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SUMMARY

Objective

The purpose was to develop and test an objective procedure to determine the relative difficalty of \ir Foree
jobs. Also investigated were {a) the measurement of tash difficulty 1o altow comparability across spec ialties. (b) the
quantitalive appraisal of jub demands based on component tashs being performed, and () the comparahility of jub
difficulty 10 job aptitude requirement.

Background
A} ' '
o The present work 1s the calmnation of a long stream of research and developinent examining i thudologies .
. for systematcally determmng relanve aptitnde requirements of \ir Force jobs. Such methodologies arc needed

siuce there are no empincally based procedures for establishing. adjusting. or verifying the aptitude cutott score
requirements published in Air Foree Regulations,

"Early research in this area offered substantial support for the nse of time-to-learn as a key element in
measurng the abihty requirements of Air Force jobs. In addition. the level of aptitude required for successful
performance of a task was found to be conceptually inseparable from the time required t learn to performthe task
at asatisfactory level. Thus, a benchmark scaling tec hnique. in which anchor tashs are used to describe cac hileyvel
on the scale. was developed to measure relutive difficulty from whicht relative aptitude requirements could be
ferred. These results may be used by Air Force managers o esteblish entry-level aptitude requirements and to

assign individuals to eareer specialities more accurately. . .
.
Approach
. . . . [ oy
~ The study was based on tash-level specilications of learning difficulty. The speditications were provided by

+ two complementary sources Hf expert ratings. One source indluded oce upational survey data. that i~ routinely
collected on imost ur Porce jobs. Such data contain redative atings of tsh difticdiy collocted from haowledge abl
supersisory persunnel within cach spedialty. Secondly. contract job analysts provided benchmark ratings of

selected tasks actoss specralues, Collection of bene hinark data permitied the deselopment of techniques for
cahbrating the superyisors” ratings 1o a standard reference base such that tashs in one spe 1alty could be compared
0 *asks 10 other specialties. Data on the relative time spent by job incumbents on ca b tash also were avarlable
the ocenpatonal survey data, These data were used to weight the relatve difficulty of ead hotaskh when computing
aggregate estimates of learning difficulty for.cach enlisted specialty.

Specifics

he Comprehensive Oceupational Data Analysis Programs (CODAP) package was used for the amaly<is of tash
level data, Interrater rehabiity and correlation techiniques were used 10 assess the agreement among supervisors
and job analysts m the ratings of tash difficulty, Regression equations were used to calibrate relative ratings on the
benchmark scale. The cahbrated ratings then were combined with average time-spent data 1o determine the
relatve diffienlty of individnal jobs and specialty groups. The resultant values were designated ATDPUTS
(average task difficulty per unip time spent).
. Both supervisory ratings and the contract job analyst ratings pr;n ed 1o be highly rehable 1n addition, o high
. degree of relattonship was shown between the supervisory ratings and the contract job analyst raungs The
benehimark scales provided a bughly reliable weans of obtaining task diffculty ratngs that were comparable across

specilties,
.

Conclusions/Recommendations

The methodslogy developed and mplemented can be applied objectively to evaluate the relative aptitnde

requirements of Atr Force jobs. Air Force manggers now have systematic and empirical data witle which to ordeg

- jobs relave 10 each other based on the level of talent required. It i ree ommended that this methodology be
considered for use in operational realignuient of eurrent aptitude requirements.

g .
Q ‘ ‘ i C
K .
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PREFACE

The purpose of this rescareh effort was to develop and apply a methodology for the evaluation of
aptitude requirements for Air Force enlisted specialties based on tash difficutty. This effort was the initial
phase of a project in response to RPR 73-17. Minimum Aptitude Requirements for Airmen AFSCs. to derive
empiricatly-based minimum aptitude requirements for Air Foree enlisted specialties. The research is in
support of the Foree Acquisition and Distribution Sy stem subthrust. and Manpower and Foree Management
thrust.

Dr. Ravmond E. Ckristal of the Air Force Human Resources Laboratory (AFHRL) deserves specific
credit for the evolution of this research from an original concept for determining aptitude requirements to
the development of a complex methodology which allows assessment of the learning difficulty of ecach
mdividual Job in the Air Force. He is due special recognition for working very closely and conscientiously
with the authors throughout the period of this report. Acknowledgement is also due Mr. Fred Hart. Kinton,
Inc.. AMlexandria, VA, for leading a very large and complex data collection effort and to Mrs Naney Perrigo of
AFHRL for laying the early gronndwork for the project. Special appreciation goes to the \ir Force Manpower
and Personnel Center Directorate of Personnel Resources and Distribution (AFMPC/MPCR). Utilization
Poliey and Control Division (AFMPC/MPCRP). and USAF Classification Braneh (AFMPC/¥SPCRPCP) for
their long-standing support of this project under RPR 73-17. Einally. this project could not have been
successfully completed without the expert programming and seemingly continnous consultation of Mr

Johnny Weissmuller of AFHRL.
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APTITUDE REQUIREMENTS BASED ON TASK DIFFICULTY:
METHODOLOGY FOR EVALUATION

1. INTRODUCTION

Eligibihty for entry into the ‘various Air Force career ladders is based primarily on the minimum aptitnde
,core cutoff on one or more of the composites of the Armed Services Vocational Aptitnde Battery (ASVAB) (AFR
39-1. 1977). There are four ASVAB composites in use by the Air Force: Mechanical. Administrative, General,
Electronics. An individnal's percentile score on these composites is the principal factor for determining eligibility
for entry level jobs. Althongh this repori is primarily a description of methodology and procedure for the
evalation of aptitude requirements. the essential problem being examined is the validity of the relative ordering
of assigned ASVAB minimams 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 nsed by the Air Force to set uptitude minimmms. Relative correspondence between snccess in
training and each of the aptitnde 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 cntoff score (Maginnis, Uchima, & Smith. 1975a,
1975b. 1975¢). Althongh this appears to be a valid and empirically based decision logic. there exist some deep-
scated problemns. The standards for snccessful 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 aptitnde
trade-off. That 1s. an nnsnccessful trainee. rather than being washed-out. may be recycled throngh 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 unmediate impact on training ontcomes. For example, lowering a requirement from the 80th to the 60th
pereentile could denble the number of eligihle volunteers for a particular occupation (Christal. 1974).
Inappropriate assignment of aptitude requirements can have a significant impact on job attitudes—individnals
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 frastration (Locke, 1976). Both circuinstances
can adversely affect absenteeism. retention. and learning rate (Brayfield & Crockett, 1955; Taylor & Weiss. 1972:
Waters & Roach. 1971, 1973: Wyatt, Langdon, & Stock. 1937). The data collected in this stndy go beyond the
training school setting and reflect the actual diffivnlty of a given job in the operational setting.

The overall objective of the present effort was to design. develop. and testa methodology that conld 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 measnrement of task difficulty such that tasks would be comparable across
specialties and (b) the guantitative appraisal of job demands based on component tasks being performed.

II. APPROACH

Conceptual Framework

Empincal data are not necessary to realize that there is tremendons variance both in job demand levels and in
individnal 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 1n which the airmen with the highest aptitude (the fastest learners) must undergo extensive on-the-job
traiming 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
aptitnde levels that are set as occupation entry requirements.

Several educational researchers offer support for the nse of time-to-learn as a key element in measuring the
abihity requirements of Air Foree jobs. Aptitude can be looked at as something that re nlts in an individual being

3
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ready to learn "r.lpidl\" ima :pm\lm:ilnaliun (Cronbach & Snow. 1957). Furthermore. Cronbach and Suow «laim
that stndents will likely differ in the time they require to learn, given the same material aud instructional
protedures, Receat docuientation by (n*llmber dlld White (1979) oifers additional gvidence in support of time-to-
learn as a predictor of achievement and aptitude. “ILaL‘ authors indicate that the time-to-learn concent mghes no
assmmptions about the intelligence required to perform a tashe but deals only with performance under watural
conditions. This literature in addition to earlicr work by Carroll (in Block & Anderson, 1975, in Cronbach & Suow.
1977, and in Krumboltz, 1963) provides strong sapport for t|u- utegration of the ime-to-learn conceptinto the Air
Force classification and assignment systenis,

.

The Air Force Human Resources Laboratory (ATHRL) has been condudting research into this problem for
several years. The methodology discussed in this r(-porl has greatly benefited and evolved from previous work
conducted by Christal (197 1) and Fugill (1971, 19722, 1972b. 1973) in dcwlopiug the Air Foree job inventory
incthodology and investigating the area of tash difficalty and beachmark scale use. The approach was based on
task level spedifications of learning difficulty provided by two omplomentary sources of expert ratings. (a)
hnowledgeable supervisory .personael within each spedialty provided relative ratings of tash difficulty. and (1)
contract jub analysts provided benchmark ratings of selected tashs across spedialties. Alcess 1o the benchmark
ratings permitted the develofment of techuniques for calibrating the relative ratings to & standard reference base
and for generating aggregate estimates of learning difficulty for every enljsted specialty in the Air Force.

. (=4

Task Difficulty

The concept of task difficulty was operativnally defined in terms of the time it takes to learn to do a tash
satisfactorily. Fugill (1971) demonstrated that in spite of the complexity of the concept, |uvh|\ reliable ratings of
relative tash difficulty, as defined above, could be obtained from sapervisory job incunbents from o given career
field. Fugill’s (1972D) research consistently demonstrated a high relationship (r - .89) betweou ame-to-learn (tash
difficaly ) and tash aptitude, the lesel of aptitude reqired o insare satisfactors performance of w given task™ (p.
1), The aptitude requiraments research documented in this report has proceeded on the basis that the aptitude
level required to learn « job <an be infeired from a mecasurement of the averags difficalty of that job. This
assumption is primarily based on Fugill's (1972h) condlusion that relative ta-k aptitudd i conecptually inseparabile
from relative task difficalty when difficalty is measared in terms of the time necded to learn to perforin a tash

satisfactorily.

Occupational Survey Data Base R

b o
The basic data used in the wdentfication of tasks for the estimation of tsk/job difficulty indicos came from

the occupational survey data routinedy collected by the USAT Occupational Mcasurement Center. Briefly. the job
inventories used in the periodic vccapational survess of Air Force jobs are developed by cecating a daty outline
and 4 listing of task statements based on job descriptions, course training standards, and other publishcd materials
(Chiristal. 197 1), Tasks are then organized within duty categories and the task list revised based gn work-site
obsersation of the job and input from technical spedalists. When finglized, the job iuventory is administered to job
incambents mthm the spee ialty to collect information about the relative amount of work-timie spent on the tashs
which they pvrform. nsing a 1-9 point scale ranging from A Very Small Amount™ to A Very Large Amount.”
These dd(d are compiled i a computer-generated job description to provide, amoug other information. an
estimation of the percentage of 1 ambemnts who perform cach tash and the average porcentage of time spont on
cach tash by (|lus(' in the spedialty who perforns it. This same information can be reported for any group of
individuals who can be defined by available background s ariables sach as time in service, grade, edacation, and
time in job.

.

The same duty/task list i administered to supervisors who are ashed to rate the tashs on task difficualty, based
on how niuch time is reguired to learn the tash, using a 1-9 point scale rangivg from =\ Very Small \nount” 1o 7\
Very Large Amount.”™ These ratings are compiled to give an estimate of the tash difficalty of cach task compared
with other tasks in the inventory .

l{lC 6 10
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Analytic Techniques

The Comprehensty e Occnpational Data Analysis Programs (CODAP) package developed by AFHRL (Christal.
1974: Morsh. Madden. & Clirrstal. 1961) was the data analytic tool nsed for this rescarch. The CODAP system was
weally smted for thus ty pe of analysis. Compnter analysis of all rating data began with the measurement of the
degree of witerrater agreement among all raters. computed nsing the intra-class correlation cocfficient (R“)
deseribed by Haggard (1938) and Lindguist (1933). This reliability coefficient i~ a measure of the interclass
correlation among raters. As discussed in Guilford and Fruchier (1973). each coelficient (Rl ). taken 1o be an
indication of the rehability of a single rater’s ratings, can be nsed 1o infer the reliability of a gronp of raters (R“\)
(p. 20:8). By averagmg cach set of ratings across the number of vaters rating each task, group reliability coefficients
(R} for all measures can be ('ulllplll('d.l The interrater reliability cocfficient as applied to task factor ratings is
desenibed by Goody (1976) and Thomson and Goody (1979). In addition. correlation/regression technigues. the
calenlation of average task ratings across raters, and the generation of adjnsted tashdifficulty values based on the
benchmark equations were used in the spedific analyses for task ratings. The analytic technigues are further
disenssed in the deseription of procednres to develop tash and joh difficulty indices, .

1L DETERMINATION OF TASK DIFFICULTY

Development of Benclimark Scales
-~
Raungs of tash difficulty watlhon spedialties. as routinely obtained in conjunction with ocenpational surveys,
are useful in comparing the relative difficulty for tashs and jobs within career ladders. Tlowever. a method was
needed for comparing diffienity and aptitnde levels for tasks across carcer ladders.

The nse of benelunark scales provides very reliable ratings of task difficulty which allow for comparisons of
the relative dafficulty of tasks not only within a given spec ialty but also across any number of spreialties measnred
by the same benchmark saale. The benchmark scale is used as a standard reference for calibrating ratings obtained
within specralies so as to be comparable across all specialties in an aptitude area. The feasibllity of using
beuchmark seales 1o measure task difficelty was demonstrated by Fugill (1971. 1972a. 1972h) aud further
discussed by Fugill (1973) and Christal (197 1). Peters and McCormick (1960). in a comparative <tndy. obtained
resttlts whieh demonstrated that tash-anchored (benchmark) scales resulted in more reliable ratings of seve L job
factors than did numerically anchored scales. .

Considerable thought was given to the nmnber of points to be cmployed on the benchmark scale Lissitz and
Green (1973) briefly reviewed the literature i this area and found no conelusive evidence o snpport any pecifie
uumber of rating pownts, Research on time-spent scales by Carpenter. Giorgia. and MeFarland (1975) <uggests that
there 1= hitde difference 1 reliability but a potennal inerease in s lidity with anincrease in the number of rating
options from 710 9 to 25 and even to 100 points. These results in conjune tion with research by Christal and Madden
{1960) and Madden (1960, 1961) on the mmportance of familiarity in evaluative judgments in job evahiation
directed ths researel to a 25-point benchmark scale on whiclt the rater would be carefully trained. on both the
tashs anchoriag the scale and the tasks to be rated. prior to applying the seale,

Electronics, Mechanical, and General/Administrative Benchmark Seales

Ta~k difficulty bencinark scales were developed separately for the Electronics, Mechauical. and General/
\dmimstrative aptitude areas as differentiated by the ASVAB. For a given aptitude arca. a st of 15 sprecialties was
selected which best represented aptitude arca compleity and provided a varicty of tashs from which bendimack
tasks could be sclected. Al speaalties used in the desddopment of the bendimark scales are showsin Appendin A,

Table | provldw 1 swmmary of wterrater reliability statistics fur the relative difficulty ratings collected from
speeralues used 101 the benchmark scale development. Using a distribution of these ratings and the criteria outlined
1 Table 2. 40 tashs were selected from each specialty to develop a set of 600 benchmark tashs in the Mechanical

p

Ilnn"nnl and Fruchter (1973, p 120} explatit how he Rkk can be compnted from an R“ and K raters

-1
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and Electronics aptitude areas. For the general beachmark scale, 00 tashs were selectod from cach of the 15

speaaltiesto produce a 900-1ask list, For purposes of discusston. onldy the 600-1a=k Tists will e reforonced although
! )

essentially the same provedures were followed with the 900 taks iu the General hew bmark pool. (S Apnondin A

for complete interrater reliability statisties.)

Table 1. Snmwmary of Within-Speeialty Tuterrater Reliability (Rkk)

’ Indices for Specialties used in Development Phase
Aptitude Range of Median N\ Mean Sumber
\rea R“\ R“\ \FS of Raters
General/ Administratinv e 01 - .98 900 15 03.1
Mechanieal BT O12 15 68.Y9
Electronies 03 - .99 050 15 017

Note For all walinespecabiv ratigs the average nnnber of raters per tash ) ranged from 2000 1O

Table 2. Benehmark Task Selection Criteria

¢

Eliminate superyisory tashs

l.
..
2. Capture range of diffienlny
3. Seleet on high ratepagreemem (Low SD)
v. Seleet taskhs performed by first-termers
Q I }
3. Seleet well Known tasks

6. Seleet casily observed tashs
Seleet on high face validity

\ panel of 8 o 11 job analysts was convened for caclv aptitnde area. The panels, which cousisted of contract
personnel considered expertin the aptitnde area, obtained detailed task level infarmation from technieal <chool
stenctors and job ctmbents, and observed task pecformance at approximately 10 operational locations for each
aptitude area. After garmng famddanty with cach tash in the list, cach panel member provided an independent
ranh-ordermg of the 600 tasks. plar g the tash which required the least learning time at number I and the <k
cequring the greatest lesrmug tme at nmumber 600, Fhe final rankings represent the relative ordering of the 600
tashs ou the dimenston of learmmg e, without regard to AFS. luterrater reliability estimates for the rank
ordering among judges for cach aptitude area are given in Table 3. 1o all, for the three aptitnde areas, 2100 taske
were imdependently rank-ordered by o team of 8 to 11 raters, resulting in approximately 21000 ranl -order

estinuates,
Table 3. haterrater Relinbility (Rkk) for Rank ()r:h-ring of
Aptitude Area Beuclhmark Tasks .

N\
Aptitade N N -lhm-n/
Area R“‘ Take \Fs - Specialty
General/ Admimstratinv e 00 900 15 12
Mechameai 7 600 15 8
Flectromes 0 600 15 8

Note Lor all rank ordecng the average namber of raters per tak (K) was equal to N raters
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The ranking procedure used was one in which the judges made pair-wise comparisons of tasks on which they
were considered expert. This procedure resulted ina rank-ordered list of tashs which, it was felt. more accurately
captured the variance of the difficulty of the tashs than would a 9-point rating system. However, the resnlting
distnbution was understandably rectangular in shape and thus did not lend itseif to the deselopment of a
benchmark scale with equal intervals. The solution to this problem was based on the collection of 9-point
supervisory ratings of the 600 selected tasha, These relative ratings were collected from approsimately 50
supervisors from each of the 15 spedialties whe rated every task in the list, not just those selected from their
speaalty. The resulting distnbution from these ratings appronimated a normal cnrve. An equal percentile
comversion program m the CODAP package was used to convert the tash distribution preserving the order {rom the
ranhing procedure 1to the normal distribution obtained from the rating procedure. This converted distribution
was used to develop a close approsimation of an equal-interval benelimark scale. ¢

Based on the panel rankings and the supersisory ratings of the 600 benchmark tasks, two tashs were selected
to represent each of the learning diffic ulty levels of a 25-point scale. The distribation of the mean rank . of the 600
tashs was divided into 25 equal mtervals. Tasks were seled ted whnch were dose to each interval midpoint valie and
for which the standard deviations of both the within-spedialty ratings and the contractor rankings were relatively
low. mdicating that botl sets of judges agreed on the difficulty level. Tashs were chosen which were widely known
or {requently performed. and not unique to o single specialty. The final criterion, face validity. was especially
unportant m the task selection process inasnu I as these tashs were to be used as examples that woald anchor the
various points on the benelunark scales. (See Appendin B for complete benehmark seales.)

~

Proeedural Guides

Accurate applicanon of the ben hinark scales requires detailed knowledge of the benchmark tashs ds well as
the tashs bemg rated. A procedural gude was deseloped for each scale describing the hene hmark tasks This guide
was developed for the nse of the panel of expert raters who would apply the scales,

There are two parts to the procedural guides. Part Iintroduces cach panel member to the task of assessing
learmng difficulty and raung the tashs, Pari I presents the 25-point s ale and provides a one-page description of
cach of the 50 tasks on the scale. This description inchudes the scaled task difficulty level, the task title. the
specialty from which it was selected. a narrative deseription of any specific equipment associated with the task. a
narratye describig the task performance. and an explanation of the skills and knowledge required to learn the
tash. Examples from the Mechanical Procedural Guide are included in \ppendi C.

Task Rating Using the Benclhmark Scales

"

. The henelmark scales and proeedural gnides were deseloped to provide task ratings which were ('ompurpbl(-
both within and across specialties within an aptitude area. In order to obtain such information. it was necessary to
apply the same benelinark scale to all specialties in an aptitude area. This was accomplished by comparing a
carefully selected subset of tasks fromn cach specialty to be assessed with the tasks on the appropriate benehmark
scale and assigning the respeetive rating to cach task in the subset. Regression techniques were then used to
estumate the difficulty of the remaining tasks in the job inventory from the data available from the snbset of tasks.

Using cruteria similar to those used in the selection of the benelunark sets (Table 2). 60 tasks were selected
from cach remaiing spearalty in the aptitude area for evaluation by the contract job analysts using the henehmark
scales. Specialues nsed i the application of the benchmark scales are indicated in Appendin AL In the application
phase, 102 specialties were evaluated. approximately 34 technical school and 64 operational site visits were nade.
and approximately 6,100 tasks were rated by 12 to 14 raters, resulting in over 79.000 ratings. Again, cach task
selected was studied in depth at the appropriate technical school. as well as at two or more operational work sites,
by a pancl 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 accnmulating considerable information abont
cach task, the panel members independently provided benchmark difficulty ratings on the 60 selected tasks from
cach specalty wsing the appropriate benchmark » ale. Interrater reliability statisties for these ratings are

e 13 <
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swmmarized in Table 4. Complete rater reliability statistics on the tashs Tor all specialties studied are given in

Appendin A .

~ .

. Table +. Summary of Benchmark Rating Interrater Reliability (Rkk)

. , Indices for Specialties Used in Application Phase
\ptitnde . Range of Median Al Mean Yumnber
\rea . IEU! ISH. AFS of Raters
General/ \dministrative 87 - .08 .95 35 P10
Mechanieal 88 - .98 S 25 13.2
Eleetronies 92 - 98 95 22 . 125

Calibration of Supervisory Estimates to the Beichmark Seale
>

I'he benehmark ratings of the sample of 60 tashs withia each specialty were used to esamate the relative ta<k
arfheulty of all tash< i a speaalty using standard regression analysis. The use of the bene nmark scales allows a
tash difficulty velue to be estmated for every task in the inventory for the AI'S under consideration, This value, in

Jwern, provides the means by which tashs and individual jobs can be compared not only in relation to other tasks .
and jobs withm the ~ame speelty, bat also refative to tashs in other specialues within the <ame aptitude area A
separate regression equation was used for cach AFS. as the relationship between the expert ratings and relative
ratings was umque for cach speealty. |
- |
he henchmark dithicults ratings and the supervisors dif fricalty rating- of the ~amie 00 tashs were impnt as the |
dependentand independent sanables. respectively i a two-variable hinear regresaion problem for cach speaalty |
The equation took the following form:
(Y =a+ ) .
where Y. ;|(|J||~I4-ll task diffuenln
a 1~ a constant
Iy 1~ o regression coeflieient
N composite superyisory rating of relative tash difficalty
The resulting equatiors were then applied to the supers~ory ratings of all tasks i the speealties and an adyu-ted
diffreulty raging was estimated for each task. In all. adjusted difbieahty ratings were estimated tor approsimatels
75.000 task~ :
The rebabiity and vahdity of the data gathered i thie effort were investigated o insure that overall

methodology was sound. Sigle rater rehahility coeflicients (R”) for all measnres ranged trom 1910 71 Group
reliabilhity coetheents (R“\) for all measures ranged from 86 to 98, (See \ppvmll’\ A for complete rehabaliy
datisties.) Prelimimary myestgzation has shown that the range of reliability estimates is largely deternnned by the .
ugh vanability of task learmng difficulty acros differences w aireraft, equipment. or commands. Addmaonal

.

|
|
|
|
|
Summary Results of Tash Difficulty Assessment ‘
|
\
|
rewearch s currently being conducted to determine the reasons for instances of fow mierrater agreemen: ‘
|
i - . . |

\x <hown 11 Table 3. correlations between the benehmark ratings by the tvo independent teams ol raters
ranged (rom .30 to 91 with a median of .79 Ty estigation of the range of these team [-team 2 correlations further |
emphasizes the great deal of varablity in the individual task difficulty levels, In the specialties for which the |
nteptean correlations w-rn-’itm. there 1= evidence that conflicting information was gathered from the operational |
ates due 1o ditferences i eqmpment, atomation of jobs., or mission requirements, The sensitivity of the work are |

experts 1o these differences m sites provades additional eredibility to the data collection procedures,
-

=

Q 10

b
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Table 5. Summary of Correlations between ‘Team 1 and Team 2 Ratings

A\pretade Range of Median N
Area r r AFS
General/ Adimnistrative 30 - 41 a0 )
Mechamical 08 - 91 82 23
Fleettomes 6., - 00 80 - 15

Inpember of ALSs ditter frean Fable 1 hecaise taa teams swere non nsed an beochourk ravimg of alb ATS

Foadence of concnrrcnt validiny of the data colleced nsig the task dif bonliy beachiark scales s provided by
corredations briwecw the average withinespecialiy raings collected from mcwmnbent <apeavisors wind the average
benchinark ratings collecied tron aptitude area eaperis. A« shown e Table 00 the correlations hetween these
vartables vamgod from S0 98wt aedias of 80 for all <pecialties <tudied G the thre aptinde areas (N -
HT) The < relanionshups offor sapport lor the data collection methodologs and the honchinark scaling procedure,
The cvade v wdicate < i the difficadty predictions from beachnark datacopresent awecasare of the ditficonlty of
atash whichcan be compared ace s as wellas within speaidties nthe <o aptinde area, Canplare correlational

slatrshies, stmnarized in Tables 5and 6. are jneladed in Appendin A

Table 6. Summary of Correlations between Within-Speeiabty Ratings
and Benehmark Ratings

Range Median A) N\

Phase/ Apttude Area of r . r AFS Fasko/AFS
Dcv(-h’)pmvut Phase

Geaeral/ Admimistrative -89 81 D 00

Mechameal ST 0 i 5 10

Electronies B - .95 88 D 10
Application Phase

General/ A\dmin ab- 95 i 35 ]

Mechanieal o8 - .88 81 25 o6

Eledtronics 2l - .89 81 22 60

IV, DETERMINATION OF JOB DIFFICEETY

Conversion ol tash difhicalty vinto job diftienling was fowid to be more complicated tan a siple ascrage ol the
dithicalties of the k- comprsing the job. Aol can be ditfioult for avarieis of reasons < Woas mnbier of tashs,
conditons auder which the tashs are perforined, vanets of ks, difbicalo of tash<. and the amonnt of tine <peat
on the varions tashs perforncd. The varieny of tash~ and the coviromeniad conditions of perforimance did not lend
themselves o guantibication The munber of tashs performed as aineasure of job dithealte was fonud to be
comeshat wnsleading. espedialhy i comparisons of jobs containing few sery ifficult tash< with jobs containing
many sutiple tashs Job dithicnlin was determined 1o be bet estiiated as a funcnon of the difbicalte of the tasks

compristng the job and the tme spent on those tashs,

\verage Task Difficulty Per Unit Thme - ATHPU T

Fhe collecnon and analy<is of tash difbicdty data have beew deseribed previonsly. Tane--peit data for
randomly selecied job omnbens i Al ir Force speaaltics las beea routinely colfecied and analszed by the \ir
Force Occupational Measarement Center for the past scveral sears, The <o data are mamtamed i g conputer Jata
bank aied were sade avadable for this study . B collecting these data, job ine wihents are required widentify those
tash~ which comprise hus or her job and then mdicate, usaing relative ine-spent rating-. the relative tiie spent on

' nl

<




cach tash performed compared to all other tashs performed (Carpenter. Giorgia. & McFarland. 1975). The data
from these ratings are analyzed with the CODAP package. The relative time-spent ratings provided by the job
incumbents are sunmmed and the rating for cach tash performed is divided by the sum of all ratings. thus
computing a percentage tme-spent variable. Previons rescarch has indicated thet the relative time-spent format
results i lughly rehable self-estimates of the percentage of time spenton the vorious tashs performed ina worker's

job {Christal. 1974).

Job difficulty for an individual posttion was estimated ymbining the predicted tash difficulty yalues.
determined from the previous analyses, with the percent time - pent estimates to form a uew computed variable,
Average Task Difficulty Per Unit Time (ATDPU T). ATDPUT is simply the (‘ro...s-l))rodll(( of percentage time-spent
and task difficulty summed across all tasks in the inventory for an individual job. ATDPUT can be computed for
any group of individuals (('.g.. spedialty members with 1 to 18 months of service) by summing each individual’s
ATDPUT value and dividing by the number of individuals in the group. The CODAP pa hage can be used to
compute ATDPUT values for any specified zroup. Using the ATDPUT value, the difficulty level of indiy idwal jobs
or Job types can be compared to any other within the same aptitude area based on the relative time spemt and
difficulty of each task.

The relative ranking of specialties from ¢ xch aptitude area on the ATDPUT value indicates the relative
difficulty level of specialues within the Air Force. Figure | shows a sample of spedialties from the General/
Adumnustrativ e aptitude areas ranked on ATDPUT value for enlisted personnel with T to 18 months of military
serviee and ther current ASVAB cutoff scores. A comparison of the relative rankings of the ATDPUT values with
the ordering of the ASY 4B cutoff scores indicates a degree of misalignment of aptitude requirements. Spec ifically.
Figure I suggests that some speaalties currently assigned a high minimum aptitude requirement may, i fact.
have a lower level of difficulty than other spedialties assigned a lower minimum aptitude requirement, Other
speeialties were found o cover a wide range of difficulty levels (indicated by the length of the horizontal fines in
Figure 1), suggesting that the specialty miglit be diy fed into ~everal difterent jobs.

P ———————————

: ATOPUT salues are multiphied by 100 to ehminate decunabs and. thuas, smphfy 1 porting
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ASVAB
| MM AFSC

80  INFORMATION

70  CONTRACTING

80 GENERAL ACCOUNTING

80 DISBURSEMENT ACCOUNTING

-

80  WEATHER

60  PERSONNEL

-_n

60  INVENTORY MANAGEMENT

o

60  TELECOMMUNICATION

60 MEDICAL MATERIEL

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

-

" 40  MATERIEL FACILITIES

o=

40  STAFF SUPPORT ADMINISTRATION

Low ‘ H1bh %

Average Task Difficulty Per Unit Time

-

Figure 1. Relative aptitude requirements for entry level jobs{~
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Y. BISCUSSION .

r .

Ihe methodology deseloped and mlplvlnvmccl in this research can effectively and objectively be applied to
evaluate the relatve aptitude requirements of Air lc,ru jobs i a particolar aptitude arca. Results have been
vbtaned to substautiate hoth the Nll.ll)lll(\ aud the ‘llldll\ of this methodology. The methodology has heen
applied to \ir Force jobs across four dplllmh arcas. The actnal e alignment of aptitude requirements is a compley
tash whiclvwill be re ported ) i a forthe oming report. however, in this methodology the Air Foree now has a valuable

_tool for managemcut and classification. For the first tine, managers have systematic. empirical data with which to
order jobs relative 1o cach other based on the level of talent required. Managers now have the means to determine
empincally the relative lovel of difficulty associated with newly developed jobs prior to setting an aptitude score

the Air Foree manpower and personnel comnnmity.

|

minnnunt. Fhe availability of the ieans by which these dedisions can be made has far-reaching implications for ]

. The wnplic ations of the present study for the Air Force classification system are particularly relevant. The Air h
Force currently. dassifies o majority of enlistees at the Armed Forces Examining and Entrance Stations via a
Persou-Job-Match (PJM) algorithin (Hendrix. Ward. Pina. & Haney, 1979). The PJM system determines which
speaialty toffer cach potential applicant. Within this algorithm. thercis a job difficalty -aptitude interaction term
which increases the likelibood of an offer of a specialty when there is high similarity between job difficulty level
and arrman aptitude level. Tu other words, the system will offer the mopt difficudt jobs to the most talented

‘lpl;]ic ant=.The algonthin is seustive to small differences. For example, at the time of this research there were over ‘

|

|

|

30 Electromies APS reqainng o minimum composite score at the 80th centile. Tu this instance, the PIM algorithm

would Likely offer these jobs wmore cvenly o all girmen seoriug ator above E-80 on the Electronics « ulllpual(t of the
ASVAB. Hu\u wver should the ATDPU [‘L from this research be used in place of the ASVAB cutoff score in the job
difficulty componeat of the mteraction term, the system would likely offer the more diffic ult jobs to those airmen |
scormg near 95 aud the least difficult of these E-80 jobs to those scoring near 80, thus providing a more effectiye
distribation of avalable tdlent across jobs. Sucl. a system would not.override current ASVAB mininums, but it |
would mahe more efficient distribution of available talent at or above the minimum,

The unplementation of these data mto the PIM algorithm could actaally result in performing the same
functon as a ange of aptitade minimums. Tor example, itis likely that some AFSs with cugrent aptitude
momnus of 10 are nearly as difficult as other AFSs having mininnuns at the 60th centile. Without « hanging the
mnains, an aagineiied I3 algontnng s\uuui tend 0 offer e more demanding job to individuals having a

|
higher level of talent. ‘

The data from this project also provide Air Foree planners witl valuable information for the des elopment of
contingency plans for mamung the force in the face of talent and manpower shortages. Since the abolishment of
the draft, ot has becowe iereasingly difficult for the Air Force to meet personnel procurement objectives. Oue of
the few rematmng alternatives for maintaining the force level may be to reduce aptitude levels fyr some jobs It is
mportant w determime how this night be accomplished so as v have the smallest impact on mission capabilities,
There are at least three ways job and task difficulty information could be wsed in preparing sue h contingeney
plans. (4} deternune where aputude requirement levels could be reduced for existing spedialties, (b) identify

exvsting job ty pes within AFSs whicli could be formed into new management categories and manndd by individuals
with less talent, and () identify low-demand tashs in existing jobs that could be formed into new jobs to be
performed by individuals with less talent (Chiristal, 1974).

Research an this area s continning. Currently plaluivd efforts include a preliminary study of the extent o
which the three benchmark scales overlap and studies of the impact that changes in the aptitude entry
requircmeits would have on the personnel ac qumhun and trmmng syatems. [t is anticipated that ~|gl1|f|mm
changes m aptitude entry requirements will be required. Tt s further anticipated that these changes. when
unplemented. will have pmfnuml effects on the numbers of recruits ¢ ligible for different career fields. whicl: in
turn will have sigmficaut impact on the traiming system. These studies are designed 1o further explore and refine
the techmology developed i this effort.
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V1. CONCLUSIONS AND RECOMMENDATIONS

It 1 concluded that the methodology for using job diffienity indices and time-spent data as the basis for
deternumng the relanve aputude level of an Air Force job is techuically feasible. This methodology also provides a
workable system for altering aptinde wminimums in the face of fluctuations in the availability of manpower
resources with the least impact on mission capabilities. Since the utility of this methodology. when uad in the
mitial classification process. would insure a wore effective distribntion of available talent across jobs. it i
r('(‘Ol.HIll(‘l'ld(‘d that this methodology be considered for use in operational realignment of aptitude requirements,
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APPENDIX 4: AIR FORCE SPECIALTIES USED IN THE DEVELOPMENT
AND APPLICATION OF BENCHMARKR SCALES: INTERRATER
RELIABILITIES AND CORRELATIONAL STATISTICS




Table Al. Specialties Used in the Development and Application of the Mechanical Benchmark Scalg

T

Incumbent Benchmark Ratings
vs. Team 1 -

Incumbent Benchmark Benchmark vs.

Ratings Ratings Ratings Team 2
AFS8 Title . Ri1 Rk Ryl Rek r r
113X0 Flight Engineer Spec 40 95 60 95 82 94
114X0 Aircraft Loadmaster : 44 97 59 94 81 b
325X1 Avionic Instru Sys Spec .26 93 64 95 14 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 -3l 95 47 91 86 91
= 423X2 Aircrew Egress Sys Mechanic 19 94 54 94 77 b
-423X3 Aircraft Fuel Sys Mechanic 35 93 . 63 96 79 b
423X4 Aircraft Preudraulic Systems Mechanic 31 96 57 95 58 74
423X5 Aerosp Ground Equipment Mechanic 34 97 50 93 87 75
426X1 Recp Propulsion Mechanic 35 95 55 95 64 68
426X2 Jet Engine Mechanic 26 94 69 97 14 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
Incumbent Benchmark ¢  Benchmark V8.
' Rat ings Ratings Ratings Team 2
AFs?3 Title Ry Rik R Rk 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 Sye 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 76 b
552X1 - Masonry Spec 33 95 47 91 74 92
552X4 Protective Coating Spec 41 95 49 92 88 91
= 552X5 Llumbing 3pec 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.
a8For 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

Incumbent Benchmark Ratings
vs. Team 1
Incumbent Benchmark Benchmark vs.
Ratings Ratings Ratings Team 2

AFS8 Title Ry Rgk Rl Rkk r r
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 Nav 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
ie 316X0F Missile Systems Analyst 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
325%0 Auto Flt Control Systems Spec 41 98 75 97 87 b
325X1 Avionics Instrument Systems Spec s 26 93 55 91 o, 71 b
326X0 = Avionics Aerosp 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 Benchmark Ratings

vs. Team 1
Incumbent Benchmark Benchmark vs.
Ratings Ratings Ratings Team 2 ’
AFs8 Title Ry Rk Ry1 Rk T r N
.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.

&For the’purpbse 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.

* DTear 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

Incumbent Benchmark Ratings
vs. Team 1
Incumbent Benchmark Benchmark VS,
‘ . Ratings . _Ratings Ratings Team 2
AFSa Title e R11 Rpk R Rik r r
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
293X3 Radio Operator 31 93 68 96 66 82
i 295X0 Auto Digital Switching Spec 42 98 72 97 70 79
392x0 Maintenance Management Spec 26 94 46 91 76 66
511X0 Computer Operater 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
P14 Packaging Spec 32 93 56 94 66 71
02X0 Passenger & HHG Spec 32 93 57 9 68 59
602X1 Freight Traffic Spec 29 93 44 90 84 57
605X0 Alr 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 217 89 60 95 73 67
645X1 Material Facilities Spec 33 89 61 95 74 79
32
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Table A3 (continued)
Incumbent Benchmark Ratings
l . vs. _ Team 1
Incumbent Benchmark Benchmark V8.
Ratings Ratings Ratings Team 2
AFS? Title Rj1  Rkk Ri1 Rk 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 58 67 96 77 87
705X0 Legal Services Spec 45 98 69 98 i 86 80
713X0 Printing Binding Spec 41 97 64 96 76 81
713X1 Photolithography Spec 41 97 61 95 54 72
o 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
753%0 Small Arms Spec 28 9i 66 56 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 95 76 86
904X0 Medical Laboratory §pec 34 93 55 94 79 77
905X0 Pharmacy Spec 44 98 57 94 81 76
1 906X0 Medical Administrative c 43 97 93 95 75 b
v 907X0 Environmental Health Spec 32 95 64 96 81 71
ERIC i : 34
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Table A3 (continued)

Incumbent Benchmark Ratings
vs. ~ Team 1
Incumbent Benchmark Benchmark ' vs.
Ratings Ratings Ratings Team 2

AFs8 Title Ri1  Rkk  R11 Rkk r r
908X0 Veterinary 30 94 54 93 84 68
911X0 Aerosp Physiology Spec 35 97 52 93 76 14
914X0 Mental Health Clinic 43 96 74 97 90 83
914X1 Mental Health Unit Spec 43 96 74 97 90 86
921X0 Survival Training 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 14
981X1 Preventive Dentistry Spec 31 93 67 96 70 71

982X0 Dental Laboratory Spec 43 98 47 91 84 b

t Note. Decimals have been omitted.
apor the purposes of this report, not all changes in AFSs as shown in AFR 39-1 gince 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.
bTfeam 1 and Team 2 analyses not conducted on these specialties.
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MECHANICAL BENCHMARK SCALE
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LEVEL I
POLICE GROUNDS FOR LITTER
POLICE OPEN STORAGE AREAS

LEVEL 2
CUT WEEDS
DISPOSE OF RAGS

LEVEL3
LUBRICATE CABLES
RAKE BAR SCREENS

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

LEVELS
CLEAN LIFE PRESERYERS
DIG DITCHES BY HAND

LEVEL 6

CLEAN PAINT EQUIPMENT SLCH AS BRUSHES OR
ROLLERS

APPLY REFLECTIVE TAPE TO EQUIPMENT

LEVEL 7

REMOVE OR REPLACE VENETIAN BLINDS

CLEAN EQUIPMENT OR AREAS AFTER APPLYING
PROTECTIVE COATINGS

LEVEL S
MAINTAIN TOOL CRIBS
MIX CONCRF "F BY HAND

LEVEL 9

POSITION NONPOWERED GROUND EQUIPMENT
AROUND AIRCRAFT

APPLY ENAMELS TO SURFACES USING ROLLERS

LEVEL 10
CLEAN AND REGRAP SPARK PLUGS
CAULK AREAS AROUND WINDOWS, SINK, OR BATHTUBS

LEVEL 11

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
HYDRAULIC PUMPS

DISASSEMBLE OR CLEAN CONVENTIONAL TFUEL
LUBRICATED PLUG VALVES

AS STARTERS AND

LEVEL I5
PERFORM PREOPERATIONAL INSPECTIONS OF ENGINE
AFTER ENGINE HAS BEEN ON LONG STANDBY

, INSTALL OR REPLACE FORMICA ON COUNTER TOPS OR

SPLASH BOARDS

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

LEVEL 17

REMOVE OR REPLACE TRANSMISSION-DRIVEN
GENERATORS

ADJUST AUTOMATIC GOVERNORS AND VOLTAGE
REGULATORS

LEVEL 18
TROUBLESHOOT HIGII OR LUBE OIl. PRESSURF.
INSTALL FUEL MANIFOLDS AND FUEL NOZZLES

LEVEL 19
INSTALL ELECTRICAL COMPONENTS
REMOVE OR INSTALL ¥UEL CELLS

LFVFEL 20

READ AND INTERPRET SCHEMATIC OR WIRING
DIAGRAMS

INSTALL TAIL ROTOR ASSEMBLIES ON HELICOP1ER
AIRCRAFT

LEVEL 21

REMOVE OR INSTALL TAIL DRIVE ASSEMBLY

DIRECT AIRCRAFT EXPLOSIVE HAZARD RENDER SAFE
PROCEDURES ‘

LEVEL 22
PERFORM CRITICAL MEASUREMENTS ON JET ENGINES
ADJUST CANOPIES

LEVEL 23

REMOVE OR REPLACE CYCLIC CONTROL SYSTEM
COMPONENTS -~

REMOVE OR INSTALL MAIN ROTOR TRANSMISSION

LEVEL 24

TROUBLESHOOT FULLY ARTICULATED ROTOR SYSEMS
ANG DETERMINE CORRECTIVE ACTIONS

ASSEMBLE MAIN ENGINE SECTIONS

LEVEL 25
TROUBLESHOOT SYSTEMS FOR BREAKER TRIP-OUTS
TROUBLESHOOT INSTALLED ENGINES
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GENERAL/ADMINISTRATIVE BENCHMARK SCALE

LEVEL |
CLEAN OR W ASH MILIT VRY VEHICEES
STAPLE PUBLICATIONS OR REPORTS

LEVEL 2

PREP ARE IDENTIFH ATION BANDS FOR PATIENT

OPFRVTE FACILITY LOCRS OR DOORS

LEVEL 3
COLLATE PUBLICATIONS
APPLY COLD COMPRESSES

LEVEL ¢

PREPARE NEW SPAPER OR OTIHER PRINTFD
MAVTERINES FOR MALING

STENCIL IDENTIFIC VPION NUMBERS ON L EEE
S PPORT EQUIPMENT

LEVEL 5

TVRE OR RECORD 1FMPERNTL RES

SECURE W1 APONS IN WEAPONS STORAGE
(¢ RER

LEVEL 6

INSTALL OR REMOAE SINGLE -V INOR
ASSEMBLIES ON HET METS

ADVESE INDIVIDE ALS OF THLIR RIGEHTS
UNDER THE FIFTH AMENDMENT

LEVEL 7

PREDP ARE REQUENTS TOR MEDICAE/DENT A
RECORDS OR INFORMATEION FORMS

PROVIDE GLIDANCE TO INSTALLATION
VISTTORS

LEVEL 8

PRE1 A\RE OR MATE MEDEC AL INTORMAVTION TO
REQUESTING VGENCERS

CHALLENGE ORIDENTH Y UNRNOWR N PERSONS

LEVEL 9
CONDLCT TOURS THROVGH | ANCIEIFLES
TARE OR RECORD RADINE PULSE

LEVEL {0

INSPECT SITE ORI ACHHTTTES FOR SEIPPING
HAZARDS

GUARD CLASSIFIED MEATERINT AT ACCIDE N
OR INCIDENT SCFNES

LEVEL |1
TARE OR RECORD \PICAT PUESE
INSPECT ONYGEN MASRS OR ACCESSORIES

LEVEL 12

COORDINATE COMPLETION OF CLINIC AL
RECORDS WITH PHYSICINNS OR NERSING
ST ARES

CONTROE FNTRY AND IRALEIC AT DISANTER
SCEAES

LEVEL 13

INSTRUCT STUDENTS IN METHODS O
PROTECTING FOODS FROM ENVIRONVMENT
OR \NMALS .

SELECT FILTERS FOR PENETRVTING HAZE

LEVEL I3

BRIEF PERSONEL PRIOR TO APPLARNN F ON
RADIO OR TV

ASSEMBLE SURVEN AL RITS 1OR SPLCIFIC
MINSONS

LEVEL 15
MAVINT VN BASE MEASTER PLANS
COMPUTE AR CRES AN AR ABEHITY

LEMVEL 16

ESTABVLISH LOCATION OF FAISTING
TOPOGRAPHU AL TEATLRES

MANE MY PROCESS COLOR REVERSAL TIEM

LEVEL 17

CONDUCT INTERVIFR S EN CONNTCRION WITI
STORY ASSICNMENTS

REVIER SOURCE MAVTERENT O DETTRMIN
PORTIONS USABLE FOR PROJLCTS

LEVEL 18

DETERMINE REQUIRFD GRADES AND AIR 1 ORCE
SPECIALTY CODES

RRIFE RADIO SCRIPES

LEVEL 19

PIRFCT OPLERATION OF MEROMEDICAL Ty MDA
TION EACHITERS

ANAIYZE TENWE RORREOAD DAT A O
DETERMINE HOST MANPORT R 1N ACT

LEAEL 20
GUOST WRITE EDFTOREAES
CONDUCE REHE ARSVES O 1V PROGRAMS

LEMEL 21

DLTTRMINL BENELTTS DLRINED FROM | MOH
AUTLRNATIVE METHOD OF MCCOMPLINSHING
OBJLCEIVES

FAATUATE OR VALIDATE NEED FOR INDIVIDL A
AEANPORER ALGMENTVEION POSITIONS

LEVEL 22

BLHD UP TIEL SUPPORT MOBILITY
CONTNINERS

ADMININTER PREIMARY CARE VE SCTNE OF
ACCEDENTS

LEVEL 22

DIRECT RADIO OR TELEVISION PROGR VIS

PERFORM TRINGE DURING DESASTEFR
SETUNTIONS

LEMVEL 24

WRITE STAFE STUDEES, SURVEFYS OR SPROTM
RFPORTS

ADVISE PERSONNLE ON CIVHTIAN HEALEH AND
MEDIC AV PROGRAM OF THE UNTFORMED
SERVICES

LEVEL 25
PREPARE MANAGEMENT ADVINORY REPORI
DESIGN INTRERIOR UTHATIES SYSTEMS

(87
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ELECTRONICS BENCHMARK SCALE

LEVEL |

REMOVE \ND DISPOSE OF TRASH. W ASTE ORt
MATERIALD

CLEAN OR MAINTAIN AREAS OUTSHIE OF ShOpP

LEVEL 2
CLEAN OR VACUUM EQUIPMENT
POLISHOR W \\\ZQI IPMENT OR FACILITIES

LEVEL 3 -

CLEAN AND MAINTAIN HAND TOOLS OR TOOL
BOAES

MONITOR CLOSED CIRCUIT TELEVISION

LEVEL §
INSPECT AND (LEAN FOUL R EATHER GEAR
INFLATE OR DEFLATE YEHICLE TIRES

LEVEL 5

STENCIL, DFCAL, OR PAINT INSTRUCTIONS
OR IDENTIFIERS ON EQUIPMENT

CLEAN OR LUBRICATE MECHANICSL DEVICES
SUCHE AS GEARS OR HINGES

LEVEL 6
CEEAN AND INSPECT LIGIFTING FIVFURES
PERFORS TOO1 BON INVENTORIES

LEVEL 7
VISUALEY INSPFCT BATTFRIES
READ SERVICF METERS

LEVFL 8
PERFORM VISUAL INSPFCTION OF RADOMES
CLEAN AAD TIN SOLDERING EQUIPMENT

LEVEL 9
VISUALLY INSPECT ELFCTRICAL BONDS
AND GROUADS
INSTALL MOUNTING BRACRETS OR FINTURES

LEVEL 10

INST ALL CRIMPED R IRING TERMINALS ON
COMPONENTS, LINE REPLACEABLE UNITS.
OR MODULE R IRING

INSPECT EIECTRICAL OUTLETS FOR CROUNDING

LEVEL 11

REMOVE OR INSTALL CELLS OR STRAPS O\
\CKREL CADMIUM OR SILVER ZING
BATTERIES

VISUALLY INSCECT W IRE HARNESSES. CABLES,
OR CONNECTOR PLUGS

LEVEL 12

SOLBER WIRES TO CONNECTOR FLUGS. CON-
TROL BO\ES. OR (ONTROL PANELS

VISUALLY INSPECT PRESSLRE X ARNING
CIRCUITS

LEVEL I3 .

INSPECT OR OPERATIONALLY CHECK
HYDRAULIC PRESSURE INDICATING
SYSTEAS

INSPECT W INDSPEED TRANSMITTING OR
MONITORING EQUIPMENT

LEVEL 1¢

ADJUST TRANSMISSOMETER PROJECTOR LAMP
VOLTAGES

REPLACE, MECHANICAL COMPONENTS SUCH AS
BEARINGS, GEARS. OR PULLEYS

LEVEL 15
INSPECT OR OPERATIONALLY CHECK SURFACE
OR FLAP POSITION INDICATING SYSTEMS
REMOVE OR REPLACE SOCRETS FOR COMPONENTS
SUCH AS TUBES, RELAYS, AMUCTRAN-
SISTORS OR INTEGRATED CIRCUITS

LEVEL 16

ADIUST AMPLIFIER BALANCES

PERFORM POW ER CHECAS OF COMMUNICATIONS
SYSTEMS INSTALLED ON AIRCRAFT

LEVEL 17
ALIGN OR ADJUST TRANSMISSOVETER UNITS
PERFORM HIGHVALUE DESOLDERING

LEVEL 18

ADJUST OR ALIGN RADAR HEIGHT INDICATOR
RANGE MARK GENERATING CIRCUITS

TROUBLESHOOT CONYENTION AL, NONAERTICAL
SCALE INSTRUMENT. FUEL FLOW IN.
DICATING SYSTEMS ON AMRCRAFT

LEVEL 19
ADJUST OR ALIGN VIDEO AMPLIFIERS
TROUBLESHOOT B IND MEASURING SETS

LEVEL 20

TROU BLESHOOT CONSTANT SPEED DRIVE
CIRCUTTS

ALIGN OR ADJUST AZIMUTH AND ELFV VTION
ANGLE DETECTION CIRCUITRY

LEVEL 21

TROU BLESHOO T AIRCRAFT FLICHT CONFROI
CIRCLUITS

ADJUST OR ALIGN ELECTRONIC COUNTER
COUNTERMEAS RES CIRCUITS

LEVEL 22

TROU BLESHOOT POW ER SUPPLIES AND DIS-
FRIBUTIONS ON DICITAL COMPUTERS

PERFORM ALIGNMENT OF AIRCRAFT HE RECEIVER

LEVEL 23

TROUBLESHOOT REGU LATOR CIRCUITS O\
DEVICES WHICH USE AN AN SLOC COMPUTER

PERFORM ALIGNMENTS OR ADJUSTMENTS OF AN/
APM.335 RADAR RECEIVER TRANSMITTER
TEST SETS

LEVEL 21

ISOLATE MALFUNCTIONS IN SYNCHRONIZER
CIRCUTRY

PERFORM ALIGNMENTS OF ADJUSTMENTS OF AN/
APM-336 RADAR VIDEO/SERVO TEST SET

LEVEL 25

PERFORM FAULT ISOLATION OF ANV/APM.3306
RADAR VIDEQ SERYO TEST SET

PERFORM ALIGNMENTS OR ADJUSTMENTS OF
12496811 PENETRATION AID TEST
STATIONS
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g

29

41

[.d




E

N Pt\ RT I

ASSESSING LEARNING DIFFICULTY AND
. RATING TASKS

. 1.0 INTRODUCTION

Youare a member of a pavel that will assist the USAT' Human Resources Laboratory by providing data on the
learning difficnlty ™ of selected \ar Foree tashs. This Guide describes the proceilure by » hich these tashs are to he
rated. Yon will:

(1) Learn to use a speeific research method in judging learning difficulty.

‘-

(2) Go 1o places where work is being performed and study the tasks in their workplace,
(3) Rate each selected tash using a 25-level Benchmark Rating Seale.

This guide consasts of two parts, Part 1 explains how to follow the reguired research procedure and liow to use
the speafic defimton of - learming diffiulty.” That definition is. “time required to learn to perform the task
atisfactorily.™

2.0 PURPOSE OF DIFFICULTY RATINGS
2.1 Background

Suce 1938 the \ir Force Human Resources Laborators has been deseloping a bank of scientific data.
concermng the varions kinds of work performed in the Air Foree. Asa result, most \ir Foree Specialties (AFS<) can
now be desertbed by a hist of several hundreil specific tashs that are performed by personnel in that <pecialty.
These hsts are i tie forn of tash inventories, and they were derived from sarsveys of workers and supervisors,
Each listed task is one wlhich is actually performed by personnel in the AFS. as reported by the survey.

The task inventories mehude data about each tash. such as the frequency with which it is performed. how
many people perfornn it and ats relative difficulty. These data are used both in rescarch and for many practival
management decisions. Task inventories are used in designing training. in determining career ladders, and in
setting minimn scores on the Arined Services Vocational Aptitude Battery. a battery of tests required for entry

into <pecifie career fields.
2.2 Diffieulty Data

Inan earher survey NCO< i each AFS were ashed to provide tash diffienlty data. As a resultof their input. the
tash 1nventories now mclude a difficulty rating for each task in the list. Those ratings tell only how diffienlt cach
task is compared to other tashs in the same AFS. They do not tell how tashs in different AI'Ss compare with each
other. Fdr instance, using those ratings there is no way to compare the work of a medical technician with that of a
security policeman,

The procedure this Guide dese ribes will be nsed to develop difficulty ratings. bascd on a common rating ~cale,
for \ir Foree jobs with mechanical aptitude reguirements,

3.0 THE PANEL

3.1 General
“
£ The panel of wlieh yomarea mentber will rate selected tashs in each of ses eral AFSs. These tasks do not cover

all work performed i the AFS concerned. but they are a representative sample of the task inventory for each \FS.
The raungs the panel provides will be used. following a statistical method, to ey “luate learning difficulty for all
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tashs inthe inventory. Thus. the ratings your panel makes will set difficalty for all tasks in each ATS. tis dherefore
very important tnat the ratings you mate be performed with care, asing the exact definition and «riteria this
handbook deacribes. Fach rating you make, when averaged with other ratings. will detennine the difficulty rating
assigied o many other tasks Final ratings will be an importaut determiner of Liow jobs and people arc imanaged in

the Air Foree.
3.2 Panel Training

You will be required to study the procedure and to undertahe atdesst iwo traming exercises, Before the paned
assestbles, cadh pand wmember must read and understaid this part of this Gaide, and study the benchimark tashs of
Part [ in detal. When the panel assembles, there will be a practical exerdises The panel will be bricfed on
procedures and all questions will be answered. Panel iembers will thon be given seseral geuerally faniliar sk,
They will have timie 0 discuss those Wshs and o ash questions. Then they will rate the famihar tashs using the
benchmark scale. Panel members will compare their ratiags for cach task o determine how well the ratings are in
agreement. Panel members will be ashed o explain why they made each rating, They will discuss how they
wterpreted difficulty of the sk amd how they interpreted the benchmark scale i order to carify any
misunderstanding of the method or of the benchmark seale:

-

3.3 Materials

The mwatertals provided o you will wclude this Guide, tash list< and rating sheets, The Taskh Listsheets have
space for Laking notes, I will be useful. howeser, o have a pad of paper for any additional notes that gy be

required.

1.0 RATING PROCEDURE

®

L1 General

Eaclt task is rated by (1) understanding how the task 1s performed. (2) analyzing how difficalt itis to dearn.

(3) comparing 1t 10 tashs on the Beachmark Rating Scale and (D recording the difficulty lesel of the st
comparable tasks on the rating scale, '

1.2 Task Assessment

Ttusually will vot be clear, just from a tash statemenc what any gisen lash eatails, Thercfore, the panel will go
to a typical USAT workplace to study how cach task is performed and what must be lcarned o perform it ldeally,
we would like 10 observe the actual performance of cadli tash. This is rarely practcal and would require repeated
observations of cacli tash 1 be meaningful. Therefore, the principal method of study will be to intervicw workers,
The panel will visit workers in their actual workplace in order to exaiine the equipiient, wols, regulations, task
orders, and other conditions of the job.

The team should v rview at least two holders of the AI'S studied. During the interview panelists should take

notes. but they should not rate the tashs until Luter. Do not hurry. Be sure all wembers of the panel fully

. understand each task before proceeding o the neat oue, Tateeviews wust be beld v a group, with all workers and
panel members participating.

4.3 Task Assessment Criteria

Worhers should be interviewed o determine exactly what cach tash is. bow it is perforied. sud what =kills or
knowledge are required o perform it adequately. Study the following:

(1) Tash Defimuon. What is the task? Fir=t. dear up any confusion about what the task statemcntneans, We
generally hoow what a sk s when we hnow what .naterials the worker begins with and what the task cad-product
i like, What are the boundanies of the sk ? Find ont what is and is not indluded in tash perforimance. This is a
connmon area of confusion. If the sk is changing spark. plugs. must othcr components {air filter, compressor) be
removed first? Or is this a separate task? ‘
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(2) The number of steps in a tash Tashs that have many different steps are obvionsly more diffienlt tolearn

than those which have only a few steps. Tashs that contain many repetilions of the same step, however, may be
relatively easy lo learn.

(3) Tools and equipment atique W the tash. The learning time reguired for tools and equipment uniqueto a
task adds to learning difficulty.

(1) Regulations, manuals and standard vperating procedunses. How detailed is the documentation” The more
detatled 10 1s. the less has o he Loarned. Some tashs do not have o be learned. becanse they can be performed by
simply following writlen instruclions.

(3) Memorization. Dues the tash orany portion of the tash have to be memorized in order lo be pcrforlm-d ke
This adds to learning diffienlty.

(6) Standards of Performance: Tasks differ in what level of quality or realiability is required for
“satizfactory performance.” For example, packing a parachute requires a higher standard of product reliability
than does changing a fancet washer. In the latter case. if the fancet leaks, you can do it again.

() Tune Griticality: A lash that must be performed within a tme lhmitis more difficult 1o tearn than the
same lask with no limit for performance.

(8) For many career ficlds there are required basic shills or knowledge (ty ping. mathematics). In some cases
these are taught in the LSAF Technical School. These skills and hnowledges add to the learning difficulty of
individual tasks only to the extent that they are used in the performance of that wask.

- . . . ', cppe . . .
Frally. keep i mind during your assessment that you are judging “learning difficujty " —the time required
to learn to perform the job satisfactorily. IUincludes only the learning time nnigue to the task being rated

4.1 Rating the Tasks : .

After having studied the tash, eacl panel member should be confident that he nnderstands the task., ideally o
the pomt at which he ceuld perform it himself. He must know the starting point, the conditions of performance., the
tash steps. and the eriteria for a satisfactory tash prodnet. 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 cach panel member will be given time to mahe an assessment of diffienlty, in private. nsing the
Benchmark Rating Seale.
4.1 bolate Learung Tune. Panel members nmst carefully consider each tash and determine how difficultitis lo
learn. This means Urat they must recognize thie difference between how hard the task is to perform and how hard it
i 10 learn. Only learning time shonld be considered as part of tash difficnlty Do not include learning time
associated with the basic shills and knowledge persounel should have for entry into the Air Force.

.22 Task Ratings. Each task to be rated mnst now be compared with the tashs o the bene hmark scale. Then, for
cach tash o be rated. find a difficulty level on the benchmark scale which most closely corresponds to the
difficnlty level of the tash to be rated. Verify 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 those
below are less difficult 1o learn, Record your rating.

(1) Remember 10 consider each tash in terms of learning difficnlty —not how hard it is lo perform

(2) [ one of the tashs ata level appears not o be helpful. consider only the other task at that difficnlty level.

, ,
(3) 11 you dwagree with the rating of both tashs at any level, nse tashs above and below that level for

comparison.
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4.4.3 Reassess. Especially during your first few days using this procedure. yon will make jndgments that you will

want to reconsider later. This s becanse you are in the process of learning how to use the procedure, and becanse it-
tahes time 0 become familiar with the rating scale. Mostimportant of all. you will learn a great deal about how to
observe and analyze work.

Therefore, panel members are enc ouraged lo reassess their ratings periodically and are required to rerate
those lasks about which they form a new opinion.




PART 1I

DETAILED DESCRIPTIONS OF BENCHMAPRK SCALE TASKS®

M1 ‘
Level 1: POLICE GROUNDS FOR * ITTER (Construction Equipment Operator - AFSC 55151)

Task Performance: This lask is the rontine policing of grotnds aroued a heavy equipment compound or areund
troop quarlers. Ou direction of a supervisor, litter is piched np by ha ' and disposed of in cans or in a dumpster

SkullKnowledge Required. No skill or knowledge is required which must be learned in the service, The work i-
performed using basic skills. learned early in life by everyone.

M 9-1

Level 9: POSITION NON-POWERED GROUND EQUIPMENT AROUND ARCRAFT (Nirerew Egress Sysooms
Repairman - AFSC 42352) .
Equipment: Non-powered gronnd cqnfpmcnl includes work stands. hoists, a[illga. seat dollies. canopy stands or
dollies. and fire extinguishers. Most have wheel locks, Mo;l worh stands have hand rails which are installed a* the
time they are positioned. Some stands include hydraulic Lifts for raising and lowering the stand.

Task Performance. Positioning of this equipment is typically part of another tash. T.O. procedures normally <pell
out the location of this equipment. Safely is a big factor o avoid danger o personnel and damage to the aire rafl
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 hydraalic hand pumps.

Skull/Knowledge Regquired. The repairman must have koowledge of each of the types of cquipment used and of
how they are positioned around aircraft. Operation of the equipment is reasonably simple. The most important
factors arc the safely of personnel. and the prevention of damage to aireraft,

M 18-2
Level 18: INSTALL FUEL MANIFOLDS AND FUEL NOZZLES (Jet Engine Mechanic - AFSC 12052)

Equipment: Fuel manifolds and nozzles are used to distribute and inject fuel into jet engines (1) \n external
manifold consists of sections of flexible and solid wbing. which are connected to form a comples yoke around the
engme. [Lconduets fuel to 10 or 12 nozzles. which are serewed into the body of the engine and which inject the fuel
into the combustion chambers. (2) An internal manifold consists of a soft metal cirenlar tube. with 8 noszle
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 sensilive lo physieal damage. being either fragile or easily dented and
deformed. They are installed by bolts which must be either tab-locked or safely wired in posilion.

Task Performance: The task is performed with the engine removed and placed on a stand. (1) External mauifolds
are removed by disconnecting the nozzles and removing manifold bracket bolts. after which the cirenlar manifold
is erther (a) carefully slid off the end of the engine. or (b) removed by disconnecting the fittings between seetions
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 bend<in

)ye to the length of 1his section 1n the Procedural Guide. excerpts only are provided. Wher used in rating tasks, ear h benchmark scale
task will appear on a separale page and should not exceed one page in length.
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manifold lines. Anti-seize compounid is required on nozzle threads. (2) To remove internal manifolds, main engine

seclions must be remoted W gain access o the combustion chamber. Then a special jig is inserted lo preventstress
os deformation of the mamfold during nozzle removal. The 8 nozzles are removed and the manifold is removed
by removing 2 sets cach of mounting bracket bolts and support bracket bolts. After removal, the manifold is placed
in another speaial pig to relieve any stresses on the tabing. Installation is the reverse of this procedure. Each nozzle
is reinstalled by assembling 3 parts in the proper order, using the special jig.

In cither case, this tash must be performed by following the T.0. procedures to the letter. These procedures
are detailed, with illustrations.

Shdl/Knowledge Required. This task requires delicate shilll in order not o damage the manifolds. The task is
critical because improper installation of the nozzes can canse destruction of an engine. The learning required to
perform his task indlades learning the general engine structure. the ool and jig shills and the installation
procedure, all { these to a higher level of precision and assurance han would be required 1o install a less fragile
assembly. '

M 25-2
Level 25: TROUBLESHOOT INSTALLED ENGINES (Jet Engine Mechanic - AFSC 42652)

Equipment. Tlis sk is perfornied an jet engines installed on aircraft. Troubleshooting inclndes isolation of
fail ire within the engine or confirming that a failure is notin the engine but some related subsystem

Tush Performance. Troubleshooting typically begins with a pilnt wrile-up. Interpretativn of these write-ups is
often difficult. The isolation process depends upon the failure symptom observed. Oil leaks, which are the most
commmon problems require that all vil be deaned from the exterior of the engine, the engine and oil systems
eaercised, and examining for the source of vil leahs. Vibraticns are isolated by attaching vibration sensors at
different locations around the engine and then runaing the eugine o look for abnoninal vibration sources. Othier
probleas saclt as fuel leaks, throttle rigging, fael control. and electrical problems require coordination with other
subsystem speciallies to isolate the problem between the engine and related systems.

Shell/hnowlidge Requured. Learniug troubleshooting is accomplished by exposure and is not formalized, It

. 1

requires:
(@ A complete hnowledge of engine operation and ils interface with related aircraft subsystems,
() Alabty 0 ase and understand the readings of pressure gauges. vibration sensors, and heat gauges.
(¢) "That the mechanie be cochpit gualified to enable him to run up the engine.
(d)  An ability to read and interpret the appropriate Technieal Orders.

(¢) Coordination with the efforts of otlier subsystem specialists W isolate problems in the interaction of the
engine and related aireraft systems.
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