is to demonstrate a method whereby instruc-
tional system designers can determine if formal school training should be
scheduled prior to job assignment. In the event formal school training can
be delayed to a period after job assignment the designers will then be able
to develop less costly forms of training and implement the training during
an on-job-training phase. Cost of training is often related to the location
where training i1s delivered. These locations can include, but are not neces-

sarily limited to the following:

On The Job: Training experiences are directly keyed to job actions and
easy to learn job practices, and procedures. Supervisors and
senior workers control the content, pace and sequence of instruction.

Agency Classroom: Training experiences are often keyed to policy, pro-
cedures and specialized job functions of the employing organization.
Management and staff from the employing agency control content,
pace, and sequence of instruction.

Remote Classroom: Training experiences are directed to those work
behaviors and technologies most difficult to learn. Training at
this location (referred to as formal school) represents a pooling
or sharing of training resources where instructional specialists
control the content, pace and sequence of instruction.

The most costly training occurs in the formal school setting at

the remote classroom. Training costs at this location are the cumulative
’ result of trainees loss of production to attend the school or cost to

replace trainee with worker of comparative ability. Additinnal costs

include trainees travel and per diem plus the cost to support instructional

resources at the remote location. Many of these costs can be minimized if

initial training can be delivered on-the-job or in the agency classroom

reserving formal school training to a later more cost convenient period.

Apprepriate on-job and agency classroom training can also reduce time

and cost to administer formal school training by addressing skills and

knowledges that are readily learned in those training environments.

In addition, work experience at the job site can provide valuable learning

experiences and develop a foundation and frame of reference for formal

school training.

It is not always possible to delay formal school training to = later,
more cost convenient period in a trainees work experdience. In many situations
work requirements at the job site necessitate the aquisition of critical
knowledge and skills before a worker can function productively in the
assigned work environment.

Determining if formal school training can be delayed without violating
critical work requirements at the job site {s the central problem to be
addressed by this article. The solution to this problem requires an analysis
of occupational data measuring work requirements of tasks performed by

incumbent workers at the job site.
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II REVIEW OF RELEVANT LITERATURE

Considerable research has been conducted to develop appropriate method-
ologies for designing instructional systems to solve training problems (1)
(8). To date, the effort has concentrated on job-task analysis techniques
and procedures for translating results of task analysis into curriculum.
These activities mark the beginning points for instructional system design.
Designers often assume that the end product will be delivered in the most
cost effective manner on a schedule consistent with work requirements at
the job site. Too often well designed instructional systems are not delivered
on a schedule consistent with work requirements. This is unfortunate, for
designers are now beginning to collect the types of occupational data
which make such determinations possible.

An investigation to determine if formal school training should be
scheduled prior to job assignment can be a by-product of standard proced-
ures for conducting job analytic studies in an occupational area. There
is 1ittle additional work required of a designer of instruction systems
provided the designer follows recommended procedures and collects, for
analyses, specific types of occupational data using job or task inventories

2) (D).
III METHODOLOGY

Data Kequirements

Numerous organizations presently follow recommended procedures in
constructing job or task inventories which enable large samples of incumbent
workers in an occupational field to report performance and non-per formance
of tasks across their job domain. A job or tagsk inventory, if correctly
developed, will contain a listing of all tasks performed by incumbent
workers in a specific job domain. Each incumbent can then use the task
inventory to report the unique set of tasks performed at the job site.

Task level job descriptions can be computed for a group of incumbent
workers to report the percentage of workers performing each task.

The percentage performing value is a vital measure of emphasis of task
performance at the job site and identifies what workers do and do not do
as they routinely perform their work assignments. Resultant values produce
a data vector across all tasks in the job domain with values ranging from
0Z to 100%. This data vector (percentage of members performing tasks) or
task factor will be referred to in an abbreviated form as "PERP" in this

article.

Job analytic studies, conducted to design instructional systems, also
require that certain types of occupational data be collected from experienced
job supervisors to define critical work and training requirements of tasks.
To accomplish this, job supervisors review each task and report ratings
(using specially designed Likert scales) on each of the following task

factors:

—Task learning difficulty (TLD): time required to learn to perform a
task satisfactorily. (low scale values equal short learning periods)

-Task delay tolerance (TDT): delay time tolerated prior to beginning
performance of a task once incumbent observes that task must be
performed. (low scale values equalrshort delay times)
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-Consequences of performance failure (CPF): severity of consequences
of inadequate performance of task. (low scale values equal inconse-

quential results)

Inter-rater reliability coefficients should be computed on ratings
from each factor to identify and delete unreliable raters from the
investigation (6). Resultant means provide a measure of the work require-
ments for each task on each task factor and establishes a data vector

for each factor.

Recent studies have demonstrated that data vectors for each of the
four task factors presented in this article (PERP, TLD, TDT, and CPF)
can account for 80 to 90 percent of the variance in a criterion data
vector representing reliable ratings on training priority of tasks
(3) (4) (5). It is evident that a task's estimated priority for training
is a function of: a) emphasis on task performance at job site, b) task
delay tolerance, c) task learning difficulty and d) consequences of task

performance failure.

The associative variations among these task factors (factor vectors)
can present very intriguing glimpses into the work requirements for an
occupation. These variations, in a correlational framework, can allow
designers of instructional systems to determine if delay can be tolerated
in delivering formal school training. In this regard, the next section
presents two examples: the first identifies certain relationships among
work requirements that necessitate delivery of formal school training
prior to job assignment, and the second identifies an opposite set of
relationships indicating that formal school training can be delayed

indefinitely.
IV PROCEDURES FOR ANALYSING DATA

The first step in analysing the work requirements of an occupation
relative to the four task factors requires computing and reporting a
correlation matrix. The matrix reports the Pearson product-moment correla-
tion coefficient between each factor vector and all other factor vectors

in an occupational study.

The correlates between factor vectors in an occupational study can
reveal to the designer relationships between work requirements at the job
site, which, in turn, can help the designer determine whether delay in
formal school training would seriously violate work requirements of tasks

routinely performed at the job site.

The following is being presented as an example of a situation where
formal school training, at the remote location, should be scheduled prior
to job assignment. The correlates in a model matrix should indicate that:

1. PERP. is negatively correlated with TDT: This implies that for tasks
performed by a majority of workers, the workers have little delay
time in initiating performance of the tasks once the workers observe
that the task has to be performed. It also implies that workers may
not have time to consult a supervisor or senior worker or look up
a procedure in a manual before initiating performance of the task.




2. PERP. is positively correlated with TLD: This implies that tasks
performed by a majority of workers are difficult to learn to perform.
Difficulty being expressed as time required to learn to perform a
task satisfactorily.

3. PERP. is positively correlated with CPF: This implies that tasks
performed by a majority of the incumbent workers will result in.
severe consequences if not performed correctly.

4, TDT is negatively correlated with TLD: This correlation indicates
that tasks with low time delay tolerances require longer periods
of learning time.

5. TDT is negatively correlated with CPF: This implies that tasks with
low time delay tolerances will result in severe consequences if
performance failure occurs.

6. TLD is positively correlated with CPF: This correlation implies
that tasks which are difficult to learn to perform correctly will
result in severe consequences in the event of performance failure.

Correlates of high magnitude in the above example would apply to few
jobs in our work society. It is highly probable the correlates would apply
to tasks performed by emergency medical service personnel and firefighters
to name two occupations where the job demands are exceedingly rigorous with
task performance constrained by low time delays. It is conceivable that an
analysis of occupational data from these two areas would indicate that formal
school training should occur prior to job assignment.

A reverse in the signs associated with the correlates between factor
vectors presented in the model matrix will establish the boundaries for a
gsecond matrix. This second model would indicate a high probability that
formal school training could be delayed indefinitely. Such a reverse implies
that a majority of the tasks performed by workers will exhibit high task
delay tolerance values, be easy to learn to perform, and produce inconse-
quential results if performance failure occurs. In addition, tasks with low
time delay tolerances will be easy to learn to perform and will produce
inconsequential results if performance failure occurs. Also, tasks that are
difficult to learn to perform will produce results in which performance
failures will be inconsequential.

The two correlational models presented in this section represent
situations in which occupational work requirements dictate two extremes.
The first model implies that formal school training should be scheduled
for new employees prior to job assignment, since an analysis of work
requirements indicates that a new employee would have difficulty perform-
ing assigned tasks without special training. The second model implies that
formal school training could be delayed indefinitely, since the analysis of
work requirements indicates a high probability that a new employee would
not have any difficulty learning to perform assigned tasks at the job site.

In the next section correlates between factor vectors generated from
three occupational fields are reviewed to demonstrate field application

of the process.



V THREE SAMFLE APPLICATIONS

The Occupational Research Program a: Texas A&M University recently
conducted job analytic studies in three criminal justice occupations to
derive training requirements for designing instructional systems. In one
study 295 tasks performed by 258 county detention officers were analyzed
(5). Tasks perfermed in county detention centers are closely related to
tasks performed by correctional officers in state and federal correctional
institutions. Generally, county detention officers process prisonmers into
the center, supervise the custody of inmates housed in cell blocks and
process prisoners for release from custody.

A second study investigated the work performed by 121 sheriffs'’
deputies (4). A portion of this study focused upon 423 tasks performed by
deputies working in counties with less than 40,000 population. These
officers perform a myriad of county law enforcement and public service

tasks.

The third study analyzed 355 tasks performed by 47 field sergeants
working in police departments serving highly populated cities (3). These
officers supervise the work of uniformed patrolmen who provide law enforce-
ment and public assistance services to municipal government.

The table on page 8 reports a matrix of correlates between factor
vectors across three occupations. The notation "PERP X TDT" in item 1
below refers to two factor vectors vf interest. The notation Ty» rB, and rC

refers to correlates in each occupational field relative to the factor
vector of interest. A review of the findings indicates that:

1. PERP X TDT: (rA = =.45, ry = -.50, & Ie = -.35)

A majority of the officers in each occupation perform tasks where
low time delays are tolerated prior to initiating performance of

a task once an officer observes that a task has to be performed.
This implies that officers may not have time to seek assistance or
guidance from supervisors or fellow officers on how to perform a
task, nor be able to look up a procedure in a manual.

2. PERP X TLD: (r, = -.46, ry = .35, & 1o = -.17)

A majority of the officers in occupations A and C perform tasks
which are relatively easy to learn to perform as indicated by the
negative coefficients. This is not the case with deputy sheriffs
working in less populated counties. Here, a positive coefficient

implies the tasks performed by a majority of the officers are
difficult to learn to perform; a reverse of the situation normally

expected of workers in an entry level position. It is generally
understood that these deputies perform a wide range of tasks which
in larger counties would be performed by senior deputies or

specialists.
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. = .2 = = - *
3. PERP X CPF: (rA <24, Iy = .48, & rC .02%)

A majority of the officers in occupations A and B perform tasks
in which the consequences of performance failure was deemed very
severe. This is evidently not true for officers in occupation C.
The job descriptions for officers in this field, revealed that
field sergeants continue to perform many line tasks. Line tasks
being the type of work normally performed by uniformed patrolmen.

4, TDT X TLD: (rA = -,06%, Ty = -.34, & T, = -.20)
It appears for occupations B and C that a significant negative
correlation exists between the length of time required to learn
to perform & task and the delay time tolerated to initiate perfor-
mance at the job site. This was not a characteristic of the
relationship between tasks performed by county detention officers
as evidenced by the low coefficient r = -.06.

5. TDT X CPT: (rA = =,77, Ty = -.76, & r. = -.59)

For these occupations a high correlation exists between the delay
time tolerated prior to initiating performance of a task and the
resultant severity if performance failure occurs. This implies
that tasks with low time delay tolerances will produce severe
consequences if not performed correctly.

6. TLD X CPF: (rA = ,39, Ty = LA, & r. = .71)

For these occupations a high correlation exists between the time
required to learn to perform a task satisfactorily and severity
of consequences if performance failure occurs. Specifically, this
indicates that tasks requiring long periods of learning time will,
if not performed correctly, produce severe consequences.

*Coefficients were not deemed significant at .05 level.
VI CONCLUSIONS

The correlates report very promounced relationships between work
requirements in each occupation, but indicate that uniform relationships
do not exist across these occupations. It couldé have been assumed that
all law enforcement and detention related occupations in criminal justice
career fields would exhibit similar relationships between work require-

ments across all occupations.

According to the first correlational model outlined in Section III
it would be appropriate for sheriff's deputies to receive formal school
training prior to job assignment since the work requirements of performed
tasks meet all six critical criteria. It is possible that formal school
training could be delayed for new employees in county detention centers
since a majority of the officers perform tasks which are not difficult
to learn to perform. And, it is conceivable that supervisory training
can be delayed for newly appointed first-line supervisors since a majority
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of supervisors continue to perform line tasks which relative to all tasks
in their job domain, arc¢ easy to learn to perform. Also, a majority of
the supervisors perform tasks where consequences of performance failure
ratings (from insignificant to serious) appears randomly distributed
across. all tasks.

TABLE 1

Correlates Between Task Factors Across
Three Criminal Justice Occupations

OCCUPATIONS
A = 258 County detenticn officers, 295 tasks
B = 121 Deputy sheriffs, 423 tasks
C = 47 VField sergeants (municipal police department), 355 tasks

TASK FACTORS (DATA VECTORS)

PERP = Percentage of members performing tasks
TDT = Task delay tolerance

TLD = Task learning difficulty

CPF = Consequences of performance failure

TDT TLD CPF
A B C A B c A B c
PERP -.45 -=,50 -.35 -.46 .35 -.17 .24 .48 .02
TDT 1 1 1 -.06 -.34 -,20 -.77 -.76 -.59
TLD 1 1 1 .39 .71 .71
VIT SUMMARY

Designers of instructional systems need to determine 1f formal school
training should be scheduled prior to job assignment. In the event formal
school training can be delayed less costly forms of training can often be
instituted at the job site. This training can provide job experiences and
instruction which will benefit the employee during his formal school exper-
ience. The job experience will provide a frame of reference to make formal

chool training more job related, and instruction at the job site and agency
classroom can build knowledge and skills which may permit reduction in
amount of time required to deliver formal school training.

Present procedures for designing instructional systems incorporate
techniques for collecting data to validate the job relatedness of proposed
training curriculum and can define critical tasks which new employees should
be trained to perform. This same data, when analyzed in a correlation matrix,
can offer a designer of instructional systems insights into the critical
work requirements of tasks distributed across a specific job domain.
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Determining if formal school training can be delayed requires a special
analysis of the critical work requirements at the job site. The analysis
involves computing a matrix of correlates among task-factor vectors measur-
ing: a) emphasis of task performance at the job site, b) task learning
difficulty, c) task delay tolerance, and d) consequences of performance
failure of tasks. The resultant matrix will enable the designer to assess
relationships between work requirements and determine if formal school
training can be delayed.

Length of delay is a judgment the designer will have to make based on
knowledge of when tasks which are difficult to learn to perform and have
low time delay tolerances become major assignments for new employees. An
advisory committee composed of knowledgeable first line supervisors can
assist the designer in setting time limits which can vary according to the
work environments at various job site.
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METHODS FOR DETERMINING SAFETY TRAINING PRIORITIES
FOR JOB TASKS

r By
Nancy A. Thompson
and
Hendrick W. Ruck
Occupation and Manpower Research Division
Air Force Human Resources Laboratory
Brooks AFB, Texas »

The Air Force Human Resources Laboratory is actively involved
in performing training requirements research using both operational
and experimental occupational survey data. Currently, research is
aimed at providing products to assist training designers in deciding
which tasks should be considered for training in various Air Force
specialties. In addition to the training requirements work, a basic
research study is presently being conducted on the feasibility of
developing a method of prioritizing job .tasks in terms of hazard potential,
expected frequency of accidents and other pertinent factors that could
assist training designers in determining needs for safety training.

There are several similarities between the objectives of the
safety training research and the training requirements research. Both
streems of research endeavor to define certain task factors that will
prove to be predictive of training requirements. Both efforts employ
the regression modeling approach, a method that is more thoroughly
discussed by Ruck (1978). Also, both projects share the goal of con-
tributing meaningfully to the job relevancy of Air Force training

programs.

The safety training research described in this paper is in response
to a request from the Air Force Inspection and Safety Center (AF1SC)
at Norton Air Force Base. The objective is to provide the AFISC with
information to help prevent on-the-job accidents that result in injuriles,
loss of equipment, loss of time and loss of materials. The approach
is to collect hazard potential ratings for technical tasks and determine
the extent to which these hazard potential ratings (and a number of
other task factor ratings) can predict accidents on the job. The
purpose of this paper is to present an approach to working with accident
data, to discuss some of the problems associated with this type of
data and to discuss future directions for an expanded study of accident
data in various career fields. It is importamt to note that the problem
addressed in this paper has to do with "what tasks will have accidents"
and not with "which people will have accidents." Therefore, the question
addressed in this paper is somewhat different from that normally considered

in safety research.




Approach

The approach taken in the safety training priority research was
to define task factors believed or known to be predictive of accidents,
to collect task factor ratings from experts, to prioritize job tasks
in terms of need for safety training, and to develop regression models
with predictive efficiency for safety training. Data were analyzed
using the comprehensive occupational data analysis programs {CODAP)
(Christal & Weissmuller, 1976).

Several alternatives to determining characteristics peculiar

to safety training were considered. Based on previous training priorities
research, ratings of consequences of inadequate performance, task

delay tolerance and task difficulty were ircluded in the analysis.
Consideration was given to a scale that would yield ratings of safety
training requirements, but was rejected because the scale was not
clearly related to the problem. Another possible approach was to

use only tasks which had been involved with accidents; however, this
approach did not address tasks that might have been potentially hazardous
but had not had any occurrence of accidents. Ultimately a new task
factor scale was devised to measure the nazard potential of tasks.
The approach for this initial study is promising in that rater response
has been good and initial results are encouraging.

Data Collection

Phe aircraft armament specialty (AFSC 462X0, previously called
weapons mechanic), was chosen for the present study. The aircraft
armament career ladder consists of 12,669 incumbents, 2,588 of which
serve at a supervisory skill-level. The major job groups for non-
supervisory incumbents are weapons loader (72%), weapons release (18%),
and gun services (10%). Each job incumbent performs an average of
70 tasks out of a possible 527 tasks included in the job inventory.
Twenty-nine percent of the time spent by job incumbents is on super-

" vistory functions; 28% of their time is spent on loading functionsj
and 15% is spent on flight line inspections and operational checks.

Criterion data were extracted from accident reports that were
supplied by the AFISC. Among various variables, the reports provided
the accident location and date, the cost per accident, and a narrative
describing the accident. These reports were reviewed by a person
knowledgeable in the aircraft armament specialty and the accidents
were matched with the tasks that were being performed when the accidents
occurred. The number of accidents per task was then established for
each of 527 tasks as listed in the job inventory for 462X0. As is
frequently discovered when dealing with accident data, the ratio of
accidents to tasks was very low. In a time frame beginning in July,
1975, and ending in December, 1976, a total of only 49 accidents was
reported that could be related to the job inventory for the aircraft
armament specialty. Furthermore, these 49 accidents were assoclated
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with only 20 tasks from the 527 tasks included in the inventory. When
the number of accidents was broken down by duty, it was found that
almost half (26) of the accidents occurred while performing loading
tasks. Other accident related duties were: (a) performing operational
checks of aircraft suspension, release, launch, and monitor and control
systems (10 accidents); (b) shipping and transporting munitions (8
accidents); (c) performing flight line inspections of aircraft suspension,
release, launch, and monitor and control components (2 accidents);

(d) performing flight line maintenance of gun systems (2 accidents);

and (e) removing, installing, and rej‘acing aircraft suspension, relzase
launch, and monitor and control components (1 accident).

Several task factors were collected from the supervisors in the
field. These factors included consequences of inadequate performance,
task delay tolerance, and task difficulty. The development of these
factors was described by Mead (1975) at the 17th annual conference
of the Military Testing Association.

Since this study was concerned with safety training, a fourth
factor was develcped called hazard potential. The hazard potential
factor was suggested by a study which evaluated human effects on nuclear
systems safety (Askren, Campbell, Seifert, Hall, Johnson, Sulzen,

1976). The hazard potential scale was designed to de.ermine which
tasks are more hazardous to perform than others and might, therefore,
cause accidents. If the raters agree that certain tasks are more

hazardous to perform than others, then safety training can be recommended
for those tasks.

The nine point hazard potential scale ranges from extremely low
hazard potential through extremely high hazard potential. The hazard
scale was sent to seven and nine skill level supervisors who were
asked to first check only those tasks in the inventory which he or
she considered to be potentially hazardous. Then the rater was asked
to rate the checked tasks on a scale from 1-9 to indicate how potentially
hazardous each task is. For analysis purposes the scale was considered
a 10 point scale because a task not checked was given a value of zero,
indicating no hazard potential. Appendix A illustrates the rating
scale. Appendix B presents the inter-rater agreement indices for
a sample size of 50 (based on the Spearman Brown formula) for all

task factors.

In addition to the four task factors, two other variables wiiici
had previously been collected in a routine occupational survey were
considered: percent members with 1-48 months total active military
service performing each task and an index of percent of time spent
by members with 1-48 months service performing each task. Appendix
C shows the zero-order correlations among the six variables. Although
the correlation between hazard potential and consequences of inadequate
performance is high, (r=.70), there are some conceptual differences
in the two factors. Other factors correlate significantly with hazard
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but the correlations are not as high. These include percent members
performing (r=.33), percent time spent (r=.35), and task delay tolerance
(r=.-34). The negative relationship with delay is due to the fact

that the delay scale is inverted with a rating of one rather than

nine being the most critical. The lowest and only nonsignificnat
correlation was hazard potential with difficulty (r=.-04). Clearly,
difficulty and hazard potential do not appear to be linearly related

for this specialty.

Data Analysis

A factor printout program (FACPRT) was run to produce all of
the tasks sorted in descending order of hazard potential according
to the supervisory ratings. The task that the supervisors agreed
was the most hazardous was "arm or dearm aircraft armament systems
other than guns'. An extract from the hazard potential FACPRT listing

is given in Appendix D.

The factor printout listing reflects the opinions of the people
working in the field and would be highly useful for training designers.
However, it must be noted that some of the ratings may have been affected
by the rater’s knowledge of accidents that had already occurred on

certain tasks.

To take the research a step further, prediction models were con-
sidered. As mentioned earlier, a major difference exists between
this study and other safety research in that this study is predicting
tasks that will have accidents occur while the task is being performed
rather than predicting who will have an accident while performing
the tasks. Consideration was given to predicting the probability
of an accident occurring if the task is performed once. In order
to predict probabilities ‘it would be necessary to have frequency of
performance data for each task; these data are not available. Since
a considerable data collection effort would be required to obtain
these data, the model predicting probability has been deferred at

this time.

From the possible criteria available for analysis, frequency
of occurrence of accidents per task was considered the most appropriate.
The distribution of the criterion for this specialty was badly skewed.
Of the 20 tasks associated with accidents, 11 tasks had only 1 accident
occurrence, 3 tasks had 2 accidents, 2 tasks had 3 accidents, 1 task
had 4 accidents, 2 tasks had 6 accidents, and 1 task had 10 accidents.

Three models were developed to investigate the relationships
among three primary predictors, hazard potential, an index of percent
time spent, 1-48 months, percent members performing 1-48 months; six
generated variables; and the frequency criterion. The models will
be referred to as full, exposure, and hazard. Table 1 illustrates
the variables in each model. In addition, the relative contribution

of the hazard potential rating was evaluated.
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TABLE 1. VARIABLES INCLUDED IN EACH
OF THE THREE PREDICTION MODELS

Variables Full Exposure Hazard

Hazard Potential X X
Percent Members Performing

1-48 mos. X X
Percent Time Spent 1-48 mos. X X
Hazard Squared X X
Members Squared X X
Time Squared X X
Hazard X Time X
Hazard X Time Squared X
Hazard Squared X Time Squared X
Results

The full model predicting frequency of occurrence had an R=.70
(p<.001); the exposure model with the percent time and percent members
variables had an R=.68 (p<.001); the third model with hazard and hazard
squared had an R=.38 (p<.001). Considering the three primary predictors,
hazard potential, the index of percent time spent, and percent members
performing; the index of percent time spent on a task accounted for
the most variance in the regression models. Percent time correlates
.42 with frequency, whereas hazard potential only correlates .27.
However, hazard potential does contribute significantly to the full

model.

A predicted number of accidents based on the regression weights
derived from each of the three models (full, exposure, hazard) with
f requency of accidents as the criterion has been computed for each
of the 527 tasks for each model. Each of the three sets of predicted
numbers of accidents was ordered in factor printouts from the task
with the highest predicted number through the task with the lowest
predicted number. Appendix F, G, and H are tables showing the cumulative
percentage of accidents occurring at different cumulative percentages

of tasks.



A chi square was run on each of the sets of predicted number
of accidents to test the hypothesis that the distribution of actual
accidents over predicted scores was no better than chance. The accident
distribution was found to be significantly different from chance (p<.01)
for each set of predictors. A chi square for independence among the
three sets of predicted scores was significant (p<.05). 1In addition,
a chi square for independence between the full model and the exposure
model was significant (p<.05). However, no difference between the
full model and hazard was found. Appendix I presents the chi square
models. Although the regression model indicates that the hazard potential
ratings add significantly to the prediction, the chi square analysis,
a somewhat less powerful test, does not indicate significantly different
distributions between the full model and the hazard model. A decision
to use or not use the hazard potential ratings would be based on further
test results together with the expense in money and time involved
in collecting the data.

Conclusions and Future Directions

The results of the analysis applied to the aircraft armament
speciality are encouraging. One of the most useful products generated
is the factor printout of the hazardous tasks as rated by the supervisors
in the career ladder. This is an easily understandable tool which
could be used by the training designers. The full regression model
that was developed to predict expected frequency of accidents accounts
for 49% of the variance in this particular speciality. However, it
is not yet known how well the model will hold up on cross validation.

Efforts are continuing to determine if the methods so far developed
in the present study are valid and generalizable. To that end, research
is currently in progress to cross validate and cross apply results

developed in the present study.

Additional survey of the 462X0 ladder has been conducted and
is under analysis. The survey was performed to collect field recommended
training emphasis judgments. Field recommended emphasis ratings are
a measure of a task's recommended formal training emphasis, either
school or on-the-job, based upon the ratings of field supervisors.
The interrelationship of this variable with others already collected

will be investigated.

A cross validation study is planned for the 462X0 ladder. When
enough new accident data (18 months worth) have been collected, the
weights from the frequency of performance model will then be applied
to the new data to determine how well the equation would predict in

the cross-application.:
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The method used for analysis of the aircraft armament specialty
will be repeated for two additional career fields. Surveys are currently
in the field for Fire Protection (571X0) and Fuel (631X0). Results
from these two fields may indicate whether the methods developed have

any applicability across specialties.

In general, the preliminary findings from this feasibility study
have been encouraging. The approach and the methods for predicting
tasks which will have accidents are promising. However, results from
this initial study must be regarded with reservations until a cross-
validation of 462X0 is finished and the results of cross-applications
to additional career fields are available.
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Rating Scale

1

2

APPENDIX A:

HAZARD POTENTIAL RATING SCALE

Hazard Potential

Extremely Low Hazard Potential
Very Low

Low

Below Average

Average

Above Average

High

Very High

Extremely High Hazard Potential
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APPENDIX B: RATER AGREEMENT INDICES AND AVERAGE
MEAN RATINGS FOR TASK FACTORS

Task Factor Rkk* Average Mean Rating
Hazard Potential .9315 1.87
Consequences of Inadequate Performance .9390 6.16
Task Delay Tolerance .8914 4,52
Task Difficulty .9302 4,07

* Rater agreement indices for a sample size of 50 raters as
estimated by the Spearman Brown formula.

325

304




APRENDIY C: CORRELATIONS OF VARTABLES (=527 TASKs)"

Consequences  Task

Hazard  of Inadequate Delay  Task Percent Members Percent Time
Potential Performance  Toleramce Difficulty Performing Spent
Hazard Potential 1,0000

Consequences of .
Inadequate Performance .6992 1.0000

Task Delay Tolerance  -.339%4  -.5938 1.0000

Task Difficulty -.0439 2111 -.1438 1,000

Percent Members
Perforning 1-48 mos. 3302 .2870 -4453 =256 1.0000

Percent Time Spent 3509 2377 L4310 -,2820 9702 1.0000
1-48 mos,
¥ Correlations above .088 are significant at the .025 level,
3o
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APPENDIX D:  PRIORITIZED JOB TASKS IN TERMS OF HAZARD POTENTIAL RATINGS

A Con
Ao Time  of Num
Seq Haz  Mem Spent Tnad, Del of
4 bt 18 148 Per Tl Dif Aec

P 162 Armor Dearm Afrcraft Armament Systems 1 6.2 62 19 N5 L9 38 6
Other Than Guns

F 10 lLoad or Unload Nom-Nuclear Munitionson 2 5.9 57 16 7.8 25 42 10
Afrcraft or Pre-Load Stands or Racks

F 172 load or Unload Preloaded Non-Nuclear 3 5.9 % S 1.8 26 42 0
Munitions on Aircraft

F 174 DPerforn Functional Checks or Tests on 23 4.3 60 1.7 1.7 210 &2 6
Adrcraft Armament Circuits While
Loading

P 426 Drive Amunition Loaders 76 31 18 K N0 A A
H 230 Perforn Operational Checks of Jettison 8 2.9 48 9 13 6 4l
~ or Emergency Release Systems Using
Meters or Indicators
P 445 Perform Facility Cleaning on Vehicles 396 87 Joo59 S 43 0
X= L8 108 19 606 452 407

= L2 1.6 .21 8 8 .5

32
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APPENDIX E: CORRELATIONS BETWEEN PREDICTORS*
AND CRITERION (N=527 TASKS)

Accident Frequency

Hagn¥d Potential L2721
% Members Performing (1-48 mos) . 3386
% Time Spent (1-48 mos) L4215

* All correlations significant (p<.025)
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APPENDIX F: CLASSIFICATION OF PERCENTAGES OF ACCIDENTS OCCURRING ON
DIFFERENT PERCENTAGES OF TASKS ORDERED ON PREDICTED NUMBER
OF ACCIDENTS BASED ON FULL REGRESSION MODEL

Percentages of Accidents Percentages of Tasks

45 1
53 5
67 10
86 20
86 30
90 40
98 50

100 100

g4
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APPENDIX G: CLASSIFICATION OF PERCENTAGES OF ACCIDENTS OCCURRING ON
DIFFERENT PERCENTAGES OF TASKS ORDERED ON PREDICTED NUMBER
OF ACCIDENTS BASED ON EXPOSURE MODEL

Percentages of Accidents Percentages of Tasks

45 1
49 5
49 10
67 20
69 30
82 40
92 50
100 100
g
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APPENDIX H: CLASSIFICATION OF PERCENTAGES OF ACCIDENTS OCCURRING ON
DIFFERENT PERCENTAGES OF TASKS ORDERED ON PREDICTED NUMBER
OF ACCIDENTS BASED ON HAZARD MODEL

Percentages of Accidents Percentages of Tasks

33 1
49 5
65 10
88 20
88 30
88 40
96 50
10C 100
SR
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APPENDIX I: CHI SQUARES

1. Chi Square for Difference From Chance
for Full Model

Percentage of Tasks

20 40 60 80 100
Number of 42 2 4 0 1
Accidents
x2 = 133.14 (p<.01)
2. Chi Square for Difference From Chance
for Exposure Model
Percentage of Tasks
20 : 40 60 80 100
Number of 33 7 5 2 2
Accidents
x2 = 70.49 (p<.01)
3. Chi Square for Difference from Chance
for Hazard Model
Percentage of Tasks
20 40 60 80 100
Number of 43 0 5 1 0
Accidents

x2 = 142.33 (p<.01)




x2 = 2.62 (NS)

4. Chi Square for Independence Among
Three Models
Percentage of Tasks
0-1 2-5 6-10 11-20 21-100
w @ Full 22 4 7 9 7
°g
5 & Exposure 22 2 0 9 16
g%
2 g Hazard 16 8 8 11 6
x2 = 19.30 (p<.05)
5. Chi Square for Independence
Between Full and Exposure Models
Percentage of Tasks
0-1 2-5 6-10 11-20 21-100
w o Full Model 22 4 : 7 9 7
° &
8 .Y Exposure 22 2 0 9 16
-a T Model
28 )
x = 11.19 (p<.05)
6. Chi Square for Independence
Between Full and Hazard Models
Percentage of Tasks
0-1 2-5 6-10 11-20 21-100
w @ Full Model 22 4 7 9 7
° &
853 Hazard 16 8 8 11 6
'a - Model
Z <
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Methods for Collecting and Analyzing Task Analysis Data

by

A. John Eschenbrenner
Philip B. DeVries

McDonnell Douglas Astronautics Company_
St. Louis, Missouri

and
Hendrick W. Ruck

Air Force Human Resources Laboratory
Brooks AFB, Texas

The opinions and conclusions expressed in this paper
are those of the authors and are not necessarily
those of the United States Air Force.

Since the U.S. Air Force (AF) developed its first major instructional
system in 1965, the systems approach to training has received considerable
emphasis within the Department of Defense and in the civilian sector.

The issuance of AF Manual -(AFM) 50-2, Instructional System Design, and
AF Pamphlet (AFP) 50-58, Handbook for Designers of Instructional Systems,
witnessed a realization on the part of the AF that application of

modern instructional technologies might yield substantial improvements

in the effectiveness and efficiency of AF training programs. In both
documents, considerable emphasis has been placed upon achieving close
correspondence between training program content and job performance
requirements.

The Occupational Survey (0S) is an information source useful for
accomplishing job analysis and specifying job performance requirements
within the context of AF technical training. However, it does not, nor
was it intended to, generate the kinds of data about job performance
subtasks or elements and supporting skills and knowledges that are
required to design instruction. These data are the products of a rig-
orous task analysis. The process by which a skilled instructional
designer identifies the major procedural steps and makes inferences
about skill and knowledge requirements is not well articulated. Addi-
tionally, those in the Air Training Command (ATC) who are responsible
for conducting and documenting task analyses are Subject-Matter Special-
jsts (SMSs), not educational technologists. The implementation of a
simplified task analysis procedure/documentation system and a computer-
based task analysis data bank may offer significant economies in the
design and revision of technical training courses. A standardized task
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analysis procedure would help insure that course content decisions are
.made on the basis of job performance requirements as moderated by train-
ing situation constraints; and a computer-based data bank would provide

a means of storing, retrieving, updating, and disseminating detailed

task analysis information. Ultimately, these economies might be expected
to manifest themselves in the form of more effective and Jess costly
training.

The primary objective of this study is to develop and field test a
simple-to-use, reliable, valid, and cost-effective/time-efficient task
analysis procedure for application by ATC training development personnel
responsible for the design and conduct of technical training courses. A
secondary objective is to make recommendations regarding the feasibility
and utility of implementing a computer-based task analysis data bank and
to submit a preliminary data bank design for consideration. End items
include:

a. A handbook detailing a standard task analysis procedure that
will provide an acceptable degree of uniformity and quality
control over task analysis efforts at ATC Technical Training
Centers (TTCs); and

b. - A systems analysis of present and future AF task analysis
requirements, with special emphasis on the recommendations
regarding future plans for a task analysis data bank.

The investigative approach employed in this study is straight-
forward and comprehensive. In Phase I, task analysis procedures currently
in use at ATC TTCs were characterized and evaluated, and recommendations
for improving the task analysis effort were proposed. In Phase II, a
standard procedure was specified and a prototype handbook was developed.
It will be field tested at ATC TTCs, and revised on the basis of field
test results. In Phase III, the task analysis handbook and the descrip-
tion of data bank requirements will be prepared; reviewed in conference
with intended users and management personnel, and revised as necessary
prior to finalization. Inherent in this approach is the assumption that
continuous involvement of ATC training development and management person-
nel in the design, testing, gnd revision process will insure that the
final product is useful and will maximize the probability that it will be
accepted and implemented.

Phase 1

Survey Procedures

A semistructured research interview was employed tc gain insight into
the task analysis procedures currently being utilized in the AF technical
training community. Specific areas of inquiry were the relative percentage
of time spent revising existing courses versus developing new ones; proce-
dures currently utilized to accomplish, document, and validate subtask and

~
v
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skill/knowledge analyses; and familiarity with and judged adequacy of
the task analysis guidance provided in AFM 50-2 and AFP 50-58.

The sample of interviewees included a full range of training
development personnel, including military and civilian education
specialists. Instructional System Development (ISD) technicians, and
master instructors, who had been or were currently involved with task
analysis efforts at the five ATC Training Centers. In addition, train-
ing development personnel from tne 3306th Test and Evaluation Squadron
at Edwards AFB; the School of Aerospace Medicine, Brooks AFB; and the

School of Health Care Sciences, Sheppard AFB, were alse interviewed.

Results

We found that task analysis procedures and documentation methods
utilized at the TTCs were widely variant. Documentation produced in
response to inquiries regarding how the results of task analyses were
recorded ranged from Plans of Instruction (POIs) to fairly detaiied ISD
worksheets, most of which were locally designed. It was our feeling
that quality control of the task analysis effort across branches within
the same group would have been difficult, at best. An integrated
quality control program across TTCs would be virtually impossible.
Therefore, an attempt to develop and implement a standardized task
analysis procedure/documentation system for application at all TTCs
seemed a worthwhile pursuit.

We also noted with some interest that no individual or group of
individuals at the TTCs was ultimately accountable for the task analysis
effort. The issue of accountability is, of course, closely related te
that of quality control. For ATC to realize the maximum benefits
associated with implementing a standardized task analysis procedure/
documentation system and to insuie a rigorous quality control program,
an articulated accountability system must be defined and implemented.

Frequently heard comments regarding currently avaitable ISD and
task analysis guidance. documents ?AFM 50-2 and AFP 50-58) included,

"too complex," "require too much paperwork," and "most applicable to:
the design of new courses." With regard to the final comment, in
response to a direct survey inquiry, we found that training development
personnel currently spend the great majority of their time (in excess

of 95%) completing task analyses in support of the redesign of existing
technical training courses. There seems to be a legitimate need for a
simplified task analysis procedure/documentation system that can be
applied in the revision of existing courses as well as the development
of new courses. Additionally, a preliminary assessment of the feasibil-
ity of implementing an automated storage/retrieval system for task
analysis data seems warranted. This type of data bank would facilitate
the revision of existing courses and would support implementation of a
quality control/accountability system.
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Recommendations/Actions

Based on survey findings and our observations, we recommended that
a simplified task analysis procedure/documentation system, including
improved procedures for in-process review of task analysis efforts, be
developed and field tested at ATC TTCs. Additionally, we recommended
investigating the feasibility of providing an automated storage/retrieval
system for task analysis data. The Air Force Human Resources Laboratory
(AFHRL) and ATC directed us to proceed with the development of a proto-
type task analysis handbook. Further, ATC agreed to support field
testing of the prototype handbook at the TTCs.

Phase IT

Handbook Development

The task analysis handbook addresses the design and revision of
technical training courses and presumes the existence of a comprehensive
task listing in the form of a Specialty Training Standard (STS) or
Course Training Standard (CTS). The handbook task analysis procedure
represents a best-mix of procedures contained in existing documents and
literature, while incorporating the comments and suggestions made by
training development personnel during the Phase I survey.

The handbook presents task analysis as a three stage process.
Figure 1 presents, in flowchart format, an outline of the handbook task

analysis procedure.

Stage A consists of converting STS/CTS task and knowledge items
into Preliminary Criterion Objectives (PCO). In Stage B, each PCO is
examined and broken dovn into its component subtasks. Finally, Stage C
consists of determining the skills and knowle'jes which underlie or
support each subtask. It was our strong feeling that identification of
supporting skills and knowledges had to be addressed if the task analysis
effort was to achieve its two primary objectives: (1) insuring that
only "need to know" content was included in a course, and (2) providing
an adequate information data base to support preparation of objectives
and test items. Stage C is primarily inferential in nature and therefore
less amenable to proceduralization than other parts of the process.
However, some guidelines are offered in support of Stage C activities.

It should be noted that there are a number of differences between
the handbook procedures and the detailed task analysis guidance pre-
sented in AFP 50-58. First, the task analysis guidance in AFP 50-58
is fragmented, whereas tne prototype handbook presents task analysis as
an integrated process. Second, AFP 50-58 calls for a considerable
amount of task analysis activity prior to finalization of the training
standard, while the handbook assumes a training standard as the point
of departure. Third, the handbook specifies a single format (the
flowchart) for intermediate documentation, and a single form for final
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documentation. Importantly, too, the final documentation form is con-
siderably simpler than the one presented in AFP 50-58. Fourth, the
handbook is built on the assumption that task analysis wiil be performed
by a Subject-Matter Specialist (SMS) who is relatively inexperienced in
ISD theory and practice. Handbook procedures, therefore, do not require
the SMS to conduct an instructional analysis. The procedures 'n AFP
50-58, on the other hand, call for the analyst to classify eacn knowl-
edge being analyzed (e.g., chaining, associating) to determine profi-
ciency levels for supporting skills and knowledges, and to specify the
amount of practice required to reach proficiency. It is our feeling
that these decisions are better left to instructional design specialists.
Fifth, and finally, the handboox specificaliy caiis for a series of
reviews by SMSs at key points in the task anlysis process. The inter-
action between analysts and reviewers should provide an excellent
safeguard against overtraining. It was our feeling that SMS review and
verification is given insufficient emphasis in AFP 50-58.

Table 1
Differences Between AFP 50-58
and Task Analysis Handbook Procedures

AFP 50-58 Task Analysis Handbook

Fragmented Procedures Integrated Process
Analysis Prior to Finalization Assumes Existence of

of Training Standard Training Standard
Complex Documentation Simple Documentation
Assumes Instructional Design Assumes Technical Subject

Expertise Matter Expertise
Requires Managerial Review Requires More Interaction

and Review by Other SMSs
during Task Analysis

Field Test Procedures

A two-stage field test of the prototype task analysis handbook
will be conducted. Stage 1 consists of preliminary tryouts, while
Stage 2 will be devoted to feasibility testing (i.e., formal evaluation).

Stage 1 Procedures and Results. Preliminary tryouts were accom-
plished to obtain information useful for revising the prototype handbook.
The goal was to develop an empirical data base that could be used to

!)._(
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identify required revisions and make the handbook as useful as possible.
A potentially important by-product of preliminary tryouts was a set of
task analysis examples directly relevant to AF technical training. The
three sites selected for preliminary tryout of the handbook were Keesler
AFB, Edwards AFB, and Chanute AFB.

Every attempt was made to insure that the courses chosen for
preliminary tryouts of the task analysis procedure encompass the full
range of technical training. Basic and advanced training for "soft"
skill courses, operator training courses, and maintenance courses were
represented. Two or more courses per site were utilized as test beds.
For each course, a duty area was selected, and a task performance item
and a task knowledge item from within that duty area were chosen for
analysis. For each course at each site, two SMSs participated in the
preliminary tryout. One of these SMSs served as an analyst, the other

served as & reviewer.

Analysts then employed the handbook procedures to analyze one task
performance item and one task knowledge item from the selected duty
area and documented the analyses. Task analysts vere encouraged to ask
questions, identify problems, and present suggesiions for improving the
procedure. If the analyst failed to understand an explanation, another
wording or elaboration was attempted. If the analyst failed to under-
stand an example, verbal clarification was provided. Probleins encountered,
explanations and additional information provided, and suggestions for
improvement, as well as typographical errors and other kinds of diffi-
culties that the analysts encountered, were recorded. Reviewers had
two tasks during preliminary tryouts. Their primary task, of course,
consisted of reviewing task analysis worksheets and documentation. A
secondary function involved critically reviewing the handbook in an
attempt to identify faulty wording, unclear passages, inadequate
explanations, poor examples, improper sequencing, poor layout, typo-
graphical errors, and other difficulties. Additionally, general
suggestions for improving the handbook and procedures described therein

were solicited.

Additionally, each Technical Training Group (TTG) at each TTC
provided a senior review team, consisting of an educational specialist
and a senior SMS, which examined the handbook, identified problems and
made suggestions for improvement, and completed a free-response question-
naire containing items related to the adequacy and practicality of the
task analysis procedure/documentation system described in the handbook,
as well as items related to appropriateness of style and format.

To reiterate, the objective of the preliminary tryout phase of
field testing was to gather information that could be utilized to "fine
tune" the handbook prior to feasibility testing (i.e., formal evaluation).
At each test site, those training development personnel who participated
as task analysis teams and as senior review teams generated a sizable
number of suggestions for improving the handbook. There was at each
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test site substantial overlap between the suggestions put forth by the
two groups of participants. In our view, this close agreement consti-
tuted consensual validation and provided sufficient justification for
revising the handbook in accord with the suggestions made. Not surpris-
ingly, both the number of new and the number of major suggestions
generated decreased steadily from site to site. We concluded that the
preliminary tryouts had indeed served their primary purpose--a consider-
able amount of "fine tuning" had been accomplished.

Stage 2 Procedures. The three sites to be used for feasibility
testing (formal evaluation) will be Lackland AFB, Lowry AFB, and

Sheppard AFB. Three courses per site will be identified as test beds.

For each course, a duty area will be selected, and a task performance
item and a task knowledge item from that duty area chosen for analysis.

For each course at each test site, four SMSs, one senior SMS, and
one training specialist will participate in the feasibility testing.
The pool of four SMSs will be divided into two two-person task analysis
teams. On each team, one SMS will serve as the analyst, the other as
reviewer. The senior SMS and the training specialist will serve as a
task analysic evaluation team.

Analysts will utilize the task analysis handbook to analyze the
selected task performance item and task knowledge item from the chosen
duty area and document the analyses. Those participants designated as
reviewers will participate in the analysis and documentation activities
in the manner prescribed in the handbook. The amount of time required
by each team to complete each major step in the analysis will be
recorded. Upon completing the analysis, each analyst and reviewer will
be asked to complete a Handbook Evaluation Survey. The survey consists
of 43 Likert-type items that solicit opinions regarding the task analysis
procedures prescribed in the handbook as well a handbook format and
style. Additionally, three free-response items ..2 also ircluded to
allow respondents to indicate which handbook features they like best
and least and to raise important issues not directly addressed in the
survey.

Evaluators will then be asked to review the completed task and
knowledge analysis and assess each analysis from the standpoints of
accuracy, completeness, and overall adequacy as a basis for the develop-
ment of objectives, the preparation of tests, and the design of instruc-
tion. They will also be asked to judge the degree of correspondence
between the analyses produced by the two analysis teams.

Additionally, each TTG at each TTC will provide a senior review
team, consisting of an educational specialist and a senior SMS, which
will examine the handbook, identify problems, and make suggestions for
improvement, and complete the Handbcok Evaluation Survey.

321



The simplicity of the handbook procedure will be assessed by
examining analyst, reviewer, and senior review team opinions regarding
the readability of the manual, the clarity of the explanations offered,
the adequacy of examples included, and the appropriateness of the
terminology. These data will be gathered with the Handbook Evaluation

Survey.

The validity of the handbook procedures will be assessed by examin-
ing the opinions of the task analysis evaluation teams with regard to:
the accuracy of each analysis; the completeness of each analysis; and
tnie overail adequacy of eacn analysis as a basis for developing objec-
tives, preparing tests, and designing instruction. An overall rating of
the quality of each analysis will also be solicited.

The reliability of the handbook procedures will be assessed by
examining the correspondence between analyses for each course (evalu-
ation team judgments), and the consistency of high correspondence across
courses. The consistency with which the new procuedres produce high
quality results will provide an additional index of reliability.

Summary and Conclusions

An investigative study was undertaken at the behest of ATC to
review task analysis methodologies currently in use, to recommend
improvements in current procedures, to develop a simple-to-use, reliable,
valid, and cost-effective/time-efficient task analysis procedure. In
addition, should a successful procedure be developed, the study would
examine the feasibility of providing an automated storage and retrieval

system for task analysis data.

Results from Phase I of the study included strong recommendations
for development of a simple standardized procedure and documentation
system, and establishment of accountability for task analyses. Further-
more, it was recommended that the procedure be oriented toward both
course revision and initial course development.

A new task analysis procedure was developed to satisfy the ATC
requirements. The procedure differed significantly from current AF
recommended task analysis procedures in that it is simpler, designed for
SMSs, requires streamlined documentation, requires accountability, and
is an integrated process. Preliminary tryouts of the prototype task
analysis procedures resulted in a handbook that could be formally
evaluated. Conclusions about the success of the handbook must wait
until the final formal testing has been conducted and evaluated.
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Methodology for Selection and Training
of Artillery Forward Observers
Job Analysis¥*

by

John B. Mocharnuk
and
Ruth Ann Maico

Engineering Psychology Department
McDonnell Douglas Astronautics Company
St. Louis, Missouri

INTRODUCTION

The U.S. Army Field Artillery School at Ft. Sil1l1, Oklahoma is
charged with the responsibility of training artillery officers in all
facets of artillery systems performance. One component of this system
is the location of enemy targets and subsequent destruction of these
targets through direction of fire by an observer located in a forward
position in- the combat zone, remote from the artillery pieces. The
accuracy and rapidity with which the forward observer (F0) is able to
perform these tasks havea direct bearing on the outcome of the battle-
field situation, i.e., whether enemy targets .are destroyed or disabled.
With advances in battlefield weapons technology and enemy mobility, the
role of the FO has become even more critical. Recently, concern has
been expressed regarding the selection of personnel who are best suited
to perform these tasks and the requisite training necessary to increase
the efficiency and effectiveness of the combat artillery unit.

In response to this concern, a Weapons System Training Effectiveness
Analysis (WSTEA) study was conducted by the Directorate of Evaluation at
the Army Field Artillery School. That study focused on the forward
observer component of the Field Artillery system. Their findings indi-
cated that considerable improvement in the effectiveness of the system
could be achieved by improving the accuracy of both target acquisition
and location on the part of the FO.

It is clear .from the WSTEA report that FO performance is not at the
desired level. The WSTEA evaluation revealed that although accurate
fire delivery could be achieved, forward observers required an average
of 4.7 artillery rounds in adjustment to achieve the desired accuracy.
The Army Training and Evaluation Program (ARTEP) standard is three rounds
for adjustment prior to firing for effect. Other results of the WSTEA
field evaluation showed self-location accuracy and target location accu-
racy to be below ARTEF standards.

*This is based upon research being conducted for the U.S. Army Research
Institute for the Behavioral and Social Sciences under Contract

DAHC-19-78-C-0025.
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Additional studies (Eschenbrenner & Taylor, 1969; Taylor &
Eschenbrenner, 1979; Taylor, Eschenbrenner, & Valverde, 1970; Dominque,
1973; Laveson & De Vries, 1973; U.S. Army Combat Development Command,
‘1968; U.S. Army Field Artillery School, 1975; and Thomas, 1976) suggest
the same conclusion reached by the WSTEA team. FOs are not performing
at acceptable levels overall and in some cases, performance is so far
below acceptable standards that it would severely impair combat effec-
tiveness. In order to upgrade the performance level of the Field
Artillery FO, and thereby improve the combat effectiveness of the field
artillery subsystem, increased emphasis must be placed on the selection
and training of FOs who can demonstrate competence on combat-referenced
operational performance measures. This can be achieved by analyzing the
forward observer tasks, developing a profile of the effective forward
observer, and specifying the correspondence between this profile and
valid performance criteria.

The following paper presents the McDonnell Douglas Astronautics
Company - St. Louis (MDAC-St. Louis) approach to the development of a
methodology for the selection and training of field artillery FOs.

TECHNICAL APPROACH

The MDAC-St. Louis approach to the selection and training of FOs.
incorporates a job analysis of current FO job and skill requirements
-~ with a training analysis of the FO component of the Field Artillery
Officer Basic Course (FAOBC). In the FO Job Analysis, two techniques,
task analysis and profile development, have been combined in order to
maximize the amount of information available for the decision process in
the training analysis phase. The task analysis element will identify the
essential skills and knowledges an FO needs to know in his combat
role. The profile development will supplement the task analysis with an
examination of the critical characteristics, abilities, aptitudes, person-
alities, education, and personal histories of the successful FOs.
Neither of these techniques, task analysis nor profile development, is
particularly innovative in its usual context, especially since task
analysis, in the classical usage, does involve some elements of trainee
characteristic description. However, the combination of task analysis
with the type of profile development procedure that is typically the
domain of personnel selection will provide the basic standards for FO
selection, as well as the information critical to the determination of
FAOBC program effectiveness. Additionally, it will furnish the data
necessary to suggest improvements to be incorporated into FO training
and to upgrade and standardize that program.

Job Analysis

The primary objective of the FO job analysis is the identification
of the critical tasks an FO must perform in order to achieve his mission.
These essential job elements will be compared with the existing FO train-
ing program to determine if all critical tasks are being taught. TRADOC
Pamphlet 350-30,Interservice Procedures for Instructional Systems Develop-
ment; Phase I: Analyzesoutlines four basic procedures to be used in the
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conduct of a job analysis: 1) development of a tentative task 1%-t,

2) authentication of the task list, 3) validation of the task list, and
4) identification of subtasks, conditions, cues and standards. Since
the present-research iz not specifically directed toward the development
of detailed behavioral objectives and instructional materials, but to
the identification of critical skills, our activity is directed to the
task level of specificity rather than to the subtasks, conditions and
standards level.

The initial task listing was developed by extracting FO and possible
FO tasks from pertinent OBC texts and from direct observation of FO
training activities. Special emphasis was placed on Gunnery, Map Reading,
and Counterfire texts and on graded and ungraded firing exercises. Once
the tentative lists were developed, they were consolidated into a list of
candidate FO taskssand a preliminary task categorization scheme was
developed.

The 1ist of candidate tasks was reviewed with FAOBC instructors from
the Gunnery, Counterfire and Tactics departments at the Field Artillery
School. ‘At least ten instructors from each department were interviewed
for task selection purposes. Because the refinement of a task listing
is an iterative process, the 1ist which reflects the inputs of the FAOBC
instructors is not considered a final task listing, but will be subject
to further review.

The revised FO task list will be reviewed by additional FO instruc-
tors and FOs assigned to organic Field Artillery Units. Structured
interviews with fifty FOs are scheduled. The interviewees will be asked
to evaluate each task for offensive and defensive scenarios in the follow-
ing theaters: European theater, Far Eastern theater, Middle East and
African theaters. Interview data will be augmented by information
collected via questionnaires distributed to FOs who have served in Europe,
Korea, Vietnam and CONUS. The questionnaires will also include items
pertinent to training and profile development.

Profile Development

Profile development will emerge from analytical and statistical
examinations of a critical skills and characteristics list for the effec-
tive FO and from an assessment of the makeup of the current FAOBC student
population. The 1list of critical skills and characteristics is being
developed primarily from the following three sources and procedures:

1) Examination of the prioritized FO task 1ist, 2) interviews with
experienced FOs and FAOBC instructors, and 3) questionnaire responses
from experienced FOs.

The examination of the prioritized FO task 1ist presumes that certain
tasks demand specific,requisite skills and characteristics. Similarly,
to operate specialized FO related equipment necessarily demands certain
abilities which must be components of the critical skills list and,
observing logical sequence, components of the profile. List elements



emerging from this process will be further evaluated when interview and
questionnaire data sets are complete.

Interviews will be used not only for further refinement of the crit-
jcal skills and characteristics listing, but for the generation of new
elements for inclusion in the critical skills and characteristics 1lists.
Artillery Officers assigned at Ft. Sill, Oklahoma,and officers assigned
at other CONUS installations will be interviewed. The interviews with
these officers will serve to provide a more diverse sample.

Characteristics and critical skills identified from the above
activities are being subjected to further evaluation using
questionnaires. Additional elements of a skills and characteristics
listing will be directly solicited using the same questionnaire. o
Descriptive statistics will be compiled for the questionnaire responses
and used for further refining of the profile. -

A second major component of the profile development activity relates
to the development and refinement of the FO Personal Profile Questionnaire
and the provisional validation of the profile developed with that instru-
ment. A developmental version of that questionnaire has been administered
to FAOBC 12-78. Item analysis on this version will be completed with
comparisons of upper and lower criterion group performance along several
criterion dimensions. Those include firing scores for individual graded
shoots, a combined firing score, gunnery, counterfire, and tactics grades,
and the overall 0BC grade. The criterion measures will not be available
for a few weeks, but some early frequency data from selected question-
naire items are included in the preliminary results section. The train-
ing and intermediate criteria will allow the research team to select those
items with the greatest potential for discriminating between high and low abi-
lity student F0s. Additionally, certain items provide data useful for
training development independent of the criteria. Information gleaned
from the analysis of the first developmental form will be used to refine
the questionnaire. The revised form will be administered to FAOBC 3-79.
Analysis of responses to that questionnaire will serve to further impreva
the profile development device. Tk development of the profile will also
include an evaluation of characteristics of current OBC students reflected
in personal data sheets. Variables identified here will be analyzed in
conjunction with factors from the FO Personal Profile Questionnaire and
the critical skills and characteristics list. A preliminary model of
the effective FO will emerge from this analysis activity.

PRELIMINARY FINDINGS

As an example of how the various steps of the job analysis interact
with each other and impact the training analysis, we have developed a
series of regression equations and summary statistics for selected
samples of FAOBC student course grades and personal profile questionnaire
responses. :

Data collected from students of FAOBC 6-78 were examined as part of
a preliminary hypothesis generating activity. More extensive data sets
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for three separate samples, all considerably larger, are being collected
and will be analyzed to evaluate hypotheses generated in this activity.*

The predictor variable data file for each student included age;
source of commission (comprised of four dummy variables, Army ROTC, Navy
ROTC, Army OCS, and National Guard with Marine PLC as the reference);
marital status; college major (composed of the dummy variables, science
and math, business, and education, with liberal arts as the reference);
and scores on two tests administered at the beginning of O0BC, the Math-
ematics subtest of the Sequential Tests of Educaticnal Progress (STEP)
and the nonverbal subtest of the Lorge-Thorndike Intelligence Test.
Criterion measures available for this early analysis included firing
accuracy scores from two graded shoots; ten subcourse test scores; and
a weighted average of these which will, for convenience and clarity,
be referred to as the average grade. Three regression models will be
presented and their implications discussed.

The first model was constructed using average grade as the dependent
variable and allowing the predictors to enter (or exit) from the model
according to a stepwise variable selection procedure. The descriptive
linear multiple regression model achieved is:

V=B +ByXy + 8Ky + oo +BXs * e

Table 1 shows 8 values; the order of variable selection; the value of the
statistic, F, when each predictor variable was entgred; and changes in

R2 with the addition of variables. The value of R¢ for the model is .489.
Although not great, it is suggestive in light of the modest sample size
and the preliminary nature of the analysis. -

TABLE 1
SUMMARY OF REGRESSION MODEL 1 - AVERAGE GRADE
B

Variable (In Percent- Increase Total F
Descriptor Variable age Points) in R? R? To Enter
STEP Score . X-I .. 147 . 281 .281 17.60
Army OCS X2 -3.080 .043 .324 2.80
Navy ROTC X3 5.561 .027 .351 1.79
Married X4 3.517 .045 .397 3.15
Education Major X5 5.184 .046 .443 3.39
Business Major X6 3.285 .O4§ .489 3.61
Constant (BO) 41.542

*The present set included only 47 students for whom an entire data set
was available. The authors are fully aware of the limitations imposed
by this small sample size, but conclusions are intended as preliminary
and to reflect a "data snooping” activity.
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The negative effect (g value) of Army OCS when evaluated against a
reference variable of Marine Platoon Leader Course (PLC) graduates indi-
cates a Marine/Army difference. This difference is further amplified by
the Navy ROTC effect. Virtually, all students in OBC 6-78 who received
their commission through Navy ROTC were Marines.

It is not especially surprising that there is such a marked differ-
ence between Marine and Army OBC graduates since the Marines, particularly
the Marine PLCs, receive a significantly greater amount of pre-0BC trairn-
ing in map reading, land navigation, and terrain association. These
three skill areas have been judged to be critical FC tasks by the FO
instructors in the task identification step of the FO task analysis.
Additionally, the OBC course of instruction presumes prior training
in map reading, land navigation, and terrain association in the alloca-
tion of time-to-task instruction. However, interviews with FO instruc-
tors reveal this assumption to be false. This is supported by the afore-
mentioned data. If the trend identified by this regression equation is
confirmed, a recommendation in the training analysis phase of the present
research effort might be to pretest on these three tasks to determine
those students requiring remedial work.

College major may have a potentially important effect. As indicated
by the regression model 1, the effect of college major accounted for over
9 percent of the variance. Because of the restricted sample, the effect
should be treated cautiously. Again, if this trend is confirmed in
subsequent samples, more definite interpretation could be developed. Presumably,
business and education majors may be more involved with form completion,
routine procedure following, etc., than the liberal arts or science
major,and it is this practice that may account for the difference.

The second regression model examined the radial missed distance of
the location indicated by each OBC student serving as the FO on the
mobile shoot firing exercise SW. In a mobile shoot, students function
as FOs from a vehicle which is moving between individual firing exercises
and is sometimes moving during the actuai firing exercise. This means
that the student must locate and adjust rounds from multiple locations
with less opportunity for carefully determined self location than would be
the case with a stationary firing exercise. The descriptive linear mui-
tiple regression model with radial missed distance as the dependent
measure is:

Y=BO+B]X] +82X2+€ (2)
Table 2 shows information important for interpreting this model.

Several important features of this regression model should be noted.
First, it accounted for only 21 percent of it variability in the data.
Second, the magnitude of the gs is large. «nird, only variables indi-
cating source of commission entered the model. If one were *o take.this
model seriously,it would imply that Army OCS graduates and Army officers



TABLE 2

SUMMARY OF REGRESSION MODEL 2 - SW RADIAL MISS DISTANCE (
Variable Increase Total F
Descriptor Variable g8 (In Meters) in R? R2 To Enter
Army 0CS X-I 416.3 .180 .180 9.88
Army ROTC X2 117.5 .021 .201 1.14
Constant (BO) 153.0

who completed ROTC do not achieve the level of accuracy in target location
that individuals who obtained their commission from other sources achieve.
This is an hvbothesis which can be examined in future data sets.

It must be pointed out here that radiai Miss Distance should logically

be the closest abproximation of the operational criterion avaiiable in
the present training environment. Additionally, the FO of the future

field artillery team is more likely to be invoived in conducting fire
adjustment from a mobile position. Recent developments include the
development and testing of a Forward Observer vehicle. As such, identi-
fication of predictors of this criterion would be potentially more valu-
able than identifying predictors of certain other factors.

The third descriptive model looked at the linear multiple regression
of the predictors on the combined observed fire grade for all OBC graded
shoots and the best two of three hasty target location exercises conducted
by the Gunnery Department at the FAS (G0211). The model achieved is: (

Y = o BBy Y 32X2 + ...+ sﬁx6 + ¢ (3)

Table 3 shows pertinent information regarding this model in the same
format as previously reported regression models.

TABLE 3
SUMMARY OF REGRESSION MODEL 3 - OBSERVED FIRE GRADE GO0-211
| B
Variable (In Percent- Increase Total F
Descriptor Variable tage Points) R2 R?2 To Enter
Business Major X] 9.231 .153 .153 8.15
Navy ROTC X2 11.144 .116 .270 7.01
Education Major X3 9.801 .066 .336 4.28
Married X4 4.737 .057 .393 3.96
Army 0CS X5 -4 .581 .066 .459 4.99
Large Score X6 -0.119 .036 .494 2.81
Constant (BO) 91.928

B ]
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As with the Average Grade, college major and source of commission
have an effect on this grade. (Of course this grade is not independent
of the average grade, r = .686.) What this suggests is that the effect
of major and source of commission influence observed fire grades and not
just total course grade.

A developmental form of the Forward Observer Personal Profile
Questionnaire was administered to 192 FAOBC 12-78 students at the begin-
ning of training. Their responses on the questionnaire items will even-
tually be compared with end-of-course and in-course scores to determine
an "FO profile." Without the availability of test scores on FAOBC 12-78
students, very little information can be gleaned from this administration
of the questionnaire. However, the responses on two questions are of
interest in this discussion of preliminary findings.

The first question asked "What was your first branch choice?"
Possible responses inciuded: artillery, infantry, armor, combat engi-
neer, finance, adjutant general and other noncombat branch. FAOBC 12-78
students selected as their first choice: 4l1%artillery, 6% infantry,
8% armor, 6% combat engineer, 3% finance, 8% adjutant general and 28%
other noncombat branch. If the categories are collapsed, these responses
indicate that 59% chose some nonartillery branch of the Army as their first
choice. Of the 59% that chose a nonartillery branch as their first choice,
57% chose a noncombat branch as first. Noncombat branch was the first
choice of 39% of the total sample. These data, if this trend is continued
in later samples, suggest a possible motivational factor. The question
then arises, should only students who want to be in the field artillery
combat arms branch of the Army be admitted? At this time, this is not
a viable solution. How then, in the course of instruction, do you change
this attitude, not necessarily from wanting to be in the field artillery
(albeit desirable) but to an attitude of wanting to do well in FAQOBC?

ihe second question dealt with their judgment of the principle
factor involved in most failures to hit the target. Possible respcnses
included: a breakdown in communications, inadequate performance by the
FO, inadequate equipment, errors on the part of the gun crew, errors in
the FDC, and gun erro: and weather factors. Fifty-eight percent felt
that inadequate performance by the FO accounted for most failures to
hit the target. Twenty percent thought it was a result in a breakdown
of comunications; 11 percent gun error and weather factors; four percent
no response; four percent inadequate equipment; two percent errors on
the part of the gun crew; and one percent errors in the FDC. These
responses were given before the students had received any FO training. If
they have this attitude prior to training, how then does it affect their
motivation to learn, and, secondly, what can be done within OBC to

change this attitude?

The motivational issues raised by these two questions only serve
to pinpoint areas requiring furthar analysis. Only if a relationship
between these types of questions and the dependent scores is determined
can there be any real, substantive discussion of alternatives.
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OBSERVER SELF-LOCATION ABILITY AND ITS RELATIONSHIP
TO COGNITIVE ORIENTATION SKILLS

John R. Milligan, Ph.D. and Raymond 0. Waldkoetter, Ed.D.

US Army Research Institute for the Behavioral and Social Sciences
Fort Sill Field Unit, P.O. Box 3066, Fort Sill, Oklahoma 73503

INTRODUCTION

The ability of a human observer to locate himself on the earth's
surface in relation to other objects or targets on that same surface has
widespread military and civilian application; the importance of which is
easily overlooked due to the assumption of the skill's uniform existence
among individuals. Self-location or spatial orientation ability is often
implicitly assumed to exist at levels common to all individuals in land
and sea navigation training even though there is extensive evidence to the
contrary (Witkin, 1946; Woodring, 1939). There has been an extensive
research effort in the area of spatial orientation related to localized
brain damage (Ratcliff, Newcombe 1974; Hecacn, Tzortzis, and Masure 1974),
sex differences (Cohen, 1977; Maxwell, Croake and Biddle, 1976; Pellrgrini
and Empey 1971), age differences (Howard and Templeton, 1966), and race
differences (Osborne and Gregor, 1966), but relatively little research
has been specific to self-location or geographical spatial orientation
and military map training involving target acquisition for indirect fire
weapons. The purpose of the exploratory research reported here is to
examine self-location abilities, as they relate to cognitive direetional
orientation, by developing an instrument capable of identifying those who
do poorly or do well on such directional tasks.

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

Sincere appreciation is expressed by the authors to Dr. Donald O. Weitzman,
US Army Research Institute, whose work in this area generated an interest and
provided a framework for the authors. Appreciation is also expressed to
MAJS D. Nemetz and SFC E. Johnson, US Army Research Institute, Fort Sill Field
Unit, for their assistance in data collection.
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REVIEW OF LITERATURE

The importance of self-location abilities was demonstrated by the
Army's Human Engineering Laboratories in a field test of the field
artillery indirect fire system in the early 1970's (Technical Memorandum
24-70). This field test found that over 507% of the error variance in the
indirect fire system was attributed to the forward observer's inability
to locate the target or himself in relation to the target within acceptable
standards. Army Training and Evaluation Program (ARTEP) standards allow a
maximum error of 250 meters in target location. Field tests reveal however,
that the average target location error is between 500 to 700 meters. This
field test although well designed and executed encountered difficulties in
controlling nusiance variables which may have influenced the reliability
of forward observer performaice as the authors noted in that study. The
50% error variance attributed to the forward observer may and prcbably does
overestimate the error variance. There appears, however, little doubt
either empirically or logically, that the accuracy of the forward observer
largely determines the accuracy of the indirect fire weapons. The rifle
marksman's accuracy is affected by the condition of his rifle and the
weather conditions but most importantly is determined by %1is aim or per-
ceptual jud_.ment. With indirect fire weapons, however, the crew doing
the firing neither see the target nor calculate adjustments due to weather,
distance, etc. These functional tasks are broken down and performed by
other team members who in the case of the forward observer may be separated
by many miles from the actual guns being fired. The forward observer
generally is the only member of the indirect fire team who can actually
observe the target being fired upon; he transmits his observations to the
fire direction center (FDC) where this information is processed by calcu-
lating weather conditions, gun location, type of munition being fired, etc.
These calculations are then sent to the gun crew in the form of =levation
and deviations which will be set on the-guns and the rounds fired. The
forward observer observes the impact of the rounds fired and transmits
corrections to the fire direction center who in turn recalculate and send
new elevation and deviation information to thte gun. The essential dif-
ference between the perceptual judgment (aiming) used by the rifle
marksmanship and the observing done by a forward observer is in the area
of what the researchers call "conceptual associating."

The rifle marksman once he has established the range of his target
and adjusted the sights on his weapon is faced primarily with a perceptual
alignment task in that he must be concerned vith the placement of the
adjusted and aligned sights upon the target for accuracy. The forward
observer on the other hand is faced with the much more complex task of
associating a target he can see on a horizonal plane to a military map
drawn in the vertical plane. He must be able to analyze the actual terrain
from one perspective and interpolate what that terrain looks like when
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expressed in symbols and from a different perspactive. Thus it is pri-
marily a conceptual task requiring extraction and association of
information in a form other than that observed.

-Kozlowski and Bryant (1977) studied geographical spatial orienta-
tion ability in a series of three experiments in an attempt to further
investigate individual differences in orientation skills reported im the
research literature. The first experiment divided human subjects (N=45)
into categories of either good sense-of-direction or bad sense-of-direc-
tion. The subjects were then tested to see if what people say about
their sense of direction relates to their actual directional and mapping
abilities. The first test consisted of peinting to unseen buildings, a
map-drawing task, and a pointing to north and nearby cities task. The
results of this experiment indicated that the better the self-report of
sense-of-direction the better was the orientation performance. Average
pointi.x error was 19.3° (SD=9. 5) and 33. 2° (SD=14.6) for gocd and poor
sense of direction subjects reupectivel}, t(43)=3.41, p < .01.

The second experiment in this résearch was a refinement of the first
with the inclusion of oadditional independent variables. Subjects were
given directions, distance, and time estimation tasks. Results indicated
that self-reports of sense-of-direction and self-reports of distance-
estimation ability are highly correlated; and the better the sense of
direction or distance, the smaller the pointing error. The mean pointisg
error was.10.79° (sD=5.08) for good sense-of-direction people and 25.71
(8D=19.53) for poor sense-of-direction people. The failure of time or
distance-estimation performance to correlate with anything was probably
due to lack of variation in the performance data according to the authors.

The third experiment attempted to answer the question "How well would
self-reports of directional ability be able to predict spatial performance
in a novel environment?" A human size maze was used to ans.er this
question in the form of a section of tunnels underneath a dormitory complex.
The subjects were lead through the maze once and then traveled the maze as
a group for three trials in which performance measures were observed for
time, distance, and direction, along with self-reports of the same per~
formance variables after each trial. The researchers found in this study
that people with good and poor senses of direction do not differ in their
average pointing error, in the accuracy of their estimation of straight
line or route distance to the end of the tunnel, or in their estimation of
time spent in the tunnels (F ratios < 1). Analysis of the results of these
three experiments led the researchers to conclude rhat far from having an
extreme facility at orientation-one that requires little work; the good
sense~of-direction people appeared to be more active and put more effort
into the tasks.
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The group method of traveling through the maze of tunnels may have
hidden some significant differences between the two categories. Those with
poor sense-of-direction may have simply went along with the good sense-of-
direction people. This possibility was acknowladged in the study by citing
the 7‘ndings of Beck and Wood (1976) which suggested pctsonality differences
in ps.ple who exhibit exploratory behavior "mixers' and those who stay close
to a known place in a novel environment, "fixers' which s9uid account for
differences observed.

The interpretation of personality or innate differences in the subjects
rather than simple learning/experimental differences between good sense-of-
direction people and those of poor sense-of-direction can be supported from
the literature. Tryon (1939) conducted a series of experiments on maze
"bright" and maze '"dull" rats and concluded that sensory abilities or simple
learning could not account for the observed differences in the rats. Tryon
proposed the hypothesis that good maze learners were better at developing
directional sets than poor maze learners. This supports the view that high-
level cognitive processes rather than simple learning may account for
differences i: 3jood and pnor sense-of-direction people.

The Field Artillery School (FAS) at Fort Sill as a result of the Human
Engineering Laboratories analysis of indirect fire systems, previc-isly
cited, attempted a further analysis of fu:ward observer performance (ACN
32750, 1977, WSTEA Phase 1la). The FAS used a comparison of two data groups,
one consisted of data gathered from officer basic classes and the other was
composed of artillery officers from field units. Evaluation of the institu-
tional data consisted of target location, and observed fire scores correlated
with map reading scores, number of shoots, and nonverbal tests. Significant
correlations were found among all variables except target location and
observed fire scores and target !rration and number of shoots. These results
should he accepted with cautior. ~—vever, due to the fact that large sample
sizes such as this (N=1281) insu.: that even very small correlations will
be statistically significant regardless of the meaningfulness of such corre-
lations.

The field test (N=45) analyzed self-location, target location and shoot
scores in relation to map reading scores, previous institutional shoot
scores, visual acuity, depth perceptior, nonverbal tests, and number of
practice missions. Correlational analysis revealed that only two pairs of
the variables were correlated at a significant level, these were: the non-
verbal tests with self-location, and map reading scores with field shoot
scores. The fact that so few relationships were found to be significant is
surprising but must be considered 'i: light of rather severe cethodological
problems reflected in the study. .. vhough the FAS study failed to show a
significant relationship between t:. et location error and observed fire
scores the study concluded that accurate target location ability was the
primary shortcoming of the forward observer.
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Based upon these results the FAS conducted an additional study to
analyze the effect of doubling the amount of map reading instruction’
given. Comparison between groups of students who had their length of
map reading instruction doubled to that of control groups revealed no
significant differences between the groups. - (WSTEA Phase lc, undated)

Thae studies reviewed here are suggestive of differences among indi-
widuals 1in spatial orientation, self-location, and target location
abilities. Spatial orientation abilities vary with self estimates of
~ zpatial orientatjon ability and are related to later performance on

orientation tasks. Experience and training may be related to orientation
performance but as of yet have not been clearly demonstrated in the
research. All the studies reviewed here have strongly suggested the
presence ~f personality and/or innate differences which may account for
differenczes in performance.

The purpose of the study reported here was to gather additional
empirical data on a limited part of spatial orientation abilities. Par-
ticularly, the researchers sought information as to the relationships
or differences awong individuals on self-location abilities and directional
orientation abilities. Significant findings of relationships between these
two variables were sought by the researchers as an important starting point
or pilot study for larger and more comprehensive research designs.

METHOD

The experimenters used a one-way analysis of variance design in which
human observers (N=30) were divided into categories of either high or
low self-location abilities (median split) on a previously administered
practical exercise in which the observer was required to locate his
geographical position in relation to his position on a military map.
The experimenters then measured the subjects' ability on three tasks:
(1) use of a pointing instrument to point the direction to a series of
loca® landmarks familiar to the subjects, (2) use of a pointing instrument
to point to a series of cities within the United States, and (3) the
subjects were tested with a visual imagery exercise which required the
subjects to mentally follow a complex set of directions and then report
the direction they were facing at the conclusion and at various points
of the exercise.

SUBJECTS

Subjects were 30 male student officers from ai officer basic class
at the Field Artillery School at Fort Sill, Oklahoma. All students
had completed forward observer, and related subject course areas at the
time of testing. Self-location scores (percentage correct) were rank
ordered for all 118 stulents. Each student was assigued a number and
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15 students were randomly selected from the top half and 15 from the
bottom half (median split) of the class.

APPARATUS AND MATERIALS

Two test instruments were used in this study. The first instrument
was a 38 inch diameter circulazr piece of plywood which could be situated
on a flat table. The outer edge of this circle had painted the 6400 mils
of a military compass in 10 mil increments. Mils were used in this
research since this is the measurement unit used on military compasies
and can be easily converted to degrees. The center of this circle had
a rotating post with a 38 inch pointer which could be pointed in any
direction and the direction read in mils off the circular base. Subjects
were individually tested in a lighted but enclosed room by showing them
tne correct direction to true north with the mils and the pointer cor-
rectly oriented. Each subject was then asked to move the pointer as clase
as possible to the actual direction of six local areas in which the student
had frequent contact i.e., student mail room, post exchange, etc. Appendix
A contains a scoring guide of all locations and their correct directions.
The subjects were also required to point the direction to six cities using
the pointing instrument thereby providing measures of both local and
national geographical orientation.

The second test instrument used in this study was a mental imagery
exercise consisting of a single sheet shown to the subjects with square
grids covering approximately two-thirds of the page. Individual subjects
were asked to close their eyes and imagine themselves at the top of the
series of squares or grids facing a specified direction. They were then
asked to imagine themselves walking along the grid lines in whatever
direction and for whatever distance the experimenter instructed, then
at various points along this path they were asked what direction they
were facing. Each subject completed three of these mental imagery
exercises. Instructions with the plotted paths for each of the three
exercises are presented in Appendix B to this paper.

PROCEDURE

_ Subjects were randomly selected for each of the two groups as pre-
viously described and ran individually. The experimenter briefly described
the study to each subject and obtained informed consent. Then each subject
was taken into a lighted room where the pointing instrument was located.
There was no attempt to eliminate directional visual cues within the room.
The subject was shown the operation of the pointing instrument and then
the instrument pointer was placed on true north and the subject asked to
point to the previously described locations.
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RESULTS

LOCAL POINTS

One-way analysis of variance was used to evaluate the group differ-
ences in pointing to six local areas with which the subjects had daily to
weekly contact. Absolute error scores measured in mils frono the actual
azimuth measured from true north were used in this analysis as the
dependent variable. Group assignment was the independent variable with
group one consisting of subjects who had scored above the median on &
field self-location test and group two consisting of these who had scored
below the median on the same self-location test. Table 1 presents the
results of this analysis.

. Group one (high self-location scores) performed significantly (p< .04)
better than group two (low self-location scores) on pointing to local
points as was expected. Table 2 presents the means, standard deviations

and errors for these two groups.

Insert Table 1 and 2 about here

As can be seen from these tables the relative difference is rather small
when the m%ls are converted to degrees (approximately 15° error for group
otie and 18  error for grorp two). Although this is a relatively smzll
difference this data provides evidence as to the utili:ty of a pointing
instrument in differentiating between high and low scorers in self-
location--tasks.

DISTANT CITIES

One-way analysis of variance as previously described in the analysis
of local points was used to analyze the differences in groups for pointing
to distant cities. The results of this analysis are presented in Tables
3 and 4. ’

Insert Table 3 and 4 ab.'it here

As in the previous analysis, significant differences ware obtained between
groups (p < .03) on pointing to distant cities. Again exanmination of the
results of the analysis of variance and means, SD, and SE reveal the point-
ing instrument was effective in differentiating betweeu groups.
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VISUAL IMAGERY

The third analysis as in the first and second revealed significant
differences (p < .002) between the two groups on the visual imagery tasks.

Insert Table 5 and 6 about here

As can be seen from an examination of Tables 5 and 6 the visual imagery
task produced what appears to be the greatest magnitude of differences.

CONCLUSION

The purpose of this study was to examine relationships among self-
location abilities and performance on an orientation task requiring
estimates of compass directions and geographical spatial orientation
using visual imagery. The results of the preliminary research have
clearly demonstrated that differences between high scores and low scorws
on a self-location test can be differentiated by use of a simple point-
ing instrument and visual imagery task. The results although promising
must be accepted with caution due to the relatively small sample size;
lack of biographical data on subjects, lack of test retest reliabilities
usirg the instruments, contamination of the criterion variable, relative
little variation in the criteriorn variable, and cther uncontrolled
variables which may impact upon spestial orientation and self-location
skills which were not included in this pilot research. These same cautions,
however, provide the foundation for an expanded investigation in which a
multivariate statistical :‘z2sign will allow for greater control of variables
and analysis of their contributions to perfcrmance in self-location and

target location abilities.
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TABLE 1%

Analysis of Variance of Mean Errors in Pointing to Local Points

for Groups 1 and 2b

Source SS df MS F

Between Groups 34884 1 34884 4.60°
Treatment

Within Groups 212431 28 7587
Error

Total 247315 29

Note. N=30; 15 per group. Numbers rounded to nearest whole number.

2Unit of measure is in Mils with 6400 mils = 360°.

Group 1 = Subjects scoring above median on self-location test.
cGroup 2 = Subjects scoring below median on self-location test.
p< .04

TABLE 22

Means and Stardard Deviations and Errors for Groupsb

on Pointing to Local Points

Groupb Mean SD Standard Error
1 264 67 17.32
2 332 103 26.68
Total 298 92 16.86

Note. N=30; 15 per group. Numbers rounded tc nearest whole number.

2Unit of measure is in Mils with 6400 mils = 260°.
Group 1 = Students scoring abo ' median on self-location test.
Group 2 = Students scoring below median on self-location test.
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TABLE 3%

Analysis of Variance of Mean Error in Pointinz tro Distant Cities

for Groups 1 and Zb

Source SS df MS F
Between Gr ups 150946 1 150946 5.43°
Treatment
Within Groups 778886 28 27817
Error
Total 929832 29

Note. N=30; 15 per group. Numbers rounded to nearest whole number.

aUnit of measure is in Mils with 6400 mils = 3600.

Group 1 = Students scoring above median on seli-location test.
cGroup 2 = Students scoring below median on self-location test.
p< .04

TABLE 42

Means and Standard Deviations and Errors for Groupsb

on Pointing to Distant Cities

Group Mean SD Standard Error
1 366 83 21.49
2 507 221 56.98
Total 437 179 32.69

Note. N=3(; 15 per group. Numbers rounded to nearest whole numberx.

. A . . . o
3tnit of measure is in Mils with 6400 mils = 350°.

Grewp 1 Students scoring ahbove median on seli-location test.
Group 2 Students scoring below median on self-location test.

ton
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TABLE 5°

Analysis of Variance of Scoresa Obtained on Visual Imagery Test

for Groups 1 and Zb

Source SS - df MS F
Between Groups 2484 1 2484 11.73¢
Treatment
Within Groups 5933 28 212
Error
Total R417 29

Note. N=30; 15 per group. Numbers rounded to nearest whole number.

85cores represent percent correct
Group 1 = Subjects scoring above median on self-location test.
Group 2 = Subjects scoring below median on self-location test.

o < .002

TABLE 6%

Means and Standard Deviations and Errors for Groups

on Visual Imagery Test

Groupb _ Mean SD Standard Error
1 90 12 3.05
2 72 17 L.36
Total 81 17 3.11

Note. N=30; 15 per group. Numbers rounded to nearest whole number.

“Unit of measure is in Mils with 6400 mils = 360°.
Group 1 = Students scoring above median on self-location test.
Group 2 = Students scoring telow median on self-location test.




APPENDIX A

POINTING INSTRUMENT SCORING GUIDE

Location Name Location Azimuth
1. oOfficers Club 5855
2. Main PX 5075
3. Ft Sill Blvd Exit 3610
4. Key Gate 2490
5. Mail Room 1825
6. CTF Department 4900
7. Oklahoma City 0710
8. New Orleans 2150
9. Dallas 2550
10. Houston 2679
11. Kansas City, MO 0520
12. Denver 5610
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APPENDIX B
VISUAL IMAGERY EXERCISE
NARRATIVE INSTRUCTIONS GRID #
Graphic Representation: See Attached Steet

Scoring Procedure: Score one point for each correct direction given
by the subject. Ask the subject for his direction at each place
indicated in the narrative.

Narration:

a. Close your eyes and imagine yourself facing South on the grid
previously shown to you.

b. Proceed two blocks South, Stop.
c. Turn 90° left, now proceed two blocks and Stop.
What direction are you now facing? (Correct answer is East)
d. Now turn left 90° and proceed two blocks, Stop.
e. Turn left 90o and proceed two blocks and Stop.
What direction are you now facing? (Correct answer is West)

1f the subject correctly answers both questions score 2 for
~ this example.

Now give the subject a blank grid and ask him to draw the directions
he followed in this example.

Ask the subject for any questions to clarify the procedure.

Proceed to the next exercise if the subject understands the directions.
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NARRATIVE INSTRUCTIONS GRID #2

1. Close your eyes. Imagine sourself facing South on the grid you were
just shown.

2. Proceed one block and Stop.

3. Turn 90° left, walk one block ind Stop.

4; Turn 90° right, walk one block and Stop.
What direction are you now facing? (A3, South)

5. Turn right 90° proceed one block and Stop.

6. Turn right again 90° proceed one block and Stop.
What Qirection are you now facing? (A5, North)

7. Turn right 90° proceed one block and Stop.
What direction are you facing? (A6, East)

8. Turn left 90° proceed one block and Stop.

9. Turn left 90° proceed one block and Stop.

What direction are you now facing? (A8, West)

bt
[

On this blank grid page draw the route you have been following.
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NARRATIVE INSTRUCTIONS GRID #3

" Close your eyes. Imagine yourself facing East on the grid you were

Just showm.
Proceed two blecks and Stcep.

Turn right 900, ncw turn 45° more to the right and proceed two blocls
and Stop.

What direction are you now facing? (A2, SW)

Turn left 900P now turn 45° more to the left and proceed two blocks
and Stop.

What direction are »ui: now facing? (A3, E)

Turn left 180° then turn right 45°.

What direction are you'now facing? (A4, NW)

Proceed two blocks in this directisn and Stop. Turn left 450.

What direction are you now facing? (W)
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- ESTABLISHING THE PROGRAM

Prior to detailing the application of job analysis techmiques to
design of enlisted medical training, it would appear appropriate to ot -
line how and why the Army Medical Department came to use the Instruc-
tional Systems Development technology which includes the use of job
analysis.

As has been the case with its sister services, the U.S. Army h=,
for many years, been under the scrutiny of the Congress and the Fedeml.
Executive Branci. The focus of tinis scrutiny has been an efSort to
restructure the training establishment with the imtent of changing tme
student to staff ratio and to make more personnel available for assimgo-
ment to combat umits. There were @ number of ancfl’ary issues raiseil,
two of which were the methods of inmstruction and the cost of —he tra: ~ 3

The impact of the Congressional concern was expressed in a legis -
tive amendment to the FY 76 Defense Authorization Bill (House Report
94-413) which mandated a study of DOD training establishments. The
effect of this legislation on the U.S. Army was to force the issues ~°
modernizing training procedures, streamlining training structures. zmnd
minimizing training fund expenditures. During the same year, the DOP iwp
its Report of Training to the Congress, endorsed a new training develiop~
ment model, the Instructional Systeas Development (ISD) approach, wkii
subsequently was adopted.

The ISD philosophy was to implement training based upon tasks the
trainee would subsequently perform on the job. This philosophy pla.ed
the Army Medical Department and the Academy of Health Sciences in =
dilemma. The Academy of Health Sciences was committed to enlisted
technical training based on the traditional model of education. (T
Academy of Health Sciences is the Army Medical Department's only fo:
school with a staff and faculty of approximately 2150, a resident &
populiation of more than 33,000 annually, and over 30,000 nonresider:.
students enrolled in extension courses.)

To further complicate this dilemma, two other problems arose. T -
first of these problems lay in the area of gathering sufficient expa: =
to implement the new training philosophy, task based training, whil.
continuing the on-going training mission to support the needs of tt: .
The second problem was the resistance of a largely successful orgar_
tion to a basic change in both philosophy and organization.

The final catalyst for this monumental change in philosophy a:z.
method of operation was the assignment of a new Superintemdent to ne
Academy of Health Sciences. The arrival of a new commander, with = ne
pragmatic approach, resulted in considerable acceleration of the ct.aag v
process and provided guidance in terms of product oriented directimz wr:ih

a rigid timetable.

With the pailosophical decisions made, the next probfem was to
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implesment the ISL zpeemach. In order to accomplish this, a task force
was ewwablished w .zt £rew upon the talents and resources available with-
in tis Mcademy of Heaith Sciences. There were two basic problems in
const fucting the Tlamik Force. The first was the necessity to continue the
rrad®ryamal traffemg program, thus somewhat restricting the personael who
roulsi me= remmwei-“—=m their teaching or administrative positions. The
secomnd mroblem xi- fr raking the ISD directionmal pamoh_ets which were
largely -& phivpes sical approach to deweloping task be=sed trainimg and
sonwert=ng thie #4. .losophy into a pragmatic product orrzzrmed mode of
rperatimm.

Thess= Do preoblems were solved by detailing a mumwser of hi hly

=ducated wersemss]1 to the Task Force am: allowing t=e group appriximately

2irty dawss tr *w.reughly review, digest, and educaze Chemse ) res as to
nee vagariess »= . mi=menting the ISD pirilosophy. The welf-education
-rmcess im -ludler - rerieew of Congressionai hearings amd documes-is., techni-
3 matmrials frenm e ISD model and ti= history of the ISD r roc=ss. By
Miovember 1976 es—chmember of the Task Force had an owew!- . ofhow his
=forts wc i1d fit -mto the total ISD picture. At tham moi: tie: Task
Force esube -ke: -  its first ISD effort, to establish = plawm and test the
pizn by devel -pi :ga single course of instruction. The sp:ial=y chosen
fy~— the dmitizl trtal effort was the Medical Specialist, 85 915, with a
@_-get GZa- : £~ cc urse validation of Oczober 1977.

Now'. to mowe from the history of the establishing =< the LSD method
== traimisg develspment to the initiation of the job amslysis efforts, in
ssaril C¥77. the amademy of Health Sciences obtained a emalified job
a=mlyst. Respirw: the fact that this occured consideratiy after the
f—dtiation of t::. Medical Specialist ISD effort, the jeb analysis proce-
dmmre was begun. The results were to serve two purposes; first, to
#stablicn lines : communications with the Army Occ—patinnal Survey
r—ogran data base at the U.S. Army Military Personne- Center (MILPERCEN)
irr Alemandria, Virginia and second, to validate the =2fforts of the Task
Force imn establ.ishing a task based training package.

P wgomnel in the Military Occupational Data Div :sion of MILPERCEN

+ .re exrremely cooperative in allowing the establishment of informal

nes a communications and providing data as rapidliv as their system and

te U.S. Postal Service would allow. The Academy of” dealth Sciences was
.—rtungte in having coordinated with the Military Oczmpational Data
‘toisicen during the period of 1976 and early 1977 it che construction of
.~ar imwwentory questionnaires for most of the medical specialties. The
femra tc support the ISD efforts had been gathered from September 1976
% eougn April 1977 and much of the data was available for processing.
Ti " job analysis of the Medical Specialist, MOS 91B, btegan in May of 1977
ag=-.a final occupational survey report was published :.. September of 1977.
In=eraction between the job analyst and the other memivers of the Task
Fosee led to consideration of survey findings in the ifewelopment of the

new “Medical Specialist course.
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By October 1977, the Task Force had esta:. ished a plan ror impilementng
ISD methodology for course dewvelopment at the -.cademy of Hezlth Scz:=nces.
The plan had been tested in <he development of-the course of insr— .=tion for
the Medical Specialist MCE amd a recommendatior: was made anc apprxme=d o
formalize the organizaticr and methodology and zontinue with the —mairing
thirty specialties and asseciated courses of instruction.
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JOB ANALYSIS FINDINGS

Since the initiation of the Instructional Systemss Development process
at the Academy of Health Sciences, occupatioral surveys have been com—
pleted for nine specialties. These specialties are:

Medical Specialist, MOS 91B

Medical Supplyman, MOS 76J

Hospital Food Service Specialist, MOS 94F
Veterimary Specialist, MOS 91R

Behavioral Science Specialist, MOS 91G
Patiemt Administration Specialist, MOS 71G
X-Ray Specialist, MOS 91P

Clinical Specialist, M0OS 91C

Operating <oom Specialist, MOS 91D

In addition, analysis of the occupational datz Zor two other special-
ties are in progress. These are the:

Mediczl Laboratory Specialist, MOS 92B
Dental Removable Prosthetic Specialist, MOS «.2p

In an attempt to illustrate the utility of tie occupational suxvey
data, selected findings will be briefly discussed. One of the most
valuable contributions that an occupational survev can provide to the
training development process is the identificatiem of the different jobs
which exist within each specialty and the tasks smdividuals perform when
accomplishing those jobs. For example, the job srructure analysis Tor the
Hospital Food Service Specialist, MOS 94F, occupetional survey indicated
the existance of eleven different jobs within the specialty. The eleven
different jobs could be grouped together to form two large clusters of
jobs and two smaller separate job classifications. Personnel in nne of
the large job clusters, titled Food Prepzvation Specialists, wh» repre-
sented 53 percent of the sample, performed tasks virtuaslly ide:t? .al to
those performed by another specialty, the Food Service Special.irc, MOS
94B. On the basis of this information, coupled with additional data,
consideration is being given to consolidating the food preparation phase
of training for the two specialties at a single location with an addi-
tional period of training provided for Hospital Food Service Specialists
in the areas of their specialty peculiar to the hospital environment.

A second example of the utility of the job structure information
occurred in the Patient Administration Specialist, MOS 71G, occupational
survey. The job structure analysis identified eleven separate jobs within
the specialty. A number of these jobs were found to be performed by
personnel in their second or subsequent enlistments. In reaction to this
information, the task analysis team is recommending that training in these
areas be given at some time other than in the initial resident course. If
such a recommendation is approved, there could be a significant savings in

training funds.
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However, al! occupational survey information must be considered only
as a point of dep:=mrture. Prior to the implementation of any recommenda-
tions from am oczmpational survey, information related to many other
factors must 'he =omsidered. Some of these factors are overall contributions
o unit missicm._ —==e ability of the individual to perform collective
tasks, and the -me=mct on the individual's ability to expand his base of
knowledge.

A second z==spect of occupational survey information which impacts on
training decisioms relates to the probability that an individual will
perform a task. As an example, in the Medical Supplyman (MOS 76J) occupa-
tional survew, there were very few tasks performed by large percentages of
survey respondents. The inventory questionnaire included a total of 392
task statememts which was a reasonably comprehensive list. The average
number of tasks performed by any one respondent was 55, with the average
dropping to «b tasks when the data base was restricted to those in their
first enlistment (the target for the initial resident training course).
This information, when considered in concert with two other facts; (1)
there were thiree tasks performed by a least half of the target population;
and (2) there were an additional sixteen tasks perfocrmed by at least
one-third of the target population; led to the conclusion that a task
based cost-effective training course would be difficult to develop.

A secomd example of the impact of task performance data on training
development came from the occupational survey of the Medical Specialist,
MOS 91B. The survey data yielded a rather broad base of tasks which would
be appropriate for inclusiorn in an initial resident training course.
There were, however, two substantial problems with this information: (1)
Many of the tasks which were performed by personnel at that time were not
the ones which would be required to be performed should the individual be
placed in a hostile environment (because the Medical Specialist, MOS 91B,
is the individual commonly referred to as the Combat Medic; and (2) many
of the tasks performed by individuals are not appropriate to include in a
specialty training course (these are primarily those tasks related to
vehicle maintenance. a responsibilitv inherent in the job of a soldier).

Another illustration of the impact of occupational survey information
is the discovery of the unpopular. These are findings which may be
illustrated by the following examples. In the Clinical Specialist (MOS
91C) occupational survey, the job structure analysis identified a small
job group (representing approximately four percent of the population)
where the personnel were performing tasks which were the same as those
performed by a relatively large job group in the Medical Specialist, MOS
91B, occupational survey. This was an unpopular discovery because the
Clinical Specialist, MOS 91C, receives approximately one year of training
while the Medical Specialist, MOS 91B, receives approximately twelve weeks
of training. Another example of an unpopular finding occurred in the
Medical Supplyman, MOS 76J, occupational survey. The survey data revealed
a differential utilization pattern between the male and female survey
respondents. The male resrondents performed shipment and storage tasks to
a much greater degree than the female respondents, who performed adminis-
trative supply tasks to a substantially greater degree.
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A final illustration of the impact of occupational survey data lies
in the discovery that a specialty can be appropriately described and that
training prepares the individual to perform his/her job. The discovery
that all is reasonably well within a specialty is too often dismissed
while a discovery that something is wrong or in error is trumpeted out of
proportion. This impact of the occupational survey information is as
important as any other impact and perhaps the most overlooked. In addi-
tion, conducting an occupational survey leading to the conclusion that all
is well is often not very exciting. The findings, for example, that the
Veterinary Specialist (MOS 91R) has a broad and complex job, which included
conducting the food inspections for all Army installations under a myriad
of regulations and guidelines, was not new to anyone. The finding that an
X-ray Specialist, MOS 91P, must be trained to perform a wide range of
different radiographic tests was a well-known fact prior to the completion
of the occupational survey. However, what is important is that after the
completion of the occupational survey, the feelings, intuitions, and pre-
conceived notions can be validated and the training programs can be based
on empirically substantiated information.
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NOW AND THE FUTURE

The implementation of this new method of training development is well
underway. To the present, job analysis has been accomplished for eleven
specialties. Task analysis has been completed for five of these
specialties and is in progress for an addirioral three. A new course has
been designed and tested for one specialty. The program is clearly still
in its infancy. With the development cf this new approach to course con-
struction have come many problems, two of which will be discussed.

One of the major areas of concern with the new approach is the rela-
tionship between the "what is," as represented by the occupational survey
information, and the "what may be," when personnel must perform in a
hostile environment. Directly related to this concern is the fact of
dealing with the distinctly unique requirements of the medical communitv.
The concept of the "critical task" takes on a verv real meaning in a
medical emergency. Training programs must be designed to prepare the
individual to perform tasks for which the probability of performance may
be limited. This requires exposure to the task, not only in the training
environment, but also in some form of continuing training beyond the
resident course. The use of unit training and Training Extension Courses
(TEC) are a partial answer to this problem.

A second area of concern with the new approach involves the cognitive
nature of many of the tasks performed by medical personnel. This aspect
of task definition and performance became increasingly evident in the
development and analysis of tasks for the Behavioral Science Specialist,
MOS 91G. Personnel in this specialty deal with individuals who have
problems coping with their environment and manifest any number of external
and internal abnormal behaviors. The normal task analysis processes
(standards, conditions, cues, etc.) were not derived and they are not
generally effective in dealing with tasks related to human cognitive
skills. In this area the Academy of Health Sciences is developing a
supplement to the ISD model to aid in the development of training in the
area of cognitive skills. ’

But what does the future hold for continued implementation of the iob
analysis effort within the Army medical training environment. The imme-
diate future appears to be relatively well planned with ISD efforts
proposed for all of the enlisted medical specialties. These efforts alone
will consume th~ better part of the next three to four years. In addition,
there are a number of special projects which illustrate the growth of the
ISD program in the medical training community. Such special efforts are;
the development of a pre-command course for medical command selectees
(what do medical commanders do and what do they need to know?), an attempt
to design a front end analysis effort to facilitate the design of a course
of training for the Special Forces Aidman (a distinctly different type of
medic), the beginning of ISD efforts in the officer arena (a new under-
taking in the medical profession), and an assessment of the supervisory
and management skills required of commissioned and noncommissioned

officers.
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CODAP: A NEW MODULAR APPROACH TO OCCUPATIONAL ANALYSIS
. By
Michael C. Thew and Johnny J. Weissmuller

INTRODUCTION

The increasing complexity of career fields requires a corresponding increase
in the rumber of task items within an occupational survey. Survey booklets
containing 800 to 1200 items are not unusual. Initially, the incumbent was
required to read every task item in orier to locate those which were
relevant to the job. (Appendix A) sSecause this was an onerous chcre,
tasks were overlooked and the reliability of the responses could be ques-
tioned. By ordering the tasks on some type of commonality, an organization
takes place which simplifies the identification of tasks by the incumbent.
(Appendix B) This method of organizing the tasks by duties within the job
inventory is widely used and works well for data collection. However, not
all users find this organization useful when analyzing the data for their
particular needs. Recently, methods have been developed to facilitate the
reorganization of tasks into new categories called modules. Module
definition always occurs after the data base has been generated from the

survey instruments.

DATA COLLECTION
Tasks
Tasks Within Duties

DATA PRESENTATION
Tasks
Duties
Tasks Within Duties
Modules

+2iJLE DEFINITION

The two Steps involved in creating modules are definition and assignment.
Definition consists of defining the attributes or rules for the organization
ot tasks into modules. Assignment consists of the application of those
rules *to the coilection of tasks into modules. This is usually done by a
person who is judged qualified to decide whether or not a task meets the
requirements set by the definition; i.e., a subject matter specialist.

When these requirements are quantifiable (measurable by a range of numeric
values) an a.tomated approach of combining the tasks may be utilized. Data
displayed by user defined modules may provide insights about the survey
which are not readily apparent from the original order. This is an extension,
not a replacement, for the task, duty or task within duty display formats.
The best method is always determined by how the data are going to be used
which is an especially important consideration in the module definition.

,?qu
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EXAMPLES

The following examples illustrate a few applications of user defined
modules in occupational analysis.

Example 1: Relating Training Requirements to Tasks Performed. Suppose

a technical trainer says, "Right now every student is taught how to
overhaul engines. We hypothesize that only second term enlistees are
doing this job while first termers merely assist with parts of the
process. If this is true, we could emphasize the training on those tasks
which the first termers actually perform." What the trainer is asking for
is a report showing the pexrcent of first termers and the percent of second
termers who overhaul engines. Looking at the task inventory list, we find
there are no tasks titled Overhauling Engines. Closer examination of the
Task Inventory list reveals that several tasks might be associated with
engine overhaul. At this point, a subject matter specialist familiar with
the operation of overhauling engines is asked to identify which of the
tasks in the inventory are applicable. A mark will be placed by those
tasks which belong to the new module. (Appendix C) The tasks can now be
reorganized into a new pseudoduty or modul~ labeled "Overhauling Engines".
The reorganized report of percent members performing data now provides the
trainer with information necessary to make his decision. (Appendix D) It
is important to note that instead of constructing and administering a new
survey, we have decided only to reorganize the existing inventory in a
manner that is acceptable to the user's needs. This approach reduces both
time and cost.

Example 2: New Task Categories Vs Time-in-service. In another case,
‘someone might ask: '"'Suppose we separate a Task Inventory into five major
categories called Managerial, Clerical, Heavy, Light, and Dirty tasks.
Could we identify a relationship between time-in-service and the type of
task being performed?'" Since there are no duties with these titles, the
five new modules must be defined. As in example 1, we will use a subject
matter specialist to identify those tasks which fall under the new module
definitions. (Appendix E) Then, four additional categories will be
produced representing people who have been in the service 1-24 months,
25-48 months, 49-96 months and more than 96 months. Combining the modules
defined earlier with these four descriptions, a report is produced that
addresses the user's question. (Appendix F) Another approach might use
male/female categories in place of time-in-service.

Example 3: Associating Tasks with Training Standards. The Air Force has
established a document for every AFSC called the Specialty Training Standard
(STS). Supervisors in the field are familiar with this form and when
presenting data to these personnel, it should be organized accordingly.
(Appendix G) Again, a subject matter specialist is utilized in associating
the STS document with the Task Inventory.
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Example 4: Computer Generated Modules. 1f the requirements from the
definition step are quantifiable, then the assignment of tasks to modules
can be computer generated. For example, the assignment could be based

on the probability of co-performance from a matrix containing the probabil-
ities that tasks are performed together. Using this matrix, tasks which
are likely to be performed together cluster into groups called task
modules. (Appendix H) The next step is for a subject matter specialist

to study those task modules and label each as a separate group such as
training module, etc.

Example 5: Relating Tools to Tasks Performed. Suppose we wish to look

at the assoclation of tools and equipment with tasks performed. A
difference description is produced by comparing job descriptions of those
people who do and don't use a selected piece of equipment. This identifies
those tasks which are likely to be related to the use of the tool and they
become members of the new module. Analysis reports are then generated by
merging several tool module descriptions by case membership groups.

SUMMARY

The purpose of any computerized approach to problem solving is to provide
the information necessary for making decisions. Computer programs have
been developed to produce these decision making reports and the programs
take into consideration that the questions asked about the data will
differ by application. These programs are now an integral part of the
Comprehensive Occupational Data Analysis Programs (CODAP) system at the
Air Force Human Resources Laboratory. In conclusion, through the use

of user defined modules we have realized a more effective utilization of

existing data.
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Appendix A, Job Inventory for Vehicle Maintenance

JOB INVENTORY IN ALPHABETICAL SEQUENCE. ONLY 42 OUT OF 690 POSSIBLE
TASKS ARE SHOWN.

ADJUST VALVE CLEARANCE
ADMINISTER OR SCORE TESTS

ALIGN OR ADJUST HEADLIGHTS

ANALYZE CAUSE OF BRAKE FAILURE

ANALYZE CAUSE OF VEHICLE FAILURE
ANALYZE MAINTENANCE TRENDS

CHANGE ENGINE OIL

CHECK OR SERVICE OIL LEVELS

CLEAN BATTERY POSTS

CONDUCT CLASSROOM TRAINING

CONDUCT OR ATTEND STAFF MEETINGS
COORDINATE WITH SUPPLIERS TO MAINTAIN REQUIRED PARTS
DEMONSTRATE OPERATION OF EQUIPMENT

14, DISASSEMBLE DISTRIBUTORS

15. DRAIN COOLING SYSTEMS

16. DRAFT CORRESPONDENCE

17. ESTABLISH MAINTENANCE PROCEDURES

18. FLUSH TRANSMISSIONS

19. INSPECT BRAKES

20. INSPECT ENGINE VALVE GUIDES -
21. INSPECT FRONT END ALIGNMENT :
22. INSPECT IGNITION POINTS

23. INSPECT MOTOR MOUNTINGS

24. INSPECT MAINTENANCE RECORDS

25. INSPECT TIRES

26. INSPECT VALVE COVER GASKETS

27. INSTALL BRAKE LININGS

28. TINSTALL CYLINDER LINERS

29. INSTALL ENGINES

30. INSTALL POINTS

31. INSTALL TRAILER HITCHES

32. ISSUE OR MAINTAIN STOCK ITEMS OF HIGH VALUE
33. ISSUE PARTS FROM STOCK ROOM

34. MAINTAIN ACCIDENT LOG

35. MAINTAIN INVENTORY FORM 226

36. MAINTAIN VEHICLE MAINTENANCE FORM 100
37. MANUFACTURE ENGINE GASKETS

38. OPERATE ELECTRONIC TEST EQUIPMENT

39. OPERATE TIRE BALANCING EQUIPMENT

40. PLAN AIDS FOR TRAINING

41. PREPARE ACCIDENT REPORT FORM 22

42. PREPARE BRIEFINGS

D OONOOVUE WA
.
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Appendix B. Job Inventory for Vehicle Maintenance

JOB INVENTORY IS CATEGORIZED BY DUTIES WITH THE APPLICABLE
TASKS SHOWN IN ALPHABETICAL SEQUENCE. SOME DUTIES AND TASKS
ARE NOT SHOWN.

A. ORGANIZING, PLANNING AND MANAGING
6. ANALYZE MAINTENANCE TRENDS
11. CONDUCT OR ATTEND STAFF MEETINGS
16. DRAFT CORRESPONDENCE
17. ESTABLISH MAINTENANCE PROCEDURES
24, INSPECT MAINTENANCE RECORDS
42, PREPARE BRIEFINGS

B. TRAINING
2. ADMINISTER OR SCORE TESTS
10. CONDUCT CLASSROOM TRAINING
13. DEMONSTRATE OPERATION GF EQUIPMENT
40. PLAN AIDS FOR TRAINING
44. PREPARE LESSON PLANS
53. SELECT INDIVIDUALS TO ATTEND TRAINING

C. WORKING WITH FORMS
35. MAINTAIN INVENTORY FORM 226
36. MAINTAIN VEHICLE MAINTENANCE FORM 100
41. PREPARE ACCIDENT REPORT FORM 22
45. PREPARE SURPLUS INVENTORY FORM 695-7

D. PERFORMING SUPPLY FUNCTIONS

12. COORDINATE WITH SUPPLIERS TO MAINTAIN REQUIRED PARTS
32. ISSUE OR MAINTAIN STOCK ITEMS OF HIGH VALUE

33. ISSUE PARTS FROM STOCK ROOM

51. RESEARCH FEDERAL STOCK NUMBERS OR PART NUUMBERS

54. STOCK PARTS, SUPPLIES OR EQUIPMENT

E. TROUBLESHOOTING VEHICLES
4. ANALYZE CAUSE OF ENGINE FAILURE
5. ANALYZE CAUSE OF BRAKE FAILURE
20. INSPECT ENGINE VALVE GUIDES
22. INSPECT IGNITION POINTS
23. INSPECT MOTOR MOUNTINGS
52. ROAD TEST VEHICLES

F. REMOVING, REPLACING OR CLEANING PARTS

7. CHANGE ENGINE OIL
9. CLEAN BATTERY POSIS

15. DRAIN COOLING SYSTEMS

19. INSTALL BRAKE LININGS

28. INSTALL CYLINDER LININGS

30. INSTALL POINTS

48. REMOVE OR REPLACE PISTONS AND RINGS
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Appendix C. Job Inwentory for Vehicle Maintenance

JOB INVENTORY IS IN ALPHMBETICAL ORDER WITH ASTERISKS PLACED BY THOSE
TASKS IDENTIFIED BY A SOBJECT MATTER SPECIALIST AS PART OF OVERHAULING

AN ENGINE.
*1. ADJUST VALVE CLEARANCE

2. ADMINISTER OR SCORE TESTS
3. ALIGN OR ADJUST HEADLIGHTS
4. ANALYZE CAUSE OF BRAKE FAILURE
5. ANALYZE CAUSE OF VEHICLE FAILURE
6. ANALYZE MAINTENANCE TRENDS
7. CHANGE ENGINE OIL
*§., CHECK OR SERVICE OIL LEVELS
9. CLEAN BATTERY POSTS
10. CONDUCT CLASSROOM TRAINING
11. CONDUCT OR ATTEND STAFF MEETINGS
12. COORDINATE WITH SUPPLIERS TO MAINTAIN REQUIRED PARTS
13. DEMONSTRATE OPERATION OF EQUIPMENT
*4. DISASSEMBLE DISTRIBUTORS
%x15. DRAIN COOLING SYSTEMS
16. DRAFT CORRESPONDENCE
17. ESTABLISH MAINTENANCE PROCEDURES
18. FLUSH TRANSMISSIONS
19. INSPECT BRAKES
*20. INSPECT ENGINE VALVE GUIDES
21. INSPECT FRONT END ALIGNMENT
%2, INSPECT IGNITION POINTS
23. INSPECT MOTOR MOUNTINGS
24 . INSPECT MAINTENANCE RECORDS
25. INSPECT TIRES
*#26. INSPECT VALVE COVER GASKETS
27. INSTALL BRAKE LININGS
*x28. TNSTALL CYLINDER LINERS
%29, INSTALL ENGINES
30. INSTALL POINTS
31. INSTALL TRAILER HITCHES
32. ISSUE OR MAINTAIN STOCK ITEMS OF HIGH VALUE
33. ISSUE PARTS FROM STOCK ROOM
34, MAINTAIN ACCIDENT 10G
35. MAINTAIN INVENTORY FORM 226
36. MAINTAIN VEHICLE M3INTENANCE FORM 100
37. MANUFZCTURE ENGINE GASKETS
*38. OPERATIE ELECTRONIC TEST EQUIPMENT
39. OPERATE TIRE BALANCING EQUIPMENT
40. PLAN AIDS FOR TRAINING ‘
41. PREPARE ACCIDENT REPORT FORM 22
42. PREPARE BRIEFINGS
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Appendix D. "OVERHAULING ENGINE" Module

THIS MODULE SHOWS THOSE TASKS IDENTIFIED AS APPLICABLE TO OVERHAULING
ENGINES. SOME TASKS NOT SHOWN.

PERCENT MEMBERS

PEXRFORMING
1ST 2ND
TERM TERM

A, OVERHAULING ENGINES

1. ADJUST VALVE CLEARANCE 2.0 32.1
8. CHECK OR SERVICE OIL LEVELS 48.7 4.6
14, DISASSEMBLE DISTRIBUTORS 4,7 62.7
15. DRAIN COOLING SYSTEMS 36.2 10.5
20. INSPECT ENGINE VALVE GUIDES 1.1 38.7
22. INSPECT IGNITION POINTS 4.8 56.3
26. INSPECT ENGINE COVER GASKETS 25.9 19.2
28. INSTALL CYLINDER LINERS 0.5 66.9
29. INSTALL ENGINE 30.3 26.4
38. OPERATE ELECTRONIC TEST EQUIPMENT 1.1 43.6
46. PREPARE VEHICLE MAINTENANCE FORM 100 57.4 10.1
48. REMOVE OR REPLACE PISTONS OR RINGS 5.3 26.7
49, REMOVE OR REPLACE POINTS 2.4 47.8
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Appendix E. Five Categorical Modules

THESE MODULES SHOW WHICH TASKS WERE IDENTIFIED AS BELONGING TO
THE SPECIFIED CATEGORY. SOME TASKS NOT SHOWN.

11. CONDUCT OR ATTEND STAFF MEETINGS
16. DRAFT CORRESPONDENCE

24, INSPECT MAINTENANCE RECORDS

42. PREPARE BRIEFINGS

2. ADMINISTER OR SCORE TESTS
16. DRAFT CORRESPONDENCE
34, MAINTAIN ACCIDENT LOG
35, MAINTAIN INVENTORY FORM 226
46. MAINTAIN VEHICLE MAINTENANCE FORM 100

29. INSTALL ENGINES

33. ISSUE PARTS FROM STOCK ROOM

47. REMOVE OR REPLACE BATTERIES

50. REMOVE OR REPLACE POWER STEERING UNITS
55. ROTATE TIRES

7. CHANGE ENGINE OIL
9. CLEAN BATTERY POSTS
15. DRAIN COOLING SYSTEMS
29. INSTALL ENGINES
47. REMOVE OR REPLACE BATTERIES

1. ADJUST VALVE CLEARANCES
3. ALIGN OR ADJUST HEADLIGHTS
7. CHANGE ENGINE OIL

9. CLEAN BATTERY POSTS

9. REMOVE OR REPLACE POINTS




Appendix F. Percent Members Performing Categorical Modules

THE MODULES, WITH RELATED TASKS, SHOW WHICH CATEGORY OF PEOPLE ARE
PERFORMING WHAT TYPE OF TASK. PERCENT MEMBERS PERFORMING DATA IS

USED.

1 25 49
_ o - e _ =24 ’ -96 96+
A. MANGERIAL
6. ANALYZE MAINTENANCE TRENDS 0.0 3.1 25.2
11. CONDUCT OR ATTEND STAFF MEETINGS 1.? 7 10.7 89.3
16. DRAFT CORRESPONDENCE 4.5 2 36.7 5.5
24, INSPECT MAINTENANCE RECORDS 1.6 5.6 42.3 10.5
42, PREPARE BRIEFINGS 0.0 0.0 15.6 75.6
B. CLERICAL
2. ADMINISTER OR SCORE TESTS 5.6 32.1 10.5 1.1
16. DRAFT CORRESPONDENCE 4.3 10.z 36.7 .5.5
34, MAINTAIN ACCIDENT LOG 4.7 50.1 48.6 5.9
35. MAINTAIN INVENTORY FORM 226 16.3 42.8 10.2 0.5
46. MAINTAIN VEHICLE MAINTENANCE FORM 100 10.2 66.6 12.7 0.1
HEAVY TASKS
29, INSTALL ENGINES 26.5 30.3 8.8 0.9
33. ISSUE PARTS FROM STOCK ROOM 10.9 26.3 25.5 1.3
47. REMOVE OR REPLACE BATTERIES 63.7 10.2 1.6 0.0
50. REMOVE OR REPLACE POWER STEERING UNITS 15.1 26.9 9.9 2.6
55. ROTATE TIRES 72.6 21.0 4.1 0.0
D. DIRTY TASKS
7. CHANGE ENGINE OIL 66.7 30.9 4.1 0.0
9. CLEAN BATTERY POSTS 54.3 5.0 1.1 0.0
15. DRAIN COOLING SYSTEMS 51.6 4.7 2.6 0.1
29, INSTALL ENGINES 25.6 30.3 8.8 0.9
47. REMOVE OR REPLACE BATTERIES 63.7 10.2 1.6 0.0
E. LIGHT TASKS
1. ADJUST VALVE CLEARANCES 0.0 5.1 32.6 15.5
3. ALIGN OR ADJUST HEADLIGHTS 20.1 22.6 5.4 1.0
7. CHANGE ENGINE OIL 66.7 30.9 4.1 0.0
9. CLEAN BATTERY POSTS 54.3 5.0 1.1 0.0
49, REMOVE OR REPLACE POINTS 2.9 18.7 26.1 3.0
diin
v."d'
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Appendix G. Specialty Training Standard

[y

TASKS ARE ASSOCIATED WITH THE SPECIALTY TRAINING STANDARD FOR THE
VEHICLE MAINTENANCE PERSONNEL.

IA DISASTER PREPAREDNESS & EMERGENCY PROCEDURES

151. ATTEND SAFETY BRIEFINGS

102. MAINTAIN FIRE EXTINGUISHER READINESS FORM 672
133. PERFORM SPOT CHECKS OF SAFETY READINESS

264, PRACTICE EMERGENCY PROCEDURES

IIB SECURITY

32, ISSUE OR MAINTAIN STOCK ITEMS OF HIGH VALUE
196. MAINTAIN STOCK INVENTORY
599. PLAN SECURITY PROGRAMS
602, CONDUCT SECURITY BRIEFINGS

IVA SUPERVISING AND TRAINING

2. ADMINISTER OR SCORE TESTS
10. CONDUCT CLASSROOM TRAINING
220. SCHEDULE WORK ASSIGNMENTS
319. SUPERVISE SUBORDINATES

g :
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Appendix H. Computer Generated Module

THESE MODULES WERE GROUPED TOGETHER BASED ON THEIR PROBABILITY OF
BEING PERFORMED TOGETHER.

A. MINOR ENGINE OR TRANSMISSION SERVICING

7. CHANGE ENGINE OIL

8. CHECK OR SERVICE OIL LFVELS
9. CLEAN BATTERY POSTS
15. DRAIN COOLING SYSTEMS
18. FLUSH TRANSMISSIONS

B. SERVICING ELECTRICAL SYSTEMS

14, DISASSEMBLE DISTRIBUTORS

22. INSPECT IGNITION POINTS

38. OPERATE ELECTRONIC TEST EQUIPMENT
49, REMOVE OR REPLACE POINTS

C CLASSROOM TRAINING

2. ADMINISTER OR SCORE TESTS
10. CONDUCT CLASSROOM TRAINING
13. DEMONSTRATE OPERATION OF EQUIPMENT
156. OPERATE AUDIOVISUAL EQUIPMENT
170. PLAN AIDS FOR TRAINING
43. PREPARE LESSON PLANS
189. SIGN OFF TRAINING RECORDS
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OCCUPATIONAL ANALYSIS FOR FIELD GRADE ARMY OFFICERS

Sally J. Van Nostrand
US Army Research Institute for the Behavioral and Social Sciences

and
M. Reid Wallis

Richard A. Gibboney Associates, Inc.
ABSTRACT

The Command and General Staff College (CGSC) prepares Army
officers for duty as field grade commanders and principal staff
officers at brigade and higher echelons. The College consumes
significant expenditures and provides the first, and for the
majority of field grade officers the only formal Army training for
high level jobs. Despite the importance of the CGSC mission,
occupational definition of post-CGSC assignments and the crosswalks
to training needs analysis at this level of responsibility have not
yet been otjectively addressed. In a memorandum to the Army Research
Institute (ARI) in 1977 the CGSC Commandant stated, ''front-end
analysis to support curriculum development . . . is one of the most
pressing priorities that the College faces today." He requested
that ARI research the feasibility of using the ARI Duty Module
concept '"to provide an information base for decision on further
research effort and its direction.”

This research was directed to the examination of two disparate
sub-courses of the CGSC curriculum. Research design, results from
the feasibility prototype, and directions for further research are

discussed.
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BACKGROUND

ARMY RESEARCH INSTITUTE INVOLVEMENT WITH COMMAND AND GENERAL STAFF
COLLEGE CURRICULUM DEVELOPMENT

In a memorandum to the Army Research institute (ARI) in 1977 the
Command and General Staff College (CGSC) Commandant stated, ''front-end
analysis to support curriculum development ... is one of the most pressing
priorities that the College faces today." He requested that ARI research
the feasibility of using the ARI Duty Module methodology "to provide an
information base for decision on further research effort and its direction."
The feasibility research has been completed. ARI is currently working
in both the Analysis and Control (external evaluation or feedback)
phases of the Instructional Systems Development (ISD) of CGSC curriculum
development. The ongoing research was precipitated by the Duty Module
feasibility results, statements of Human Resource Needs (HRNs) for new
methods of front-end analysis for non-procedural tasks from several Army
schools and HRNs for feedback on training and educationl from CGSC

graduates.
CGSC MISSION REQUIRES BOTH TRAINING AND EDUCATION

The mission of the Command and General Staff College2 is to provide
instruction for officers of the Active Army and Reserve components,
worldwide, so as to prepare them for duty as field grade commanders and
principal staff officers at brigade and higher echelons.

The College prepares officers to:

-~ Command battalions, brigades, and equivalent-sized units
in peace or war.

~-~ Train these units to accomplish their assigned missions.

-~ Employ and sustain weapon systems to optimize their effect
in the conduct of combined arms operations.

-~ Serve as principal staff officers from brigade through
division, to include support commands, and as staff officers
of higher echelons, including major Army, joint, unified,

or combined headquarters.

1 The definitions of training and education for this paper are:
Training - Teaching specific skills which will be needed in the next
assignment. Education - Teaching broad krncwledge areas as a founda-
tion for the requirements of all expected positions in the future,
not necessarily for the next assignment.

2 1977-78 Catalogue, US Army Command and General Staff College
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CGSC offers a Master's degree in Military Arts and Sciences, and offers
the opportunity to obtain numerous other Master's level degrees from a
number of other colleges and universities. Although the junior officer
schools (Basic Course for second lieutenants and Advanced Course for
captains) teach some basic management and supervisory skills, the major
emphasis is on specialty-related tasks and separate schools are run by
the specialty branches--the graduate of a Basic or Advanced School is
expected to be technically proficient in specialty skills.

In a survey of general officers concerning the Army officer educa-
tion and training programs (Van Nostrand and Wallis, 1978) attitudes
were identified as follows:

-- Management should be taught (at CGSC) but not at the
Basic and Advanced Courses where officers are taught to be
technicians in their branch specialties.

—— CGSC should teach those brilliant young officers who are to
provide the staff and general officers who will run the Army
for the next 10 to 20 years. (Approximately 6-7 years after
attending CGSC the officers are competitively selected to
attend the Army War College)

—- The Army should go to the university concept.
-- What should be taught:
Conceptualization, even though difficult
Develop truly general staff officers
Research, write and brief on solutions to real issues

ISD USED FOR CURRICULUM DEVELOPMENT

All of the US Army schools for officers, except the US Military
Academy and the Army War College, are monitored by the US Army Training
and Doctrine Command (TRADOC). Curriculum development within TRADOC
doctrine requires that the TRADOC monitored schools use the Instructional
Systems Development (ISD) process as a systems approach to the develop-
ment and evaluation of training (TRADOC Pamphlet 350-30). Although ARI
research is concerned with all five phases (Analyze, Design, Develop,
Implement and Control) of the ISD model, this paper is directed to those
phases which require occupational analysis to provide decision-making
data. These are:
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Analyze - (a) Determine tasks to be taught (front~end analysis):
(b) Determine setting in which each task will be taught

Control - (a) Internal evaluation -- how well did students meet
the stated objectives?

(b) External evaluation -- how well do graduates perform
on the job? Usually determined by performance
evaluations of the school-taught tasks with feedback
information to the schools.

Procedures evolved through the use of ISD in the Army schools have
proved useful; they represent many person-years of effort to develop a
workable, systematized training approach. Some of these procedures are:

a. Occupational description techniques developed to define a
position in terms of tasks having specific beginning and ending times,
cue to perform, and step-by-step (or procedural) description of how the
task is to be performed. These techniques have proved useful for the
majority of eniisted tasks and for many of the NCO and company grade
officer specialty-unique tasks. The majority of the Army schools respon-
sible for training for these jobs need concern themselves with only
those jobs which are unique to their special ties.

b. The crosswalk from occupational analysis to training require-
ments has been successfully addressed for enlisted personnel. However,
the problem of training requirements of supervisors and managers at the
non-commissioned officer (NCO) level based on job descriptions has not
yet been resolved. This problem has already surfaced for company grade
officers in the recently initiated TRADOC program for defining officer

tasks.

¢. Criticality has been refined to four measures commonly called
"the four-factor model." However, this refinement is inadequate to
answer all criticality questions.

d. A concept that permeates all descriptions of ISD is, "train for
the next job to be performed" i.e. if the trainee will not use the skill
very soon there may be no reason for training it -- the learning retention
decay rate may prove the training resources could better be allocated

elsewhere.

The ISD process is proving to be very difficult to implement at the
Command and General Staff College. The standards or concepts noted
above, although not necessarily "standard" in the original ISD reports
(Branson, et al, 1975) are particularly difficult to apply to the
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curriculum for field grade officers. The CGSC curriculum which does not
focus on specialty proficiency, but rather a general broadening of
horizons for field grade officers, cannot be fitted to the conventional
front-end analysis techniques of the ISD process.

First, as CGSC serves the entire Army, not just a few specialities
the sheer size of the data base is a problem--all field grade officer
positions in the Army must be subjected to occupational analysis for
creation of the task lists. Using the assumption (as is usually now the
case) that a supervisor's job must include generalized management tasks
plus a knowledge of the tasks of all the supervised personnel, the size
of the data base is multiplied by some unknown factor.

Second, a unit of instruction usually teaches several related
tasks. As the data base becomes larger it becomes more and more difficult
to find all of the related tasks. Unfortunately, the task analysis
techniques do not yield tasks which fit clustering requirements for CGSC
curriculum development.

Next, CGSC is a masters level degree granting institution, and is
in this respect, unique among the TRADOC schools. The concept of CGSC
as an institute of higher learning, providing the foundation for future,
individual officer self-development and growth (to 'think and decide")
requires that subjects be taught which are not based on "next assignment,
but are general education in many different fields.

Further, as CGSC is the formal training/education institution for
the Army "middle managers,' many of the tasks for which CGSC does train
are non-procedural in nature, i.e., these tasks are difficult, perhaps
impossible to define in terms of cue to perform, begin and end points,
steps to perform, and evaluation criteria.

Even more difficult is the choosing of criteria on which to base
the train/don't train decision. The four factor criteria used for
enlisted and branch specific tasks do not apply. A concept that has
been popular recently is, '"the officer is much more than the sum of
those skills in which proficiency can be demonstrated.” Consider the
following hypothetical example: If most field grade officers spend 50%
of their-time reading paper work of some type and less than 1% of the
time making decisions; should CGSC train them to read paper work, or
should more resources be spent in teaching good decision-making?

PREVIOUS FIELD GRADE OFFICER OCCUPATIONAL ANALYSIS RESEARCH BY ARI
Responding to personnel management needs ARI has been working on

the Duty Module concept since 1970. A Duty Module represents a signifi-
cant work activity; is applicable to a number of different duty positions,
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and describes the various jobs in a common language. A Duty Module is
smaller than an MOS or any one job within an MOS and larger than a task.

It is actually a cluster of 10 to 20 tasks that relate, occupationally

and organizationally, in meaningful ways. These tasks are very much

1ike the tasks produced by other job analysis techniques, but the
significant difference is that a major emphasis of the original research
was to produce meaningful task clusters. These horizontal clusters can

be used as building blocks, or "plug-in" units, to describe the signifi-
cant duties of any job using only a few Duty Modules. Duty Modules are
also designed for describing jobs at all levels of responsibility (vertically
clustered). Therefore, the full interrelationship among jobs, across

all specialties and for all officer grades, both similarities (commonality)
and differences, can be codified.

Although the Duty Module methodology could be applied to civilian
organizations, or to enlisted or NCO positions, the research was directed
to support of the Officer Personnel Management System (OP*'S) and the
present data base is essentially complete for officer dut :s common to
all the OPMS specialties. Further development to complete the OPMS data
base would necessitate creation of only a limited number of specialty-
specific Duty Modules.

APPLICATION OF DUTY MODULE TECHNIQUE TO FRONT-END ANALYSIS

Most CGSC graduates will be assigned as a staff officer, some at
very high levels, others may assume command of a battalion or brigade.
The commander's management role is analagous to that of the operations
manager of a medium~sized manufacturing company. Additional duties of
the position require responsibility for the unit as it trains to achieve
and maintain combat readiness during peacetime, with the capability for
rapid transition to combat effectiveness during war. The resources
available to, and, therefore, controlled by, one Armor battalion commander
consists of approximately 550 personnel, $55 million investment in
equipment, and annual expenditures of $13 million. The staff role of
the CGSC graduate can have comparable responsibility. 1In context of the
increasingly constrained training resources, the growing importance of
training quality can not be overstressed. As the quality of training is
dependeni upon the adequacy of the front-end analysis, those responsible
for CG5SC curriculum development have a continuing concern with development
of better front-end techniques. In keeping with this concern, the CGSC
has used both formal and informal channels to obtain feedback on the
appropriateness and utility of the instruction. This concern has stimulated
many students to study some aspects of curriculum development as part of
their independent research requirement.

A recently completed CGSC Master's thesis (Norris and Robbins,
1977) explored the feasibility of utilizing Duty Modules for the front-
end analysis of the CGSC regular course. The thesis is based in part
upon earlier ARI work, Cory, Medland, and Uhlaner (1977); Davis and
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Korotkin (1975); Korotkin, et.al. (1975); and others. This thesis
develops the concept of Duty Modules as the vehicle for the ISD Analysis
phases of CGSC curriculum development.

Although Norris and Robbins point out some possible shortcomings of

the Duty Module approach, they nontheless conclude that theoretically,
"....Duty Modules offer an attractive approach to this problem and
have the major advantage of being beyond the 'drawing board stage'.
Duty Modules are a reality and the effort in time and resources to
apply these concepts to the college is far less than that required
to develop new methodology."

The need for empirical validation of the Norris and Robbins approach
stimulated the CGSC Commandant's request that ARI conduct the prototype
feasibility research which was initiated during the fall of 1977. The
design of the prototype analysis was:

a. Identify two significant assignments filled by CGSC graudates.

b. Identify the CGSC courses or sub-courses which prepared the
officer for the identified assignments.

c. Describe both the course curriculum and the assignments using-
the Duty Module structure.

d. Compare each assignment Duty Module structure with the Duty
Module structure of the related CGSC course. Commonality will be indicative
of degree of correlation between training and job requirements. Significant
commonality would indicate a high degree of overlap between content

taught and skills required on the job. Lack of or little commonality
would indicate one or more of the following:

1. CGSC is teaching material not required or necessary to the job.
2. CGSC is . »t teaching skills required by the assignmen;.ﬁ
3. The Duty Module approach is not feasible.

Two assignment areas were selected to represent disparate duties
and relate to specific instructional areas:

a. Combat commander; related course is "Battle Captains"
b. Staff assignments at Office of the Secretary of Defense (0SD),

Office of the Joint Chiefs of Staff (0JCS), Department of the Army (DA),
and Army major commands; related course is "High Level Staff Applications.”
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The Battle Captains course is one course of a sequence of five ‘
orientation courses given as refresher training to command designees
(lieutenant colonel and colonel) prior to their assumption of command.

Each of these five courses closely matches one of the six previously
validated Duty Modules which apply to unit commanders, although detailed
analysis was not performed for the four not taught at CGSC. The subject
matter of one of the Duty Modules, "General Administration," is not

taught in these orientation courses and it must be assumed that the
officer retains the necessary knowledge and skills from previous education

and on-the-job training.

Comparison of the detailed task analyses of the Battle Captains
course and of the 0-U-1 Duty Module, "Directs and controls employment of
Infantry and Armor maneuver unit," shows that the tasks taught and the
tasks performed correspond exactly. Using the same technique it should
be possible to compare the other four orientation courses and, if necessary,
to develop another couse for the general administration module. For
this course we can say that the Duty Module front-end analysis procedure

is feasible.

The comparison of relevant duty modules and the High Level Staff
Application Course was more difficult. To adequately describe the
position, "Action Officer, High Level," it was necessary to create one
new Duty Module, "Performs action officer functions on a high level
staff." Verification of this new Duty Module was accomplished by interviewing
a sample of 20 respondents holding high level staff positions. Although
all 20 respondents performed the new module, it was necessary to use 17
Duty Modules from the data base to adequately describe their positionms.
It is unusual to need as many as 18 for 20 similar positions, but the
job incumbents represented 8 different branches, 11 primary specialties
and 12 alternate specialties (a total of 19 different specialties). The
18 Duty Modules performed by the surveyed incumbents were all, except
the new one, specialty related and, therefore, would not be of concern
to CGSC; they would, or should have been taught at the specialty related
schools and earlier attendance at CGSC. These modules had been verified
in earlier research but were, however, examined to assure that they did

continue to accurately describe the duties.

An examination of the program of instruction (POI) revealed these
five subject areas:

a. The organization, functions and relationships between 0SD, 0JCS,
Office of the Secretary of the Arny (0s4), and Office of the Chief of
Staff of the Army (OCSA;.

b. The organization, functions and relationship to DA of
- Headquarters, TRADOC
- Headquarters, DARCOM

- Headquarters, FORSCOM 4 ! 3 ‘
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c. The organization, functions and relationship of Headquarters,

US Readiness Command to 0JCS.

d. DA staffing procedures to include rewriting a decision memorandum
"into 175 words or less and writing two information papers of 175 words or

less.

e. Staff techniques and procedures used within the 0JCS. Of the
five subject areas, the last two listed, being performance oriented,
lend themselves to a front-end analysis using Duty Module techniques.

The first three subjects are informational in nature and cannot be
directly translated into a Duty Module strfucture.

HIGH LEVEL STAFF COMPARISON

CGSC COURSE: HIGH LEVEL STAFF

SUBJECT AREAS:

a. Organization, functions and
relationships between 0SD, 0JCS,
OSA AND OCSA.

b. Organization, functions and
relationships to DA of TRADOC,
DARCOM and FORSCOM.

c. Organization, functions and
relationships of US Readiness
Command to 0JCS.

d. DA staffing procedures inc--
cluding writing decision memor-

andum and two information papers.

e. Staff techniques and proced-

ures used within the 0JCS.

DUTY MODULE: PERFOGRMS ACTION
OFFICER FUNCTIONS ON A HIGH LEVEL
STAFF

TASKS @

a. Prepare decision memoranda,
information memoranda, information
papers, and other similar documents
for a superior.

b. Represent superior in action
officer meetings.

c. Process joint staff action
directives.

FIGURE 1
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Comparing subject area d and e from the curriculum with the tasks
in the new Duty Module, one can see a close correlation, see Figure 1.
This signifies that these subject areas should be included in the course
curriculum. This type of comparison, however, does not-lend itself to a
statistical analysis so it is not possible to state a confidence level
with which one can say they should be included, or what percentage of
the time should be devoted to them, especially as only some, not all of
the officers use the 0JCS staffing procedures.

To explore the applicability of the methodology to the first three
subject areas a questionnaire was administered. Respondents were asked
to indicate the degree of understanding, ranging from "comprehensive” to
"no understanding,'" which they needed of 0SD, 0JCS, DA TRADOC, FORSCOM,
DARCOM, US Readiness Command, or other similar headquarters in order to
perform their assigned duties. Not surprisingly, the survey sample
composed of DA and DARCOM staff officers indicated a need for a high
level of understanding of the organization and functions of their own
headquarters. Next followed 0SD, TRADOC, FORSCOM, 0JCS, and US Readiness
Command, in that order. One can deduce that the "need to know'" rating
of any headquarters would go up if officers from that headquarters were
included in the survey sample. It does appear significant, however,
that the US Readiness Command received lower need to know ratings from
the survey sample than did write-ins for US Army Europe (USAREUR). This
outcome suggests that consideration be given to examining whether Head-
quarters, USAREUR should replace US Readiness Command in the POI.

Before this consideration, however, a larger survey which includes
officers from all of the.designated offices should be performed. If the
result still holds true the POI decision should be made by training
experts; there may be valid reasons for including a joint headquarters
in the curriculum to the exclusion of a major overseas command.

When courses teach performance-oriented skills, it is logical that
the skills should appear in a Duty Module for some Army job, as Duty
Modules are a prior performance-oriented. When courses teach information,
that information will not appear in a Duty Module directly, but only in
a performance task which is influenced by the information acquired.
This is easily seen by the results of the two comparisons. The skills
taught by the Battle Captains Course are performance-oriented; the Duty
Module approach was completely successful for a front-end analysis of
this course. The High-Level Staff Application, Course teaches some
performance skills and some knowledges (information); the Duty Module
app