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SUMMARY

Objective

The purpose was to dev chi) and test an objet tiv e procedure to determine the relative diffit ulty of fir Fort e
jobs. Also Investigated were (a) the measurement of task diffit idly to allow t omparability al ross spot tattles. (h) the
quantitative appraisal of job demands based on u,mpouent tasks being performed, and ft ) the t on yarability of job

difficulty to job aptitude requirement.

Background

The present work is the t ((limitation of a long Stream of reseal% It and development examining not tbhdologies
for systematu ally determining relative aptitude requirements of Air Fort e jobs. Sot It methodologies art needed
since there are nu enipirually based protdures for establishing. adjusting. or verifying du aptitude t utuff st ore

requirements published in Air Force Regulations.

'Early research in this area offered substantial support for the use of time-to-learn as a key element in
measuring the ability requirements of Air Force jobs. in addition. the level of aptitude required for sin essful
performant e of a task was found to bet tun eptually inseparable from the time required to learn to perform the task
at a sahsfactory level. Thus. a hem hula rk scaling tet hnique. in whit h ant hor tasks are used to des( gibe eat It Iry el

on the scale. was developed to measure relative difficulty from until) relative aptitude requirement, tmdti be
inferred. these results may be used by fir Force managers to est.blish entry -level aptit tab requirements and to

assign individuals to career specialities more accurately.

Approach

1. The ;huh was based on task-level specifn ations of learning (Ulu idly. The spet :mons were pros Ord by

two complementary sours ts if expert ratings. One &mine int hided upational survey data. that is routinely

collet led on most r Fort e jobs. Stu Is data tout.ril, itla:iv( ratings of task t out t tt d kntrali atilt

supervisory personnel K /thin each spe( /ally «ottract job analysts provided benchmark ratings tif
selected tasks moos, specialties. Collet tion of bens tmid, data permitted the development of tee hniques for
calibrating the supervisors' ratings to a standard referent e base sin In that tasks in one 'pet 'hilly (mild be t ompared

to tasks in other spit( ialties. 1)ati, on tin relative time spent by job im (unbent, on eat Ii task also were av adable in

the occupational ,arses data. These data were used to weight the relative (Wit alts of eat In task when t (imputing

aggregate estimates of learning difficulty for Tad' enlisted speeialt,.

Specific,:

The lannprelietis'v tt rupational Data I tia:y sis Programs 0:0DA I') pat kage was used for the anal, sis of task
level data Interrater reliability and «irrelation tet liniques were used to assess the agreement among stye ry isors
and job analysts in the ratings of task (11114 nits. Regression equations were used to t alibrau relative ratings on the

benchmark wale. The calibrated ratings then were l pinioned with average lime-spent data to determitit the

relatve diffutulty of nun% ulnal jobs and specialty groups. The resultant were designated 1TDI't

(average task difficulty per unii time spent).

Both supervisory ratings and the «nitract job analyst ratings proved to be highly reliable In additioni high

degree of relationship was s'ilown between the super% ivory ratings and the «intrat I job analyst ratings The

benchmark scales provided a highly reliable means of obtaining task (tiff( tilts ratings that welt. uniparable at nee,

,pevialt

Conelusions/Reeommendations

The methodology developed and implemented t an he applied objet lively to evaluate the relativ I' aptitude

requirements of Air Force jobs. Air Force manAgers now have systematit and empirit. al data with which to ordf.

jobs relative to each other based on the ley el of talent required. It is re( tonmended that this methodology be

considered for use in operational realignment of current aptitude requirements.



PREFACE

The purpose of this re,earc1i effort %%as to develop and apply a methodology for the e% al nation of

aptitude requirements for Air Force enlisted specialties based .0 task difficulty. This effort %%as the initial

phase of a project in response to RPR 73-1 7. Minimum Aptitude Requirements for Airmen 1FSC.,. to derive

empirically-based minimum aptitude requirements for Air Force enlisted specialties. The research i, in
support of the Force Acquisition and Distribution System subthrost. and Ma npoler and Form Management

thrust.

Dr. Raymond E. Ckristal of the Air Force Human Resources Laboratory (AFL In) deserves specific
credit for the es Anion of this research from an original ((Incept for determining aptitude requirement, to
the de%elopment of a comply% methodology %%hich allo ss assessment of the learning difficult% of each

indi% idual Job in the Air Force. Ile is due special recognition for %%orking %ery closely and concienlion,l)
%%ith the authors throughout the period of this report. Ackno%%ledgement is also due Mr. Fred Hart. Kinton,

Inc.. Alexandria. \ A. for leading a very large and complex data collection effort and to Mr, Nano Perrigo of

1F1 !RI. for laving ig the early ground%%ork for the project. Special appreciation goes to the fir Force Maninmer

and Personnel Center Directorate of Personnel Resources and Distribution (Anipc/mpoo. Utilization
Polly% and Control Division (AFMPC /MPCRP). and USAF Classification Branch ( 1FMPCPMCIIPCP) for
their long-standing support of this project Wider RPR 73-1 7. Einally. this project could not ha% e been

11(1 ("411 completed %%idiom the e.pert programming and seemingly COntil111011:, consultation of Mr

Johnn% Weis,midler of All IRL.

j

1



TABLE OF CONTENTS

Page

I. Introduction 5

II. Approach
5

Conceptual Framework 5

Task Difficulty 6

Occupational Survey Data Base 6

Analytic Techniques 7

Determination of Task Diffic'ulty 7

Development of Benchmark Scales 7

Electronic, Mechanical, and General /Administrative 13enchmark Scales 7

Procedural Guides
9

Task Rating Using the Benchmark Scales. 9

Calibration c' Supervisory Estimates to the Benchmark Scale 10

Summary Results of Task Difficulty Assessment 10

R. Determination of Job Difficulty I I

Average Task Difficulty Per Unit Time ATDpuT

V. Discussion

VI. Conclusions and Recommendations

References

Appendix A. Air Force Specialties Used in the Development and Application of

Benchmark Scales: Interning- Rehabdities and Correlational Statistics 17

Appendix B, Mechanical. General, and Electronic Benchmark Scales 23

Appetuli. C. FAcerpb from the Procedural Guide for use of the Mechanical Benchmark Scale .

11

14

IS

IS

LIST OF TABLES
Tme Page

I Summary of Within Specialty Imerrater (Rkk) Indices for Specialties U sed
in Development Phase

9 Benchmark Task Selection Criteria
3 Interrater Reliabilit$ Olkd for Rank Ordering of Aptitude Area 13enchirark Tasks
I Summar) of Benchmark Rating Intel-rater Reliability (Ilkk) Indices for Specialties 1_ sed

in Application Phase 10

Summary of Correlations between Team 1 and Team 2 Ratings I I

Summary of Correlations between Within Specialty Ratings
and Benchmark Ratings

8

8

8

LIST OF ILIA STRAIONS

I1

Figure Page

I Relative 1ptitude Requirements for Ellin Level Jobs 13

3

8



APTITUDE REQUIREMENTS BASED ON TASK DIFFICULTY:
METHODOLOGY FOR EVALUATION

I. INTRODUCTION

Eligibility for entry into the various Air Force career ladders is based primarily on the minimum aptitude

,core cutoff on one or more of the composites of the Armed Services Vocational Aptitude Battery (ASVAB) (AFR

39-1. 1977). There are four ASVAB composites in use by the Air Force: Mechanical. Administrative. General,
Electronics. An individual's percentile score on these composites is the principal factor for determining eligibility

for entry level jobs. Although this report is primarily a description of methodology and procedure for the
evaluation of aptitude requirements, the essential problem being examined is the validity of the relative ordering

of assigned ASA AB minimums in comparison with the computed relative order of difficulty of the jobs based on

work performed.

The correlation of success in training with aptitude composite scores and the technical school pass/fail rates

are the primary data used by the Air Force to set aptitude minimums. Relative correspondence between success in
training and each of the aptitude composite, is used to establi ,h the aptitude area (M. A. G. or E) for a specific

specialty. and the pass/fail rate is used to adjust the minimum cutoff score (Maginnis, Uchima. & Smith, 1975a,

1975b, 1975c). Although this appears to be a valid and empirically based deci;ion logic, there exist some deep-

seated problems. The standards for successful completion of courses appear to be arbitrarily set and tend to
fluctuate with the number of trainees needed. This problem is further compounded by a training time and aptitude

trade-off. That is. an unsuccessful trainee, rather than being washed-out. may be recycled through the same course

until a passing score is achieved. Thus, a potential failure has been converted to a successful completion by
allowing more time to learn. Christal (1976) presents a detailed description of the problems in the prediction of

training success from aptitude test scores.

The consequences of setting appropriate aptitude levels for entry into Air Force specialties (AFSs) go beyond

the immediate impact on training outcomes. For example, lowering a requirement from the 80th to the 60th

percentile could the nneiher of eligible volunteers for a particular occupation (Christal. 1974).

Inappropriate assignment of aptitude requirements can hale a significant impact on job attitudesindividuals
assigned to jobs that do not fully utilize their talents tend to experience boredom; individuals assigned to positions

requiring more talent than they have tend to experience a sense of frgistration (Locke, 1976). Both circumstances

can adversely affect absenteeism, retention, and learning rate (Briyfield & Crockett. 1955; Taylor & Weiss. 1972;

Waters & Roach. 1971. 1973; Wyatt. Langdon, & Stock, 1937). The data collected in this study go beyond the

training school setting and reflect the actual difficulty of a given job in the operational setting.

The overall objective of the present effort was to design. develop, and test a methodology that could be applied

effectively and objectively to determine the relative difficulty of Air Force jobs. The two major sub-objectives were

to develop procedures for (a) the measurement of task difficulty such that tasks would be comparable across
specialties and (b) the quantitative appraisal of job demands based on component tasks being performed.

H. APPROACH

Conceptual Framework

Empirical data are not necessary to realize that there is tremendous variance both in job demand levels and in

individual learning rates. It is not difficult to imagine some AFSs in which those airmen with the lowest aptitude

(the slowest learners) can perform very successfully after only a short training period. On the other hand, there are

also AFSs in which the airmen with the highest aptitude (the fastest learners) must undergo extensive on-the-job

training even after long periods (30 or more weeks) of formal training. The need to determine the relationship
between aptitude and learning time has become more acute as has the necessity of defending empirically the

aptitude levels that are set as occupation entry requirements.

Several educational researchers offer support for the use of time-to-learn as a key element in measuring the

ability requirements of Air Forec jobs. Aptitude can be looked at as something that re mks in an individual being



ready to learn -rapidly- in a .:iijilfri;itiiation (Cronhath Snow. 1977). furthermore. Cronbat It and Snot% t halm

that mildews will likely differ in the time they require to lean). given the same material mid instrut Ilona!
prof ednres. Retnt dot ninentation by Getiiiiger and White (1979) offers additional e% Went e in support of time-to-
learn a..., a predictor of at liieenient and aptitude. These authors Militate that the time-to-learn t Witt I1i 110

a.11111pti011b about the intelligtuit t required to perform a task, but deals only with performant e uudtr natural
t onditions. This liter:Imre in addition to earlier work by Carroll (in Blot k R kliderson. P)75. in Cron bat SHIM.
1977. and in Krumboltz. 1965) pro% ides strong support fur the integration of the time-to-learn torte pt into tilt Air
Force classification and assigunncut systnis.

The Air lone Eltiman Resourt es Laboratory (.111111 L) has been tondiit ting researt h into this problem for
several years. The methodology dist ussed in this report has greatly benefited and evolved from previous work
concluded by Christal (197 1) and Fugill (197,1. 1972a. 1972b. 1973) in de%eloping the .iir Force job inventor
methodology and investigating arca of task diffit tilty and bent limark stale . The approat h was based on
task level spec ifit ations of learning diffit tilty provided by two omplementary sourtes of e.pert ratings. (a)
know ledgeable Miper% .persomiel within each J pet ialty provided relative ratings of task tlif fit ulty. and (1)
tontrat t job anal'yt.tb provided bent [murk ratings of selet ted tasks at ross pct ialties. .1.t ess to the bent h mai k
ratings permitted the deeloFinent of techniques fur talibrating the relative ratings to a standard rtferent t bast

and fin generating, aggregate estimates of learning diffit tilty for (net-) etibisted spy( laity in the Air Fort e.

Task Di fficu I ty

The °mei), of task diffit tilt) was operationally defined in terms of this time it takes to learn to do a task
Fugill (1971) demonstrated that in spite of the t oniple.ity of the c ontept. highly reliable ratings of

relative task diffit tilt), as defined above. (Amid be obtained from super% isory job in( 'oldie:its from a given are( r
field. FtigilFs (1972b) researt h t (insistently demonstrated a high relationship (r .89) betwet ti .mite -to -learn (task

ulty ) and task aptitude. "the le%el of aptitude nit ired to insure satistat tory ,perforunanc e of a given task- (p.
1). The aptitude require ments researdi dot timented in this report has pro( ceded on flit basis that the aptitude
level required to learn a job t an be inferred from a nteasurenu nl of the at erag diffit silty of that job. This
a..iimption b., primarily ha.ed on (19721) t ont Insion that relatit task aptittalt i.cumt ptually in.eparablt
from relative task diffit Illy when tliffit tilt) is measured in terms of tilt time net ded to learn to perform a Led.
satisfactorily.

Occupational Survey Data Base

The basit data used in the identifit adult of tasks for the estimation of task /job tliffit silty intli« t min from
the °it npational stir%ey data routint ly toilet ted by the USAF Ott tipational Mt astirenit lit Cent( r. Briefly. the job
inventories used in the periodit t tipational stir% ey. S of .fir Forte jobs are developed by t rt sling a duty outline
and a listing of task nIaleinellb haled on job th st riptions, t ours( training standards. and other publilit tl materials
(Christal. 197 D. Tasks are then organized tsithin duty t ategorie. and the task list revised based tin work-site
obser% ation of the job and input from Iv(hnital spet ialists. When finalized. tilt job inventory is atlnniHislt red to job
Mt innbents within the :pet ialty to toilet t information about the relative amount of ttork-iiine spent on do tasks
whitln they perform. using a 1-9 point stair ranging from ".1 Very Small %motile to -A Very Large .11notilit.-
These data are t ompilt d 'tr. a oininitt.r-generated job dest ription to provide. among Au r information. .111
estimation of the pen entage of lea ambents who perform at ii task and the Ji.ragt pt n wag( of time spt tit oil
call task by those in the spedalty who perform it. This same information be reported for any group of
individuals who t alt in. defined by available bat kgrountLiariables tun h as time in rite. grade. (-dui ation. and
time in job.

I he same (lug} /task list is administered to super% isors who are asked to rat( the tasks on task tliffit ulty, based
on how nun li time is required to learn the task. using .11-9 point st ale ranging from .1 Very Small %mount- to
Very Large Amotint. These ratings are t implied to gi% e an estimate of the task 'lift'. Ay of eat In task °impart

with other tasks in the inventor:

6



A Italy ic Tech piques

The Comprehensi% e (« upational Data 1 nal) sis Programs (CODAP) pat kage de% eloped b) 11:11ill, ((:hriAal.

Torah. Nladden, R Chrtstal. 1961) ))as the data anal) tic tool used for this research. The COD 1P sstem )vas

deal!) suited for this t)pe of anal)sis. Computer analysis of all rating data began %%int the measurement of the

degree of interrater agreement among all raters. computed using the intra-dass correlation c °efficient (1111)

described by Haggard (1958) and Lindquist (1953). This reliability c °efficient is a measnr.. of the inierclas:
correlation among raters. As disc used in Guilfoul and Free liter (1973). coeffic ient (Rid. taken to be an
indication of the rellabiltt) of a single ruler's ratings. c an be used to infer the reliabilit) of a group of raters (RU)

(p. 204). 11) a % eraging each set of ratings ac runs the number of Wiers rating each task. group reliabilit) coefficients

(likk) for all measures can be computed) The interrater reliability coefficient as applied to task factor ratings is

described b) Good) (1976) and Thomson and Good) (1979). In addition. correlation/regression techniques. the

caleulation of a% erage task ratings acros raters. and the generation of adjusted task,dif f %alut based on the

benchmark equations u ere used in the specific anal)..es for task ratings. The anal) tit lei Imiqm, are Lirther
discussed in the description of procedune to de% do)) task and joh difficult) indices.

III. DETERMINATION OF TASK nirriciry

Development of Benchmark Scales
re":

Ratings of task difficult) %%ithin specialties. as Tolland) obtained in conjunction %%ith occupational

are useful in comparing the relati% e difficult) fur tasks and jobs %%ithin career ladders. llo%%e% cr. a method was

needed for comparing difficult) and aptitude kids for tasks across career ladders.

The use of benchmark scales pro) ides %en reliable ratings of task chili( illy ))laic alloy) for comparisons of

the relative difficult% of tasks not oil) %%Ulan a gi'en spec tali) but also ac rosy an) number of specialties measured

b) the same benchmark scale. The bent !titlark scale is used as a standard referen«. for calibrating ratings obtained

%%ithin specialties so as to be comparable across all specialties in an aptitude area. The feasihI 1 of using

benehmark scales to measure task difficult) mas demonstrated bN rugill (1971. 1972a. 19721) and further

discussed b) ugin (1973) and thristal (1971). Peters and McCorinic k (1960. in a eomparati% e And%, obtained

results ))Inch demonstrated that task-anchored (belt( !titlark) scales resulted in more reliable rating.. of ..e% .I job

factors than did numerically anchored scales.

Considerable thought ))as gi% en to the number of points lo be employed on the bent!titlark scale Lissitv and

Green (1975) briefl) revlened the literature 3/1 ibis area and founi nu c onclusi% v e% idem e to support an) specific

number of rating point:. Research on time-spent scales b) Crpentr. (;iorgia. and McFarland (1()75) suggests that

there is little difference in reliability but a potential increase in % alidit) midi an in rease in the number of rating

options from 7 to 9 to 23 and e% en to 100 points. These results in c onjum tion ))ill research b% (:hri...tal and Madden

(190) and Madden (1960. 1961) on the importan« a of faluiliarit) in e% aluati% e judgments in job evaluation

directed this research to a 25-point ben !titlark scale on %%hick the rater %%ould be careful!) trained. on both the

tasks anchoring the scale and the tasks to be rated, prior to applying the scale.

Electronics, Mechanical, and General/Administrative Benchmark Scales

Task difficult) bent !titlark scales ))ere de% eloped separate!) for the Het Ironic:, Mechanical. and General/
1dministrati)e aptitude are..s. as differentiated by the .1SVAB. For a gi)rn aptitude area. a se t of 15 ..pet iadlies ))as
sere led %) hit It best repreeflied aptitude area t omplexity and pro% 41(11 a %,16( t) of tasks from %%hit It In lit !titlark
tasks t ould be sc let led. .111 spot taltie, tad 11i the del,l 101111k-111 of lilt In-tic !mark scales at f.111A111 ;II .lppeudiv A.

fable I provides ;a summary of interrater reliability statistic s fur the relati* difficult) ratings collected from

specialties used in the benchmark scale de)elopment. Using a distribution of these ratings and the c riteria outlined

in Table . 40 tasks Here selected from each specia It% to develop a set of 600 benchmark tasks in the Niechnical

Guilford and Provider 1197 1. p 12111 -kplaii% how to IV ran In. I pined from an lilt and k ralr.

11,



and Eke ironic s aptitude areas. Eor the general bent !mark se ale. 60 tasks %sere self-( I. el from cadi of the I.)
slice tattles to produe e a 900-task list. For purposes of dis( fission. old) the 000-task lists mill In ref( re of ed although

essentially the same pDm rehires mere followed seith the 900 task in the Ct 'tural hent!.inark pool. (Se I %No

for complete interrater reliabilit) statistics.)

'able I. Summar) of Within-Special!) Interrater liabilit% (likk)
Indices for Specialties used in Development Phase

Apfiitole flange of NI \ u mberIdialut

trea Ifkk Hu, tFti of [orr.

General/ %Ilministrativ e .91 - .98 .960 15 63.1

Mechanical .8.( - .97 .9 12 13 68.')

Electronic, .93 - .P) .935 15 61.7

\otr tor all 1,111% raloug- Ibr .orrage. number of rater- per la-1 IL) ranged f r 20 ,0 It

Table 2. Benchmark Task Sleet Criteria

I. Eliminate super % -or) tasks
1. Capture range of difficult)
3. Select on high rate_agreemnt (Lose SD)
i. Select tak performed by fir.-termer
3. Select %sell kitomn task,
6. Select ea,d) obsen ed task

. Select on high fare

panel of 8 to 11 Job anal)sts seas convened for rat It aptitude area. The panels. this h consisted of contract

personnel considered evert in the aptitude area. obtained detailed task le% el information from tee hnical school

instrue tors and Job uu umbentsmd observed task performain e at approNintatel) 1(1 operational location, for each

aptitude area. After gaining fannhant) mith eat! task in the list. eat h panel member pea% ided an independent

rank - ordering of the 600 tasks. pia, tug the task m hich required the least learning time at number I and the task

requiring the greatest In irning time at number 618). The final rankings represent the relative ordering of the 600

tasks on the Ihmenum of learning tune. vsithout regard to Interrater reliability estimates for the rank

ordering among judges for ea( It aptitude area are giv en in ahle 3. In all, for the three aptitude area. 2,19) task
mere independent!) rank-ordered In a Warn of 8 to II raters. resulting in approNintatel) 21.000 ran1.-order

estimates.

Tubb. 3. Interrater Reliability (likk) for Rank Orelering of
Aptitude. Area Benchmark Tasks

.tioitud
Arra It Lk

Ta.k %FS Speciall

General/ III1111111 rat 1% e .96 (11H) 15 12

Nlechanuai .97 600 15 8

Electronics .96 WO 13 8

\liar I or a11 rank orderong III.' .1%..rau her of rater. ir (k) veinal rater

I. 9
8



The ranking procedure used %%as one in which the judges made pair-wise «nnparisons of tasks on which they
were Considered expert. This pro«liire resulted in a rank-ordered list of tasks whit II. it was felt. mare ateurately
captured the %arian«e of the (1414 lilt) of the tasks than would a 9-point rating system. However. the resulting
distribution was understandably rectangular in shape and thus did not lend itself to the de% elopment of a
benchmark scale with equal intervals. The solution to this problem was based on the collet tion of 9-point
supenisory ratings of the 600 selected tasks. These relative ratings were collected from approximately 50
snpen isors from each of the I5 ,penalties who rated every task in the list. not just those selected from their
spet laity. The resulting dist/111104m from these ratings approximated a normal cline. 111 equal percentile

t on% ersion program in the CODAP pat kage was used to t ()inert the task distribution preserving the order from dr
ranking procedure into the normal distribution obtained from the rating pro( ednrc. This t on% coed distribution
was used to develop a close approximation of an equal-interval benchmark scale.

Based on the panel rankings and the supervisory ratings of the 600 bent !murk tasks, two tasks were selected
to represent eat h of the learning di f fit ulty levels of a 25-point st alt . The distribution of the mean rank of the 600
tasks was di% Hied into 25 equal intervals. Tasks were sole( led who Ir were t lose to eat h interval midpoint %able and

for who It the standard deviations of both the within -spec ialty ratings and the ontrat for rankings were riblike!y
min at ng that both sets of judges agreed on the di (fit icIty level. Tasks were chosen whit It were widely know n

or frequently performed. and nut unique to a single :pet Lilt,. The final t riterion. fat e validity. was especially
important in the task selet non process inasuitu It dr. illeC task. were to he 11:41 as examples that 1041t1 ant bur the

%arions points. on the benchmark scales. (See Appendix B for complete benchmark scales.)

Proeednral Gnides

10 r orat application of the hem limark st ales requires detailed knowledge of the bete limark tasks a's well as

the tasks being rated. .t pro( edural guide was de% eloped fur rat Ir stale des( ribing the bent !murk tasks This guide

was developed for the use of the panel of expert raters who would apply the scales.

There are two parts to the procedural guides. Part I introdin es each panel member to the task of assessing

Yarning dif f and rating the tasks. Part II presents the 25-point .tale and pros ides a one-page description of

eat It of the 50 tasks on the scale. description ire lutes the sa algid task difficulty le% el. the task title, the
specialty from winch it %%as .el(( ted. a narrative des( ription of any specific equipment associated with the task. a

narrative des( riblug the task performam e. and au explanation of the skills and knowledge required to learn the

task. Examples from the Mechanical Procedural Guide are included in Appendix C.

Task Rating Using the Benchmark Scales

. The benchmark scales and procedural guides were de% eloped to provide task ratings w Irish were comparable

both within and across specialties within an aptitude area. In order to obtain such information. it was necessary to

apply the ban benchmark scale to all specialties in an aptitude area. This was accomplished by comparing a

carefully selected subset of tasks from each specialty to be assessed with the tasks on the appropriate benchmark

scale and assigning the respective rating to each task in the subset. Regression techniques were then used to

estimate the diffiulty of the remaining tasks in the job inventory from the data available from the subset of tasks.

(. sing criteria similar to those used in the selection of the benchmark sets (Table 2). 60 tasks were selected

from each remaining specialty in the aptitude area for evaluation by the contract job analysts using the benchmark

scales. Specialties used in the application of the benchmark scales are indicated in tppendi% A. In the application

phase, 102 specialties were evaluated, approximately 31 technical school and 64 operational site visits were made.

and approximately 6,100 tasks were rated by 12 to 14 raters, resulting in over 79.000 ratings. Again, each task

selected was stmlied in depth at the appropriate technical school, as well as at two or rnore operational work sites.

by a panel of aptitude area experts. Panels consisted of 12 to 14 members, with two independent teams of six or

seven analysts observing the same tasks at separate locations. After accumulating considerable information about

each task. the panel members independently provided benchmark difficulty ratings on the 60 selected tasks from

each specialty using the appropriate benchmark scale. Interrater reliability statistics for these ratings are
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emmnarized in Table 4. Complete rater reliability statistics on the tasks for all specialties studied are given in

Appendi. A.

bie t. Summary of Benchmark Rating Interrater Reliability (iikk)
lnifives for Specialties Used in Application Phase

%ptittole
%rea

Hauge of Median \ Mean \ timber

11,0 l!kk
11:ti of Hater.

-
General/ 1(111616,1r:ilk,. .I7 - .98 .95 Jo 1 1.0

Mechanical .88 - .98 .95 9"" 13.2

Electronics .92 - .98 .93 ').) 1°_ 5

Calibration of Supervisor% Estimates to the Ileiehmark Scale

flue benchmark ratings of the sample of 00 tasks %%Uln ea( li .pet 'tab) %%err used to estimate the relati% e la -k

Ulf ficulty of all tasks in spec laity using standard regression analysis. The list of the ben) iimark si ales allo%%s a

task difficults %Joe to be estimated for eer% task in the in%entor% for the I IS under on,ideration. This % alue. in

tern. pro% ides the mean, by %% tasks and individual jobs an be (Unmated not tudy in relation NI other tasks

and jobs. the same specialty, but also relati%e to tasks other sp.( ialties %%ithin the same aptitude area

separate regression equation %%as used for eai II as the relationship lict%%cen the lApert ratings and relati% I

rating:, Wit, unique for each specialty.

I he hem hmark difficulty ratings and the tiper%isory 4111 fn ulty ratings of the 5,1111e (A) tasks %%cre input a the

dependent and independent %ariables. repei ti%ely. In a t%%o-%ariable linear regressoni problem for cat II -pc' Lilt%

The equation took the follo%%ing form:

a + 100

. here 1 adpist,1 task diffiroli%
a is a constaiit
I) Is a regn...ion coefl'olt.nt

is a composite super% isory rating of relati%e task ilIff kith%

Hie resulting equatioes %%ere then applied to the stiper%sory ratings of all tasks Ili the to claltic and an adjusted

difficulty raying %%as estimated for each task. In J11..1(1.111,1141 dif I 11.1111% rating, %%ere estimated for approximatel%

75.0(0 tasks

Summar% Result, of Task 1)ifficit It% ASSeS,Illell I

The reltabelit% and %Alibi% of the data gathered In this effort %%vie ill% estigated to 111,11re that erall

methodology %%as sound. Single rater reliability coefficients (1111) for all measures ruttted fiom 19 to 7 1 Group

rellabilit% coefficients (l(kk) for all measures ranged from .80 to .98. (See Ippendi: for complete n41.11,1111%

statistic-) Preliminar% in% estigatii n has sdio%% II that the range of reliabilit% estimates is largely determined by die

high %al-lability of task learning diffii idly al moss differences Ili aircraft equipment. or commands. Idditional

research is currently being conducted to determine the reasons for instances of lo%%interrater agreement

slio%%it :a Table 5. correlations between the benchmark atings b% the two nub:pendent teams of rate's

ranged from ..16 to .91 with a median of .79. In% estigation of the range of these team 1-team 2 correlation, furthe

emphasizes the great deal of variabilit% in the individual task difficult% levels. In the specialties for which the

,Iiterteaut correlation- %sere \ow. there 1, evidence that conflicting information %%a gathered from the operational

sites due to differences in equipment., automation of jobs. or mission requirement,. The sensitivity of the %%ork area

i pert, to these differences in sites provides additional credibility to the data collection procedures.
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ble 1. Summar% of Correlations between Team I and Team 2 Ratings

Range of 1141i.m

krt.t r r 11:`,

(;etteral/ ktlinini-tratue

iero oni.

.3() - .91 i.)

.68 -.1)1 .82

O.; - .81) -

23

li

\ of 11', diller Iraqi Ial I I 11.4.111... 1%%11 i.1111, %Wit. tot 0,111 111 hem 'murk r.tuIII of all 11',

I*11(1C11 til tuns 111-n. Oil %alidil of 1111' (1,11,110114 1 11 11 11.1111; 1111 1.1.1, 11111'1 1111 In 111 11111.11 k al, pin% bled I),

«tut Lawn- 1))41 ti the a)* taw, )%ithis4--pet talk lateiag tilit (1141 -,apt mid acragt
IN itt ',mark rating. 111111., tt d IrUlil .11,11111d Med t \ lim% III .11114 (1. Ili 111'1%%tc11 1114.

)ortable- tang' d Iron' .51 to .4)1 %soli a india:4 of .80 lot all -pi -imbed in the d'irt aptitude atua (\
117) Tlit rt r -tipport for do data t inciliodolog and dill lit loom), aling plot editre.
Thi I )itlt at ottin that diffit 1111% tin (loll- fftliii 114,11t dala .t )re.ciii a 11,1 .1 -lent 1,1 tilt I ,(1111 of

a 1,1-k %dot 111 all 111' 11111111.1h 11 at 1 1 11 II a- %%1111111 t 1,,1114, 111 Illt -ailit ,111111i1t11' ara. (alliliolt it t ortelatiolial

-ttininanied in Tilde, 5 and (t. are included 114 \ ppendi \ 1

Table 6. Summar of Correlations between Within-Specialt Ratings
and Benchmark Ratings

Phi. ti 1)11141111. 1rea
Range
of r

Median
r 1Fti l'a.k./ %FS

Development Phase
General/ dminttrati%I. .71 - .89 81 15 ()(1

Nlerliailal .57 - ()I .7 , 13 10

Elt'etronit. .81 - .95 .88 13 10

Application Phase
General/ ktImin .31 - 9 .44 a.) WI

llechattical .38 - .88 .81 °_.i 00

Fie( tronu 31 - .89 .81 .).) ()(1

I . ILI{ \II\ 11 ION OF JOB 1/11411 t I 'I

1 11I% 111 1.1-k (1111111111% 11110101111111111111% %%.l- lo1111(1 Ito lit Mutt 1 uluplis.11t's1 111.111 a -1111111t .1%1 rag' ul the

1111114 11111r. 1/1 111e 1.1-1- t omit! I-ing the ;ob. \ jolt t ale be dif lu tilt for .1 )41riel) ul rea,1111.. -lit 11 .1- 111111111( 1- lei ta-k.
toodition- tinder %%hit he the tak- art perform' tl. )ariet of ta.k.. dlllu ith of 1,1-k-. and tin M111/11111 01 111111 1/1911

011 I lie %anon- ta-k- pet-halm tl. Hie %.11-11t of ta-k- and 1111 t II% trointiental t 11ud111uu. of pt lot maiit t did not lend

thent-el% I 111 1111.111111 11 .1111/11 11111111Ier 111 ta-k performed .1- .1 eitea-ttrt of job dif fit oh% %).1- looml to be

soine.altat nuJradulg. 1,1111 1.111 111 1 01111/.11-1,1111. 111 j111/. toeilditiiiig l%) %Cr 1 1111 1 ;lob ta.k %soli job-

inan -imple to -L- Job 1111 1111111% %).1- determined to be be -1 e-timated a- a huh non 01 the dill it 1111% of the tak
compri-ing the job and the time -pent on tho

erage Task Diffiettlt Per I nit Time - ATI)I)(

br t 1111/.1111111 .11111 .111.11 111 ta-k diflit tilt data ha% e bt to de-t not d prt.)1011-1%. tine-petit data for
rantlooll -elet led j1111 1111 11111111111. 111 all \l1- I tint t ,)1'11.11111. ha- bt eel 101111111.11 101111 it 11 .1101 .11411 1 /1'11 \ 111e fir

Ion I.1)1 1 11141111111A Nfa-tirenttit Center for the ),It 1 %14.111e,11-.. h, (laid ant 111,11111.1111f 41 111 .1 1 0111101111 data

bank anti %sere made 41).tilable fur the- -11111. t fillet Ilit -t data. job int nil& ilk are rt quint! identif thot.
tak whit Ii I ompri-e 111 tin her Jolt and then IlItlit ti -cog n 1.1111 111111 -.111'111 1-.1110g.., 1111 1.1 1.111 1 11111e ,111.111 tilt

1_



each task performed compared to all other tasks performed (Carpenter. Giorgia McFarland. 1975/. l'he data
from These ratings are analyzed with the C.01).1P pat kage. The relative time-spent ratings provided by the job
ineumbents are summed and the rating for eat It task performed is di% ided by the sum of all rating.. thii.
computing a percentage time-spent variable. Previous research huh( ated that the relative timepent format
results in highly reliable self-estimates of the pert .ntage of time sin_ lit on the anions tasks performed in a worker'

job (Christal. 1971).

Job diffit tilt) for all mill% ulnal position was estimated ! anbining the Fedi( led task diffit lilt% values.
determined from the previous analyses. with the pert ent lit estimates to form a new computed variable,
Average Task Diffit ulty Per I nit Time (.111)Pl Th.111)P('T is simply the cro.,s-prodin t of pert .mage Mile-spent
and task difficulty summed m robs all tasks in the inventory for an individual job. ATDPUT t an be t °minuet! for
any group of kith% 'duals (e.g.. spec ialty members with I to 18 muuthb of ser% it t') by summing eat II iii(ii% idua
ATDR T value and deviling by the number of individuals in the group. The C01).11) pa. kage can be used to
compute AT1)Pl 'I' values for any spec ified ,T,roup. I. sing the AT1)PUT value. the diffit lilt) level of intik idual jobs

or job types t an be onipared to ally other within the saint' aptitude area based on the relative time spent and

difficulty of each task.

The relative ranking of specialties from eu 11 aptitude area on the .1T1)Pl '1' value indicates the relotiv e
diffirult lev el of specialties within the .fir Forte. Figure I shows a sample of specialties from the ( ;eneral/
Administrative aptitude areas .ranked otn AT1)PUT value for enlisted personnel with I to 18 months of military
service and their t urrent .1S1 .113 t muff st ores. .1 comparison of the relative rankings of the AT1)PUT value., with

the ordering of the .1S1 113 t utof f st ores intlit ates a degree of misalignment of aptitude requirements. Sp.( ifit ally .

Figure I suggests that some spy( urrently assigned a high minimum aptitude requirement may. in fat t.
have a lower level of diffit illty than other :pet ialtics assigned a lower minimum aptitude requirement. Other
specialties were found to t ov er a w ide range .,f diffit lilt) levels limb( aced by the length of the hori/ontal line., in
Figure 1. suggeoirig that the specialty might be di% ted into e% era! different jobs.

21'11)1'1 T $.11,1,- Jr.' multiplied in I00 to rittotnau der tota awl, Otos, qmpiti% r. !Honig

12
44,C
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ASVAB
MTN AFSC

80 INFORMATION

70 CONTRACTING

80 GENERAL ACCOUNTING

80 DISBURSEMENT ACCOUNTING

80 WEATHER

60 PERSONNEL

60 INVENTORY MANAGEMENT

60 TELECOMMUNICATION

60 MEDICAL MATERIEL

50 AIR PASSENGER Note. Bar = + 1 standard deviation.

40 MATERIEL FACILITIES

_

40 STAFF SUPPORT ADMINISTRATION

17

4.

OW

Average

Figure 1. Relative aptitude requirements

Task Difficulty Per Unit Time

for entry level jobs:-
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V, DISCUSSION

.tt

Hie methodology developed and implemcnted in this researlh t an effet tisely and objet tisely be applied to
tS aluatt the relative aptitude requiremits of Air Furt t jobs iii a partit ular aptitude area. Results have been

',obtained to substantiate both tilt reliability and the ;,ilitiits of this methodology. The methodology has bet
applied to fir Forte jobs at runs four aptitude areas. The at teal rt alignment of aptitudt requirements is a t omplt
task whit li will be reported in a forth( tuning report, limve% el.. in this methodology tilt Air Fort e nu% has a % al tidbit-

tool for inanageint lit and t it dhoti. For the first thile, manager., have systeulatit empirit al data Willi whit to

order jobs -relative 10 eat it (Alit r based on the le% el of talent required. Managers 1101% 11.1% e tilt 1111. Ils to tit termitic
einpirit ally the relati% t It %el of tlif fit ulty assot *late(' with newly developed jobs prior to setting an aptitude store
minimum. Hie awalability of the means b% % hit Ii these del an be math. bias far -real ping implit ations for
the Air Force manpower and personnel community.

The unpin anions of the present study for the Air Forte t lassifit ation system are partit tilarly reles alit. The Air
Forte t tirrently. t Lissa...es a majority of enlistees at the Armed Fortes Examining and Entrant e Stations % Li a
Permoi-Job-Matt It (1111) alprithin (Hendrix. Ward. l'ina, & Haney, 1979). The PJM system determines .% hit li
spot salts to offer eat h potential applit ant. i thin this algorithm. thert is a job tlif fit tilt) -aptitude interat lion term
%shit ii but reases the likelihood of an offer of a spy( *why when there is high similarity, between job dif fit ulty le% el
and airman aptitude let el. hi other %surds. the system will offer the must diffit ult jobs to the most talented
applit ants. The algorithm is seti,iti%e to sin'all different es. For example. at the time of this researt ii there were user
311 Elet tronit s 1FS- requiring a minimum t umposite st ore at the 80tIctentile. In this instant e. the PJM algorithm
would likely offer these jobs more t % unly to all airmen storing at or abuse E-80 on the Elettruuits t omposite of the
AS \ 113. Ilmsev er.'should the 1TI)PUTs fr'tun this researt ii be used in place of the .1SV.113 t utof f score in the job
d f fit oh% t omponmit of tin interat hull term. the system would likely offer the !Hort tliff it tilt jobs to those airmen

oring near 9:; and the least dif fit tilt of these E-80 jobs to those st uring lit.ar 80. thus providing a more effet live
distribution of a%ailablt talent at rocs jobs. Stir!. a system would not.oserritle t tirrnt .1S.113 minimums, hut it
would make more efficient distribution of mailable talent at or above the minimum.

1 lie implementation of these data into the 11,111 algorithm t mild at tually result in performing the ,amt'
font lion as a !image of aptitude minimums. For example it is likely that some AFSs with t Ii rent aptitude
minimums of I-0 are nearly an &Jilt tilt as other .krs, has Mg minimums at the Wilt t entile. Without t hanging the

minimums. ail augmented algorithm vvutild tend to offer die more demanding job to ititli% hind's basing a
highei !eve') of talent.

The data front this Kurt t also pros itle Air Eort e planners width valuable information for the de% elopment of
t ontingeitt y plan, for maiming the forte in the fate of tall nt and manpower shortages. Shut. the aboli,hmnt of
the draft, it has het tune lilt reasingly tlif fit tilt for the Air Fort e to Meet personnel proCurement objet ti% es. Ont. of
the few.reinaiiiiiig alternatives for maintaining the fort e level may be to redone aptitude levels for some jobs It

important to determine how this might In at tomplished so as to hart the smallest impat I on mission
There are at least three ways job and task diffit ulty information tould be used in preparing siltk toitingel)t
plans. (a) determine where aptitude retpiirement It% els t (Add be rethited for existing spt tialties, (b) identify
existing job ty pes vvit In .1ESs whit It t uuld be formed into ite% management t ategorit s and ni4lint d by intik id nab,
whit less talent. and (e ) identify low-demand tasks in existing jobs that (mild be formed into 11e51 jobs to be
performed by individuals with less talent (Christal, 1974).

Reseal( in this area is t otittnning. Currently plamied efforts int lode a preliminary study of the extent to

wiutit the three bent Innark stales oserlap and studies of the impat I that t hanges in the aptitude entry
requirt [Ileitis would 11.1%e oil the personnel a«piisition and training systems. It is anti( ipated that significant

itange:" tit aptitude entry requirements will be required. It is further antic ipatt d that these thange:,, whel
tiliplriiivittvd, will ha% I. profound effet is on the numbers of ref nits eligible for different tareer fields. which in
turn will have signif it ant impat t on the training system. These studies art designed to furtht r explore and refine

the technology developed in this effort.



VI. CONCLUSIONS AND RECOMMENDATIONS

It is concluded that the methodology for using job difficulty indices and time-spent data as the basis for

determining the relative aptitude level of an Air Force job is technically feasible. This methodology also provide, a

workable SN stem for altering aptitude minimums in the face of fluctuation:. in the availabilik of manpower

resources with the least impact on mission capabilities."Since the milky of this methodology. when used in the

initial classification process. would insure a more effective distribution of available talent across jobs, it is

recommended that this methodology be considered for use in operational realignment of aptitude requirement.
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Table Al. Specialties Used in the Development and Application of the Mechanical Benchmark Sca4

AFSa Title

7-

Incumbent Benchmark

Ratings Ratings

R11 Rkk R11 Rkk

Incumbent
vs.

Benchmark
Ratings

r

Benchmark Ratings
Team 1

vs.

Team 2
r

113X0 Flight Engineer Spec 40 95 60 95 82
E .--

94

114X0 Aircraft Loadmaster 44 97 59 94 81 b

325X1 Avionic Instru Sys Spec 26 93 64 95 74 80

361X0 Cable & Antenna Sys Instal/Maint Spec 29 93 51 94 '77 b

361X1 Cable Splicing Instl & Maint Repair Spec 39 94 61 96 86 81

362X2 Elec Switching Sys Repair Spec 35 94 76 95 87 82

362X4 Telephone Equip Installer 37 93 66 97 84 78

391X0A Maintenance Analysis Spec 25 94 44 90 74 86

423X1 Aircraft Environmental Systems Mechanic 31 25 47 91 86 91

423X2 Aircrew Egress Sys Mechanic 19 94 54 94 77 b

if23X3 Aircraft Fuel Sys Mechanic 35 93 63 96 79 b

423X4 Aircraft Pneudraulic Systems Mechanic 31 96 57 95 58 74

423X5 Aerosp Ground Equipment Mechanic 34 97 50 93 87 75

426X1 Reif, Propulsion Mechanic 35 95 55 95 64 68

426X2 Jet Engine Mechanic 26 94 69 97 74 b

427X1 Corrosion Control Spec 17 90 59 95 81 b

427X3 Fabrication & Parachute Spec 24 94 54 94 81 b

427X4 Metals Processing Spec 24 93 62 95 61 74

427X5 Airframe Repair Spec 30 95 41 89 80 82

431X0C Helicopter Mechanic (Articulated Rotor) 31 97 79 98 91 b

431X1C Tactical Aircraft Maint Spec 39 97 60 95 81 b

461X0 Munitions Systems Spec 32 96 45 92 69 69

462X0 Aircraft Armament Systems Spec 31 94 63 96 85 93

464X0 EOD Spec 28 96 49 93 63 b

472X0 Base Vehicle Equipment Mechanic 40 97 54 94 79 72

472X2 General Purpose Vehicle Maint Mechanic 40 97 53 94 85 77
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Table Al (continued)

Incumbent Benchmark Ratings
vs. Team 1

AFSa Title

Incumbent

Ratings

Benchmark

Ratings

' Benchniark

Ratings

vs.

Team 2

R11 Rkk R11 Rkk r r

472X3 Vehicle Body Mechanic 40 97 64 96 81 89

542X0 Electrician 39 97 82 95 80 89

542X2 Electrical Power Production Spec 39 96 65 96 87 b

545X0 Refrig & Air Conditioning Spec 28 93 60 95 82 83

546X0 Liquid Fuel Sys Maint Spec 37 96 67 97 85 b

551X0 Pavements Maintenance Spec 34 97 57 95 73 b

551X1 Construction Equipment Operator 34 97 53 94 82 b

552X0 Carpentry Spec 18 93 49 93 75 b

552X1 Masonry Spec 33 95 47 91 74 92

552X4 Protective Coating Spec 41` 95 49 92 88 91

552X5 ,Plumbing Spec 28 97 55 94 57 b

566X1 Environmental Support Spec 33 94 55 94 76 b

603X0 Vehicle Operator/Dispatcher 37 96 36 87 83 86

605X1 Air Cargo Spec 27 86 38 88 71 87

Note. Decimals have been omitted.

aFor the purpose of this report, not all changes in AFSs as shown in AFR 39-1 since the beginning of
this project are reflected in this chart. However, seven AFSs have been deleted from this table due to

changes in career field necessitating their reassessment.

bTeam l..and Team 2 analyses not conducted on these specialties.
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Table A2. Specialties Used in the Development and Application of the
Electronic Benchmark Scale

AFSa Title

Incumbent
Ratings

Benchmark
Ratings

Incumbent
vs.

Benchmark
Ratings

Benchmark Ratings
Team 1

vs.

Team 2

R11 Rkk 111.1 Rkk

302X0 Weather Equipment Spec 39 96 72 95 88 b

303X2 AC&W Spec 37 95 79 97 89 b

303X3 Auto Tracking Radar Spec 37 95 77 96 89 b

304X0 Radio Relay Equipment Spec 26 96 70 91 88 b

304X1 Nall Aid Equip Spec 42 97 78 98 90 89

304X4 Ground Radio Comm Equip Repmn 34, 97 73 95 78 b

304X5 Television Equipment'Repmn 37 96 75 98 87 85

305X4 Electronics Computer Systems Spec 31 96 72 97 89 90

306X2 Telecomm Systems/Equip Maint Spec 40 98 48 93 84 68

316X0F Missile Systems Arialyst Spec 46 94 56 97 89 b

316X1L Missile Systems Maint Spec 41 95 60 95 82 81

316X2G Missile Elec Equip Spec 34 88 73 97 88 93

316X3 Instrumentation Mechanic 38 97 69 97 96 81

321X1G Defensive Fire Control System

Spec (B52D/F/G) 41 92 76 98 89 88

321X2Q Weapon Control Systems Mechanic 32 94 59 95 54 73

322X2B Avionic Sensor Systems Spec 33 96 56 91 66 b

324X0 Precision Measuring Equip Spec 43 98 62 . 95 76 b

325X0 Auto Flt Control Systems Spec 41 98 75 97 87 b

325X1 Avionics Instrument Systems Spec
m 26 93 55 91 71 b

326X0 Avionics Aerocp Ground Equip Spec 37 94 80 97 81 b

326X4 Integrated Avionics Comp Spec 29 85 47 93 70 65

328X0 Avionic Communications Spec 31 93 79 97 82 b

328X3 Electronic Warfare Systems Spec 35 93 70 95 88 b

341X1 Instrument Trainer Spec 39 95 77 96 84 b

341X3 Analog Flight Sim Spec 42 96 66 96 88 b

341X4 Digital Flight Sim Spec 42 96 64 96 86 b

341X5 Analog Nav/Tac Tng Dvs Spec 42 96 66 96 88 b

341X6 Digital Nav/Tac Tng Dvs Spec 42 96 64 96 86 b
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Table A2 (continued)

Incumbent
vs.

Benchmark Ratings
Team 1

Incumbent
Ratings

Benchmark
Ratings

Benchmark
Ratings

vs,

Team 2

AFSa Title R11 Rkk R11 Rkk r r

.341X7 Missile Trainer Spec 39 93 59 92 76 b

361X0 Cable & Antenna Sys Instal/Maint Spec 29 93 53 94 81 83

362X2 Electronic Switching Systems Spec 35 94 76 96 83 b

Note. Decimals have been omitted.

aFor the'purpose of this report, not all changes in AFSs as'shown in AFR 39-1 since the beginning of

this project are reflected in this chart. However, seven AFSs have been deleted from this table due to

changes in career field necessitating their. .reassessment.

bTeam 1 and Team 2 analyses not conducted on these specialties.
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Table A3. Specialties Used'in the Development and Application of the General/Administrative

Benchmark Scales

Ana Title

Incumbent Benchmark Ratings

vs. Team 1

Incumbent Benchmark Benchmark vs.

Ratings Ratings Team 2

R11 Rkk R11 Rkk

115X0 Pararescue/Recovery Spec 33 94 51 93 76 54

204X0 Intelligence Operations Spec 38 98 65 96 80 75

231X0 Audiovisual Media Spec 53 97 79 98 85 89

231X1 Graphics Spec 42 97 65 96 95 79

231X2 Still Photographic Spec 31 94 40 89 86 b

233X0 Cont Photoprocessing Spec 45 97 70 97 86 83

233X1 Photoprocessing Control Spec 45 97 73 97 89 82

241X0 Safety Spec 29 95 57 94 86 b

291X0 Telecommunications Operator 41 98 71 97 81 81

t.:,

tz,

293X3

295X0

Radio Operator
Auto Digital Switching Spec

31

42

93

98

68

72

96

97

66

70

82

79

392X0 Maintenance Management Spec 26 94 46 91 76 66

511X0 Computer Operator 46 97 70 97 84 75

511X1 Programming Spec 46 97 60 95 83 66

511X2 Computer Systems/Analysis & Design Spec 46 97 52 93 76 53

553X0 Site Development Spec 36 96 48 92 71 b

554X0 Real Estate-Cost Mgt Analysis Spec 30 92 48 92 69 68

555X0 Production Control Spec 33 95 75 97 79 85

566X0 Entomology Spec 33 92 58 94 76 58

571X0 Fire Protection Spec 36 97 68 96 76 75

'1691X4 Packaging Spec 32 93 56 94 66 71

602X0 Passenger & HHG Spec 32 93 57 94 68 59

602X1 Freight Traffic Spec 29 93 44 90 84 57

605X0 Air Passenger Spec 29 89 36 87 75 36

611X0 Services Spec 36 95 69 96 78 78

611X1 Meatcutter 36 95 74 97 75 84

622X1 Diet Therapy Spec 36 95 67 96 83 82

631X0 Fuel Spec 34 96 45 91 58 52

645X0 Inventory Mgt Spec 27 89 60 95 73 67

645X1 Material Facilities Spec 33 89 61 95 74 79
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Table A3 (continued)

Incumbent Benchmark
Ratings Ratings

AFSa Title R11 Rkk R11 Rkk

Incumbent Benchmark Ratings
vs. Team 1

Benchmark vs.

Ratings Team 2
r r

645X2 Supply Systems Spec 33 90 62 95 74 64

651X0 Contracting Spec 33 97 62 95 88 79

672X0 Budget Spec 36 94 58 94 83 70

672X1 General Accounting Spec 36 94 43 90 77 48

672X2 Disbursement Accounting Spec 36 94 52 94 80 74

691X0 Management Analysis Spec 42 97 67 96 84 b

701X0 Chapel Management Spec 46 98 67 96 77 87

705X0 Legal Services Spec 45 98 69 98 86 80

713X0 Printing Binding Spec 41 97 64 96 76 81

713X1 Photolithography Spec 41 97 61 95 54 72

713X2 Duplicating Spec 41 97 58 94 83 76

732X0 Personnel Spec 27 94 58 94 67 60

732X1 Personal Affairs Spec 28 95 60 95 86 76

733X1 Manpower Management Spec 41 96 47 92 75 b

741X1 Recreation Services Spec 32 93 79 98 89 91

742X0 Club Management Spec 34 96 73 97 86 83

751X2 Training Spec 40 97 69 96 83 76

753X0 Small Arms Spec 28 91 66 96 78 84

791X0 Information Spec 34 95 67 96 89 b

791X1 Radio & TV Broadcasting Spec 34 95 71 97 83 b

811X0 Security Spec 25 96 52 93 80 b

811X2 Law Enforcement Spec 25 96 55 94 81 b

901X0 Aeromedical Spec 40 94 69 96 60 84

902X0 Medical Service Spec 41 97 60 95 85 b

902X2 Operating Room Spec 46 96 71 97 76 81

903X0 Radiologic Spec 42 97 68 9'i 76 86

904X0 Medical Laboratory pec 34 93 55 94 70 77

905X0 Pharmacy Spec 44 98 57 94 81 76

906X0 Medical Administrative 43 97 93 95 75

907X0 Environmental Health Spec 32 95 64 96 81 71
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Table A3 (continued)

Incumbent Benchmark Ratings
vs. Team 1

Incumbent Benchmark Benchmark vs.

Ratings Ratings Team 2

AFSa Title R11 Rkk R11 Rkk

908X0 Veterinary 30 94 54 93 84 68

911X0 Aerosp Physiology Spec 35 97 52 93 76 74

914X0 Mental Health Clinic 43 96 74 97 90 83

914X1 Mental Health Unit Spec 43 96 74 97 90 86

921X0 Survival Tralning Spec 43 97 59 94 79 b

922X0 Aircrew Life Support Spec 33 96 50 92 86 b

981X0 Dental Spec 31 93 67 96 75 74

981X1 Preventive Dentistry Spec 31 93 67 96 70 71

982X0 Dental Laboratory Spec 43 98 47 91 84 b

Note. Decimals have been omitted.

aFor the purposes of this report, not all changes in AFSs as shown in AFR 39-1 since the beginning of

this project are reflected in this chart. However, seven AFSs have been deleted from this table due to

changes in career field necessitating their reassessment.

,die-am i and Team 2 analyses not conducted on these Rpecialties.
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LEVEL
POLICE GROUNDS FOR LITTER
POLICE OPEN STORAGE: AREAS

LEVEL 2
CUT WEEDS
DISPOSE OF RAGS

LEVEL 3
LUBRICATE CABLES
RAKE BAR SCREENS

MECHANICAL BENCHMARK SCALE

LEVEL 4
LUBRICATE HAND TOOLS
STENCIL DATE OF INSPECTION ON LIFE RAFTS

LEVELS
CLEAN LIFE PRESERVERS
DIG DITCHES BY HAND

LEVEL 6
CLEAN PAINT EQUIPMENT SI CH AS BRUSHES OR

ROLLERS

APPLY REFLECTIN E TAPE TO EQUIPMENT

LEVEL 7
REMOVE OR REPLACE VENETIAN BLINDS
(.'LEAN EQL IPMENT OR AREAS AFTER APPLYING

PROTECTIVE COATINGS

LEVEL 8
M AMAIN TOOL CRIBS
MIX CONCH!, HI HAND

I.EVEi. 9
POSITION NONPOWERED GROUND EQUIPMENT

AROUND AIRCRAFT
APPLY E:NAMELS TO SURFACES USING ROLLERS

LEVEL 10
CLEAN AND REGRAP SPARK PLUGS
CAI I,K AREAS AROUND WINDOWS, SINK, OR BATHTUBS

LEVEL II
PERFORM OPERATOR INSPECTIONS OR MAINTENANCE

ON DUMP TRUCKS
DRAIN ENGINE OIL SYSTEMS

LEVEL 12
REMOVE OR REPLACE NOZZLES OR HOSES ON MOTOR

GASLINE UNITS
PREPARE ENAMELS FOR APPLICATION

LEVEL 13
INSTALL OR REPLACE WATER FOUNTAINS
DISASSEMBLE OR CLEAN CONVENTIONAL FUEL GATE

VALVES

LEVEL 14
PRIME COMPONENTS SUCH AS STARTERS 1s1)

HYDRAULIC PUMPS
DISASSEMBLE OR CLEAN CONVENTIONAL ITER.

LUBRICATED PLUG VALVES

LEVEL 15
PERFORM PREOPERATIONAL INSPECTIONS OF ENGINE:

AFTER ENGINE HAS BEEN ON LONG STANDBY
INSTALL OR REPLACE FORMICA ON COUNTER TOPS OR

SPLASH 1101RDS

LEVEL 16
REMOVE OR INSTALL CANOPY HOSES OR TuBING
PRIME AND BLEED FUEL SYSTEMS

LEVEL 17
IIEMOVE OR REPLACE: TRANSMISSION-DRI1 EN

GENERATORS

ADJUST AUTOMATIC GOVERNORS AND VOLTAGE
REGULATORS

LEVEL 18
TROUBLESHOOT HIGH OR LURE OIL PRESSURE
INSTALL. FUEL MANIFOLDS AN!) FUEL NOZZLE'S

LEVEL 19
INSTALL. E LECT 1( ICA I. CO M PON FATS

REMOVE OR INSTALL. FUEL. CELIS

IFvF1 20
READ ,tNI) INTERPRET SCHEMATIC OR u (RING

DIAGRAMS

INSTALL. TAIL ROTOR ASSEMBLIES ON IIELICOPT
AIRCRAFT

LEVEL 21
REMOVE OR INST W. TAIL DRIVE ASSEMBLI
DIRECT AnicitArr EXPLOSIVE HAZARD BENDER SAFE

PROCEDURES

LEVEL 22
PERFORM CRITICAL. MEASURE:MENTS ON JET ENGINES
ADJUST CANOPIES

LEVEL 23
REMOVE: OR REPLACE CYCLIC CONT'101, SYSTEM

COMPONENTS

REMOVE OR INSTALL MAIN ROTOR TRANSMISSION

LEVEL 24
TROUBLESHOOT FULLY ARTICULATED ROTOR SYSEMS

As DETERNIINE CORRECTIVE ACTIONS
ASENBLE MAIN ENGINE SECTIONS

LEVEL 25
TROUBLF.SHOOT SYSTEMS FOR BREAKER TRIP-OUTS
TROUBLF.SHOOT INSTALLED ENGINES
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ELECTRONICS BENCHMARK SCALE

LEI EL 1
RE101E AND I)ISI'OSE OF TR ASH. R ASTE Oil

11 %TERI ALS

(.LE. N OR M %INT AIN %RE As 01 TsIDE OF Shol,

LE% El. 2
cLE AN OH m EQI IPMENT

PoLISII Oil IINENT OH FU.11.!TIF_i

LEVEL 3
CLEAN AND %SAINT MN H\ \U TOOLS OH TOOL

Bo \ ES
10NIToR CLOSED OKI IT TELF:IS;oN

LEVEL t
INSPEtT AND LE AN Fut I. u EATIIF:R GEAR
I \FI. ri; OH m: vEllIcl.F: TIRES

LEI El. 5
s-TENCIL DEL %L. 1)11 P %INT INSTRI CTIoNs

o\ F:ol IPMF:NT
cl.F AN OR Ll 1111BATE IECII %\ic DE ICES

AS %Rs Oil HINGES

LEVEL 6
cl EAN AND iv,in:cr 11(.1r7 rivri HE.'
PERFoRM fool um IN% EN FltlEs

LE El. 7
11s1 INsPECT it AT1FIllEs
Ill AD sElt 11:11:Its

LEVEL 8
PERFoRM NI %I INsPHTIoN OE RADMIEs
cLEN %ND TIN .Ojj)ERI \(, EQ1 IPMF:NT

LE EL 9
ISI 11.1.1 INSPEt ELFITRIc tl BoNDs
%ND (,Rol NOs

INsT ALL %lot NTINL BR KETs OR Fl ATI RI>

LEVEL. 10
iNsT %LE (JUMPE R 1RING TERMINALs O\

coMPoNFINTS. LINE REPLACEABLE I NITS.
NI %tont LE %HUNG

ivnr.cr El F.17111( U. 01 'lir:Es Foil CR01 ND1NG

LEVEL I1
REMo F. OH INsT %LI CELLs Oil silt APS O\

KEI. C 1 oil SILVER ZINC
vr-rEums

1151 %Li.) IRE IIAII \ESSES. CABLE'.
OR CoNNF:CTolt PIA Gs

LEVEL 12
SOLDER UlitF.S TO CoNNECToit PLUGS. cox.
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PART I

ASSESSING LEARNING DIFFICULTY AND
RATING TASKS

1.0 INTRODUCTION

N on are a member of a panel that w ill assist the 1. S 11. Human Itesour«.s Laboratory by pros iding data on tile

learning (I Iffit ult) of srlet led r Fort e tasks. This Guide des( riles the pro( etlure by hi( these task are to be

rated. You will:

( I ) Learn to use a speci fie research method in judging learning difficult).

(2) Co to places Si hvre work is being performed and stud) the tasks in their workplace.

(3) Hate each selected task using a 25-level Benchmark Rating Seale.

-nu, guide onsists of two parts. Part I ewlains how to follow the required resean h procedure and how to use

the pet definition of learning &fru lilt). That definition is. "time required to learn to perform the task
satisfactorils.

2.0 PURPOSE OF DIFFICULTY RATINGS

2.1 Background

Sou e 1958 the 11r Fore e Human Resources Laborator) has been deseloping a bank of scientific data.

concerning the anon:. kinds of work performed is the Air Force. 1s a result, most 1ir Force Specialties ( 11:Ss) eau

now be desenbed by a list of ses eral hundred spe(i fit tasks that are performed b) personnel in that specialty.
The., lists are in the form of task Ins etitorie;.. .111(1 they were (kris ed from sun e)s of workers and supervisors.

Each listed task is one w Inch is actual!) performed b) personnel in the %FS. as reported by the serve).

The task !mentor-1es include data about each task. such as the frequent.) with which it is performed. how

man. people perform it and Its relative d if fit lilt). These data are used both in research aril for man) practical

management decisions. Task Ins entorie, are used in designing training. in determining career ladders. and in

setting minimum scores on the 1 ruled yen ices Vot ational Aptitude Batter). a batter) of tests required for elm-)

into specific career fields.

2.2 Difficulty Data

In an earlier Nurse) MA) in ea( it 1rs were asked to pros ide task difficult) data. As a result of their input. the

task In.entores now Include a dif fit nits rating for eat li task in the list. Those ratings tell onls how difficult each

task is compared to other lask in the same WS. They do not tell how tasks in different 1 l'Ss compare with each

other. Far instance. using those ratings there is no w a) to compare the work of a medical technician with that of a

smirk) policeman.

The procedure this Guide des( noes w ill be used to develop diffit ult) ratings. based on a common rating scale.

fur 1ir Force jobs with mechanical aptitude requirements.

3.0 Ti1E P ANEL

3.1 General
4

'The panel of which you are a member ss ill rate spirt led task in eat It of t,et era I A Pis. These tasks do not (user

all work performed in the A FS concerned. but the) are a representatise sample of the task ins (aol-) fur each VS.

The ratings the panel pros ides will be used. following a statisti( al method, to es luate learning difficult) fur all

3()

42



tasks in the ins en tory . Thus. the ratings your panel makes will set diffit tilt) for all tasks in eat 11 AI'S. It is !In refore
sexy important that the ratings on !nolo. he performed NNi(11 (are, using the e.\att definition and I rituria thi-
handbook lest rubes. Eat la rating you make. when a' eraged NN ith other ratings. NN ill tit-it-runt', flit Willi tilt) rating
assigned to litany odit r tasks. Final ratings NN ill In an important determint r tf how jobs and peopit art mailagt dim
the Air Force.

3.2 Panel Training

oil will be required to study the pros edtire and to molt Hake at It ast two training e %en ist s. Ilt fort dit pain I

assembles. eat Ii pant I member must read and understand this part of this Gaidt study the bunt hinark tasks of
Part II III detail. When the panel assembles. there NN ill he a prat tit al usert ise. The panel NN ill be brit fed tin
prat edures and all questions NN ill be answered. Panel members NN ill (lit la In gist n st-seral generally familiar tasks.
Thes will luse time to (Few tiss those tasks and to ask questions. Then they will rate the familiar tasks using the
bent limark ale. Panel members sill compare their rattags fur eat h task to thief-I-Moe how well the ratings art in
agreement. Panel members will he asked to esplain NN 11) tile) made eat Ii rating. 'Clic) will disc mss bow they
interpreted diffit tilts of the task. and puss (Wert/retell the bent hmark stale, im order to t larify any

misunderstanding of the method or of the benchmark scale:

3.3 Materials

The material- pros 'tied to sun NN ill UR WI this Guide. task list... and rating sheets. The Task List slit ens has e
spat r fur taking note... It sill be useful. howr t r. to base el pad of pain r for any additional notes that may be

required.

10 RATING PHOCEM HE

LI General

Eat Ii task is rated hy (I) understanding hors the task is performed. (2) aunts hug how diffit tilt it is to learn.

(3) t °amanita it to tasks on the Bent limark Hating Sale. and (I) retarding the dif fit tilt) I. el of the most
comparable tasks on the rating scale.

12 Task Assessment

I t usually NN I I I not bet tear. just front a task statement. what any gis en task entails. Then fore. the panel V. ill go

to a is pit all S.11. workplat e to study how eat 11 task is performed and m hat must lit It anted to perform it. Ideally .
we would like to obsers t the at tual performante of Ii task. This is rarels prat tit al and would require ft plait( (1

NN NN workt rs.obsersations of eat !ask to be meaningful. Therefore. the print ipoi method of ..ttitly ill I tit i

The panel will sisit workers in their at tual workplace :11 order to esaittilie the equiplin lit. tools. regulations. task
order', and other conditions of the job.

The team should too rs it-ss at least two holders of the .1IS studied. During the inters less panelists should takt
notes. but they should out rate the tasks until Lter. Do not burry. Be sure .111 members of the panel fully
understand eat Ii task before pro( eeding to the nest out-. 1 lilt nit sss 11111A lit held in a group. with all NNorkt.rs and

panel 111111111)er., participating.

-13 Task Assessment Criteria

ockers should be interviewed to determine exattly shat eat h task is. how it is performed. and shat skills or
knowledge are required to perform it adequately. Study the following:

(1) Task Definition. ix hat is the task? First. dear up any t onftision about V. hat the task stateint lit means. e

generally know what a task is NN hen we know what materials the worker begins with and V. hat the task t rid
is like. 1L hat are the boundaries of the task? Find out what is and is out int luded in task performant e. This is a
wanton] area of t toif11,10111. If the task is t hanging spark plugs. must (Alit r t omponents (air filter. t oinprt -sor) he

removed first? Or is this a separate task?
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(2) The number of steps in a task Tasks that have many different steps are obviously more difficult to learn
than those which have only a few steps. Tasks that contain many repetitions of the .same step, however. may be

relatively easy to learn.

(3) Tools and equipment unique to the task. The learning time required for tools and equipment unique to a

task adds to learning difficulty.

( D Regulation:, manuals and standard operating procedure:s. How detailed is the do( umentation The more
detailed it is. the less has to le I. armed. Some tasks do not have to be learned. because they can be performed by

simply following written instructions.

(3) Memorization. Does the task or any portion of the task have to be memorized in order to be performed.'

This adds to learning difficulty.

(6) Standards of Performance: Tasks differ in what level of quality or realiability is required for
satisfactory performan«...' For example. packing a parachute requires a higher standard of product reliability

than does changing a faucet washer. In the latter case, if the faucet leaks, you can do it again.

(7) Time Criticality : A task that must be performed within a time limit is more difficult to learn than the
same task with no limit for performance.

(8) For many career fields there are required basic skill, or kno...v ledge (typing, mathematics). IIIZ.0111(' ca.es
these are taught in the LSAF Technical School. These skills and know ledges add to the leariiing difficulty of
individual tasks only to the extent that they are used in the performance of that task.

Filially. keep in mind during y our assessment that you are judging "leariiing difficulty- -the time required
to learn to perform the job satisfactorily. It includes only the learning time unique to the task being rated

4.1 Rating the Tasks

After haying studied the task. ea( 11 panel member soold be confident that he understands the task. ideally to

the point at which he ( (3uld perform it himself. He must know the starting point. the conditions of performance. the

task steps. and the criteria for a satisfactory task product. He should have a set of notes from which he can recall the

task and remember what skills or knowledge are required in its performance.

Then each panel member will be given time to make an assessment of difficulty. in private, using the

Benchmark Rating Scale.

4.4.1 Isola le Lew lung Time. Panel members must carefully consider ea( h task and determine how difficult it i. to

learn. Thus means that they must re( ogniie the difference between how hard the task is to perform and how hard it

is to learn. Only learning time should be considered as part of task difficulty Do not include learning time
associated with the basic skills and knowledg:.. personnel should have for entry into the Air Force.

1.12 Tusk Rulings. Each task to be rated must now be compared with the tasks on the ben( 'titlark scale. Then. for

each task to be rated. find a difficulty level on the benchmark scale which most closely corresponds to the

difficulty level of the task to be rated. erify this selection by reviewing those tasks on the benchmark scale which

are at the levels above and below your selection. ensuring that the tasks above are more difficult to learn and tliceze

below are less difficult to learn. Record your rating.

(I) Remember to consider each task in terms of learning difficulty not how hard it is to perform

"No

(2) If one of the tasks at a level appears not to be helpful consider only the other task at that difficulty level,

(3) If you disagree with the rating of both tasks at any level, use tasks above and below that level for

comparison.
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4.4.3 Reassess. Especially during your first few days using this procedure. y. on will make judgments that you will

want to reconsider later. This is bet anse you are in the process of learning how to use the procedure. and became it-
takes time to licit/111e familiar with the rating stale. Most important of all. you will learn a great deal about how to

observe and analyze work.

Therefore, panel members are entouraged to reassess their ratings periodically and are required to rerate
those tasks about which they form a new opinion.

33 4 5



PART II

DETAILED DESCRIPTIONS OF BENCHMARK SCALE TASKSa

M 1-.

Level 1: POLICE GROUNDS FOR ' IrrER (Construction Equipment Operator - AFSC 55151)

Task Performance: This task is the routine policing of grounds around a heavy equipment compound or around
troop quarters. On direction of a supervisor, litter is picked up by ha I, and disposed of in c ails or in a dumpster

Skill/Knowledge Required. No skill or knowledge is required %hi( h must he learned in the smite. The work is
performed using basic skills. learned early in life by everyone.

M 9-1

Level 9: POSITION NON-POR ERED GROUND EQUIPMENT AROUND Amcitwr (Aircrew Egress SN s, ins

Repairman - AFSC 42352)

Equipment: Non-powered ground equipment includes work stands, hoists, slings. seat dollies. canopy stands or
dollies, and fire extinguishers. Most have wheel lox ks. Most work stands have hand rails N$ hi( It are installed 41' the
time they aTe positioned. Some stands include hydraulic lifts for raising and lowering the stand.

Task Performance. Positioning of this equipment is typically part of another task. T.O. procedure normally pc11
out the location of this equipment. Safety is a big factor to avoid danger to personnel and damage to the air( raft

during positioning. Positioning includes a visual inspection of the area prior to use. locating the equipment.
moving it in, locking wheels, installing hand rails, and operating hydraulic hand pumps.

Skill /Knowledge Required. The repairman must have know Ic.ilge of Pm it of the I ties of c rluituuent used and of

how they are positioned around ain raft. Operation of the equipment is reasonably simple. The most important
factors are the safety of personnel. and the prevention of damage to aircraft.

M 18-2

Level 18: INSTALL FUEL MANIFOLDS AND FUEL NOZZLES (Jet Engine Mechanic - AFSC 12652)

Equipment: Fuel manifolds and nozzles are used to distribute and inject fuel into jet engines (1) 1r1 external

manifold consists of sections of flexible and solid tubing. whi(Ii are connected to 1.ml] a complex yoke around the

engine. It conducts fuel to 10 or 12 nozzles. which are screwed into the body of the engine and which inject the fuel

into the combustion chambe,',. (2) An internal manifold consists of a soft metal circular tube. with 8 nonle
clusters, each containing 6 screw-in nozzles made of similar soft metal. The manifold is mounted around the

interior of the engine on brackets and support clamps.

Both types of manifold are very sensitive to physical damage, being either fragile or easily dented and

deformed. They are installed by bolts which must be either tab-locked or safety wired in position.

Task Performance: The task is performed with the engine removed and placed on a stand. (1) External manifolds

are removed by disconnecting the nozzles and removing manifold bracket bolts. after which the circular manifold

is either (a) carefully slid off the end of the engine, or (b) removed by disconnecting the fittings between sections

The nozzles are then screwed out of the engine body. To install manifold and nozzles, the procedure is reversed,

nozzles and mounting bolts are torqued and safety wired. Extreme care must be taken to avoid dents or bendsin

2Due to the length of this section in the Procedural Guide. excerpts only are provided. When used in rating tasks. erill benchmark ,4,.11e

task will appear on a separate page and should not exceed one page in length.
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manifold lines. Anti-seize compound is required on nozzle threads. (2) To remose internal manifolds. main engine
set hulls must be reinot ed to gain access to the combustion t handier. Then a special jig is inserted to present stress
or deformation of the manifold during nozzle remosal. 18 nozzles are remosed and the manifold is remosed
by removing 2 set, vac h of mounting brat ket bolts and support bracket bolts. After remosal. the manifold is placed
in another special jig to rehese any stresses on the tubing. Installation is the reserse of this procedure. Each nozzle
is reinstalled by assembling 3 parts in the proper order. using the special jig.

In either t ase. this task must be performed by following the T.O. procedures to the letter. These procedures
are detailed, with illustrations.

Shill /Knowledge Reliniml. This task requires delit an skill. in order not to damage the manifolds. The *task is
t nut al because improper installation of the nozzles can (arse destrut tion of an engine. The learning required to
perform this task im lades learning the generat engine striatum'. the tool and jig skills and the installation
pros .dure. all f these to a higher le% el of pre( ision and assurain a .11.111 would be required to install a less fragile
assembly.

M 25-2

Level 25: TROUBLESHOOT INSTALLED ENGINES (Jet Engine Mechanic - AFSC 42652)

El/ow/neut. This task is performed un jet engines installed on aircraft. Troubleshooting includes isolation of
fail ire within the engine or confirming tliat a failure is not in the engine but some related subsystem

Tusk Performance. TroubleshoOting typically begins with a pilot write-up. Interpretation of these write-ups is
often difficult. The isolation process depcnds upon the failure symptom obser% ed. Oil leaks. which are the most
common problems require that all oil be (leaned from the exterior of the engine, the engine and oil systems
exert ised. and examining for the bonne of oil leaks. Vibrations are isolated by attaching % ibration sensors at
different locations around the engine and then running the engine to look for abnormal % ibration sources. Other
problems sot Ii as fuel leaks. throttle rigging. fuel control. and electrical problems require coordination with other
subsystem specialties to isolate the problem between the engine and related systems.

Shill /brook ilge Required. Learning troubleshooting is at tomOslied by exposure and is not formalized. It
requires:

(a) A complete knowledge of engine operation and its interface with related aircraft subsystems.

(b) 1Inlity to use and understand the readings of pressure gauges. % ibration sensors. and heat gauges.

(e) That the mechanic be cockpit qualified to enable Min to run up the engine.

(d) An a bilitv to read and interpret the appropriate Technical Orders.

(e) Coordination widi the efforts of other subsystem spec ialists to isolate problems in the interaction of the
engine and related aircraft systems.

A .4
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