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Purpose - : . : o
A review cf the issues conqgrniﬁg the field of

occupational analysis is undertaken- in this paper in

By

_ order to indicate the comparative Atrengths and weak- !
y ¢ . _ : . \ R
nesses of the task inventory. Specifically, the sig-/

nificance of the task inventory (TIﬁ'&@ll be assessed

t

£X
-
-

for:

\

{ o \
. 1) reliability and validiay .\ o

\

2) job analysis and evaluation". \

. . A
- 3) occupatlenal restructurbng and carcRyr E
< ladder development - \

_
- \
—

° The organization of this-report folﬁows topfk
' \

® . B . [‘ o - ' ’
- 4) manpower planning™y ' - \\

headﬁfgg éery closely so that the reader may~qu1cklx
.o : C \
move to those areas of, particular interest. However,

;héLTﬂgsﬁtion'of the report is to provide.contéxt to

++ the fYeld of occupational analysi& while ihdidating how'
; ~ .

A\
\

.the TT1 fits within this'field. Thus, the hlﬁtory ani/” | (

evolution of ocuupat1onal analy51s is treated chronclio-

LA 1.glcally 1qﬂorder to better place the TI's significance. '

! ’ (
J Hlstorlcal Petqpectlve ( l \

.

\ ’ . /Exh1b1t i is t1tled thé Geneology of Work De51gn

- and is found in D301§; Design of Jobs (1972). Since °

the Industrial*Revolquon, three broad areas of work




design are traced. They are the engineering approach,
job content, and role content approaches. As generic

%, . 4

typeé, they\desqrdbe the philosophies that support the
various teohnfquds of occupational ana}ysis. "Interest-
ingly, these three'approqches all focgs on task defini-
. , ‘

tign and measurement. L ‘

| | (Exhibit 1, about here) ' . 2

| Most s&stems now used for describing men and work
reflect dive{gg-purposes for which they primarily were

developed. One éeneric,category reflected in Exhibit 1

T is englneerlng,methods, e.g. time.and motion study”and

_1ndustr1a1 productlon analyses pr1nc1pa11y devlsed to

’

‘1mprOVe eff1c1ency. Englneerlng-methods have brought

- to bear prec1se technlques for lay-out and measurement
of work stations and for the development of standards of
human performance. By -and large, englneerlng sys*ems
were'deéigned for detailed analysis of job segments or
fixed processes‘{n'é‘highly'replicatﬁve context. By
‘contrast' most oméoiné’manpower piannimg reqoires full

job coverage in changlng env1ronments with perlodlc up-

" dating over time.. Why? There is a chemlstry that occurs
in the interaction betweén'the worker.and}theujob_that~
contiﬂues to ih@luehcq;poth. Also, after work has been

described, ofie or more employegs.leave or are promoted
: A . / }
- At that time, tasks which make up the work position go

o % ®,

. ’/ ' 6 ’N.E . ¢
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through a redistribution process with the remaining

-

job incumbents. Both the vacant position and thosé
L)

still manned may be materially changed. Extensive

,ré—analysis; infﬁahuf?cturingaenvironmgnts, is rarely

possible witP engineering methodé._ While they have-
q a 1oﬁg his%o;y, engiheering ‘techniques are time con-
suming and costly. . |

A second broader and less precise category of

occupational analysis can be collectively defined as

Functional Job Analysis (FJA). This éyétem~éan suppggt

A}

’.either job content or'raie\conteﬁt schools reflected in
Exhibit 1. FJA systems have a‘commén mathédology; usually
vfequiring-gn observer called a position anal}st. Thé re-
sultant FJA work %escriﬁtion is designel to cover'the

full scope of the job, but at a level of relatively less

detail. The amount of detail lost in FJA depends on the
- k- . N

. X '
particular system used. The U. S..Department of Labor
Fa . .

uses the Dictionary gﬁ'Occupatiddél Titles (DOT), a

;highly aggregated gystem.‘ The Canadians use thé‘Caﬁadian

Classifiéafion Dictionary of Occupations (CCDO), a similar

‘system. *Other systems, such as E. J. McCormick's Position
Analysis Questionnaire (PAQ), may Pi/%ﬁite detailed, parti-

cularly respecting environment and éupplementary factors--
; o e _

“but still does not approach the perform%nce détail of engi-

neéring/efficiency techniqués.' ThgreXafe‘many exampléy.of i

_FJA. _Reghrdless,of the FJA variant employed, no two position

s 9 . . . | ) .

S .
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analysts classify the same job the same way. Also, as.
L —i

with the.engineering techniques, standardization or quanti-*®
ficat ion to permit comparisons at definitive levels of
man/position interactipn are- virtually impossible. The

. 3

ébm0§t hroadly based FJA system is the DOT in thec U. S.

b

1
4 .5

and the CCDO in.Canada. | ‘ S

A relatively new system has emerged over the past

BN

decade. It merits high confidence from 15 years of

.

U. S. and Canadian Armed Forces testing across a very

large range of skills distributed. This is the time-

/

ordered, task inventory, survey system. To begin with,

a task inventory is cons ructed. It lists all signifi-

cant tasks performed by workers in a given occﬁpational

area--the job famil’r ):areer ladder. A career field

1s a grouping of occupational specialities imvolving

basically similar knowledge and skills. A career field
ladder (or carcer ladder) 'is a vertical aﬁrangément of
occupational specidlities within a career field sub-.

division to indicate skill distinction and progression.’
’

The terms career field, job famiiy, and occupation

express the same generic concept.of cldsely'reléted

skills and task%. These tasks are cBmpﬁled f;om“every‘
avaiiable source of Qccupationél information. | Specific .
resource material may include previous position descrip-
tions, éxﬁert‘opinion, trade’mapualﬁ, training programs,
school curricqla, g%c.' The Stfuctqre of tgsk statements

, - 10 *

i - -
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is carefully worded to be readlly 1nte111g1ble to workers
at the operational level. This structuring of tdsk state-

ments permlts economi C, standar

(a9
o]
3
)
(e

sel'f-reponting by

a . . -

direct survey of all workers.or large sanples of workers.

7

These surveys further include simple but definitive mea-

sures of relative time'sgent perforped on eack task in.
comparisca to total time sbent on all other tasks.

Each worker and each position thus becomes identifiecd

o |

by a unique subset of work task behavidrsfwhich;are

weighted. by relative time'spent on'eachJ{;sy All occu-

‘

rences, and any combinations, of ‘l1ike tasks can readlxv
be identified across all workers and positions in- the-
_ same occupation.

. . \
Computer analysis based on the above cited proper-
ties can explicitly identify and systematically relate

thsﬁ level behaV1ora1 work quU1rements for all workerc
and all work within a given oqupathn. The analyses ﬂ,'
lead to comprehensive assessments covering selection,
training, assignment, upgrading, evaluatiopn trahéfers,
and jobasfrugturing‘and certification. Such quantifiable

e : -
“ data can be collected, §tored, manipulated, analyzed,

and reported by’autaméted systems. Thesée capabilities--
lacking in preyious systems of occﬁpational,analysis-;

~ make posslble a new order of magnltude of manpower
analysis planning and management. The standard software

re

- is currently avallable to anyone and 1s designated Com-

11\‘\-"_>. ‘ (

e ) Lo
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prehensive gccuéational tha»énal}sis Programs (CODAP).
Structuring of data and of Ebmputgtional logic in

CODAP will be sﬁhematitaliy illustrated later. Repre-
Sentative~sur€éys are attached. Aiso,}representative
analyses are enciosed. Actual field data‘collection
would ing}ude individual sociai security numbers perf/
mitting correlation with all background data in regular

personnel files. Individual attitudiral data and other

special responsés can he included to meet specific re-

- .

. search requirements, e.g., job satisfactions and per-
ceived utilization of ability. .
State-of-the-Art Methods . y

’

Given the historical background of job analysis,

what is the current state of the art of occupational

N \

analysis? o
-

(Exhibit 2, about here)

* A recent survey by Jones § DeCoths is excerpted
in Exhibit 2 - Survey of Job Analysis. The size of
their“sample was 1,805. 50% résponded. Their responses

~

‘are broken down in Exhibit 2. The most common method

of job analysis breaks into the areas intecrviewing -
® - . N < . '

either panels of supervisors or workers. Sometimes

. ‘ - . ) f

observation and documentary information are used.

«

Roughly 21% of the sampleputiliied checklists of tasks
] : ' , : . .
y and duties. To the casual reader, there are many kinds

12 -




E}hibit'Z Lo
. METHODS RESPONDENTS USE TO ) y
. PERFORM JOB ANALYSTS ) o
" Prog rams for .
R Sala Ly-~Rated
) .qi _ Check Lists of .Tasks and B
g . Duties 19% 23%
. Check ‘Lists of Worker . - ) “‘
o Behavior ooy 2 2
, Critical Iacidents 3 . 27 A |
Daily\Diary by. : o L » - :
o Employee . ' 3 L 4
'!j Employee Written . L - S _ 0
oo Narrative o A ‘ 22 - -
- ) - . -y ¢
. interviews . 85, 84 .~ . R
‘ p Of Groups 11 9 . .
* _ Of Supervisors 79 78 -
.0f Workers . 69 61 . }
© Job Training Standards - I L B : ’
Review \ o 2 - 3 - , ‘
Key Question Interview 26 ‘ 20 v
’ Observations - 57 72 ‘
) b tion-fntervi B VA 3 ‘
' servation-Interview o 9h p N
« 01d Job Descriptions .59 .58 .
Questionnaires , 43 . 30
s N .
, Recall from. Analyst s - b~ -
"Experience - 18 .17 ) v
v ‘ - .
Supervisor—Written O . : ]
Narrative - 547 c 42 }
Technical or- Supervisory «
Conference , _ 20 - 17 . )
b ot 4 et 4 Time...and,.._Motion Stud ies POV ST ‘4 e rmesm o .....Tt..r....}Bt..m.._‘,..,....._,..i..;n,..,.._,A.w.'m—.,.-..»W\..i..‘..;...__:...‘.\/n‘
"Work'Participation by ‘ 3
- Analyst NG 8 - 7.
. Other \\\>\1 | 1
Source: Jones & Decoths, "Job Analysis National Survey .
*  Findings," Personnel Journal: 49 (10),\805—809 1969
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of me%hodgnaf\jeb analysis Also rit is apparent-that

many systems ‘of occupatlonal ‘analysis- prevall often
A

in combination with each other It is 1nformatiVe tow
- rev1ewaones & DeCoths'."Conclusions":

Three important conclusions ™ay be Jrawn
from information provided by this su. .- First,
there is widespread dissatisTaction witlh present
job analysis programs, particularly w. i respect
“to currency of “job information and versatility

e for diverse purposes.- The reasons for this dis-
A satlsfactlon may be. attrlbufzd to lack of stan-
. dardized; ‘quantifiable techniques for gatherlng,

recordlng, and presenting job dnformation, and
. limited use of EDP. Second, most.job analysis

: " programs are characterized by relatively little
emphasis on human relatlpno type job variables.
‘Third, due to the rapidly growing work force,
~the current empha51s on upgrading the unemployed.
and. underemployed and the impact of techhological
change ‘on the nature of work, the traditional
techniques of job analysis may no longer bg¢ ade-
quate to meet the needs of the economy.

o These,gothusioﬁs suggest the need for a
=3 ) two-pronged.yesearch effort in job analysis.
. One -aspect-of the research should. attempt to
_develop .a comprehensive model for improving job
~analysis procedurés. The objegtive of this re- .
" search should center around quantifying job in-
formation, increasing its valldlty, e11m1nat1ng
its subJectlveness and reduc1ng the costs of 1its
collection, In addition to standardizing job
' | Job‘ana1y51s methods, the successful implementa-
' tion of such a model W111 greatly facilitate up-
datlng of job'imformation. The other aspect of
"~ the research should examine ways to help job .
-ana1y51s practitioners define.and measure psycho-
logical and-sociological job related variables.
» Increased availability ?nd validity of hufman re-
S lations. type.job_data will enable manpower.mana:..
gers .and planners to more effectively deal with
the human- aspects of tkchnologlcal change

/// 3 .
' 14




‘The etate-of—the-art methods,’as this survey shows,
freflect dissatisfaction with methods cf the past. Up
to date,, accurate job 1nformat10n is needed by these
organizations. Currently, they do not get thlS.
Standard1zable, quant1f1able techn1ques which adapt to
"the computer are- needed xrently,_they are not in
use. Higher standard >f . Dlllty and va11d1ty are -
required and a cachfor 1.search is 1ssued Fortunately,
“this review only p01nts out that d1ffu51on of technology
is slow because most.of~the problems raised have been
: ;olved...A comparative evaiuatiop of the new state-of—

“the-art argues this case.

E -

Comparative Analysis
L —

‘In order to analytically place into perspective
. . - N »

 these various methods of occupational analysis, Exhibit 3

>4

e was'created.
(Exhibit 3, about here) -- -
a

Exh1b1t 3 cross tabulates common attr1butes of

*occupatlonal analy51s system> w1th three of the ‘most

.. common generic systems. That is, Exh1b1t 2 may reflect

many diverse methods of occupatlonal ana1y51s but they

&

U - s of S o s o - antiz.e.dm.into...,....th;r.e.el_,.g.r.oj..rs..lc‘a.t.Qg._o‘.r..i.e,s.,.Tmc,Q,;ﬁ.,.th.e.sue_n.
three categories,-two are now hybrids as computer, assisted

]

. . systems. . _ - ' _ . \ .
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' ' , Exhibit 3 : r o
I COMPARATIVE ATTRIBUTES CF OCCUPATIONAL Akt systexs
: Manual Systems / Computer Assistéd‘Systema
tiribute of \ ‘[Engineering Functional . Check List V' [JAV - DECAL cobaP  ~ .
System Job Analysis Job Analysis  Job Analysis FJA Task Based, Time O
. 4 , ,
Measur cment: : - . : e .
Specificity VG, F-6 F-Ve P ver
§ accuracy : _ . L
Generalizability P : . P F-VG S | S VG .
. . : . R | . ' .
N / . .
Relative Cost . Very costly . Costly Economigal Relatively Econom{cal
>‘ ‘ , .’ _ : Ecanomical '
. . ) ,{ N
/ Relative Speed 1y slow & © Slow & Slow & high Slow to Fust Past & high
' b cor very limited linited , capacity &, capacity
| A . ' high capacit}y -
¢ Exhaustiveness P F b - Ve 3 .G
} \
Utilization of ’ ' :
L Product 4 ' \
. l - A Y
. Qualification’ . - G P 4 ' P ‘ JEX
standards ' (lintted) | : : ) /
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A general discussion of the attributes of any occu-

pational analysis system is in order,

Measurement: Lnformatlon or data collected must

be in form that is understagdable ﬂ% others. It should - \

>

be spec1f1c, dlscrete, and a curate.

Generallzabllity: since data collection is expen-

51ve, we would like to get the maximum mileage out of

our-efforts. Therefore, accuracy ofﬂmeasurement com-

\\blnes w1th the amount- of information collected: to give

' {
us a basis for generallzatlon' naturaliy, we would wish
\to be confident about our generallzatlons,' _ . ‘ /

\\ Relative Cost: any occupatlonal analysis system

costs time and mohey What are the goals? How many o
dollars gre needed}%ﬁ achieve this, objecurve? ‘Sbme

N systcms are extremely costly because so much h1gh
: £ 4 - . o
salary is tled to these systems, e.gv,.the englneerlng f
- ‘°approaCh Cost can never be'overlooked At t1mes, it, -

©

is the ofne dec1d1ng factor when totallng up the strengths

r

and weaknesses of the other attr1butes
\ - ! .
- Relatlve'Speed and Capac{f;: many‘occupational', . 0"
‘ \ . ) ' L . _ ' . . - '
aﬁalysis systems are slow to produce meaningful data.

In fact, the fayman‘often confuses the method of collec- -

RN

B

: tIAg ol dEtE Wi tH Tt He type of” ana1y51s because The me -

i . _
“thod is V151b1y slow, e.g., observat10n,,1n;erv1ew," : .

e

;cimcgdaily diary, Crfticallincidents,‘etc.' So much time is R

L"-"

:f;\ taken in collect1ng data that this time 1s only exceeded

) ;' .' ’ 18 | . X\ e

>
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-

~&ana1y51s system Thls Judgment hs aggregated at the

. =13-
(1 . Y,

by the time necessary to analyze it. Thus, relative -

£ speed .is slow with most manual. information systems. - ﬁ;
e . / e . - » . ‘
This slow relativeispeed interacts, with capacity:.

because the slower the speed with wh1ch job 1nfor-
) matlon can be, collected and analyzed, the lesser the

capaC1ty ofxthe system to store up to "date, comprehen- .
sive-job analyses. : - N

Exhaustiveness: the completeness of occu ational
ipleter L p .

measurement is always in question - especially im large .~

v s e

manpower appllcatlons For example, cert1f1cat10n ot R

a- given trade across reglons.of the ‘country rqqu1resi\

an occupatlonal ana1y51s wh1ch is suff1c1ently‘compre-
{

hen51ve across all reglons Not only ‘that, 1t shopId

- be comprehen51ve enough TOo descrlbe cyc11cal or seasonal
-Varlatlons 1n'occupatlona1 content. Therefore, a good
méasprement/of occupational content is oh&y as good-as -

it is exhaustive.. And clearly, thisfincqnﬁses generali-

zability while increasing costs! Some optimal combina- - %

/

tion of these attributes reflected in Exhibit 3 is

cLearly'preferred;- ! .

Ut1112at10n of Product:  each’ p0551ble product of

occupatlonal analysis 1s assess%d aga1nst the type of

-

L ST KA R N LA S DT A s oY I < v R A e v P T LU LU PL e

. : S

The attr1butes of Exhlblt 3 are explalned above

- bottom of the table;j ’ L ' R_ ,

) ‘
and a discussion follows in the next’s ction based on
the comraratlve evaluatlon of each gen r&c occupatlonal

analy515'system w1th each of these attr butes. 19
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though based on work sampling.’ Cost 15 ventally !

<3 (

B
3

;

DAY

“Engjneering;épproach

e

, : . . . .
The aggregite assessment of ‘the engineering.approach

- to occuﬁat%onallanalysis indicates average utility.

Spec1flcally“\mzasu;emeht can be veri‘good. Generali-
zablllty is clearly poor ag job samples are always smalgf)

‘since indus%rial'eng1neer1ng is a costly .staff functlon

iy

~i

Relatlve speed of the engineeflng approach is slow. It

is a one-on-one observatlonal technlque The capac1ty

of the Eechnﬂque is 11m1ted Jecause of the requ1rement

5
\

for observatlon.

Exhaustlyeness is poor because the"

“in an industrial environment. There '‘are other considera-

. tegchnique is limited to ?ﬁealized work factors ‘- ueually

) CN

-

" ‘tions that make the engineering approach less useful for A

A

' e i L - i
quallflcatlon'sfandards, manpower-plannlng, and perfor—§

S
mancefevaluatlon

1ng appllcatlons are well hanaled by this method

¢
Per Gllpatrlck (1973),K1ndustr1al engineefs, in.

analys&s. They

sy

e

A A

However, joo englneerlng and some traln-.

3 Q

evaluate the workers’ relataonshlps to

maChines and work flows. By deflnltlon, ‘the unit of|

work 1is t1ed to existing technology "These approaches

emun

Lwn 4 s

do not require rel*able task defhn1tlons Loncerning

;hls Iack of scientific rlgor,- . o ' . S

20 .
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1 . . N .

.heuristic descrlgilons may asplre to the -
rigorou/,characterls ics of scientific de- ,
scrlptlon Ybut)..,may be satisfied with much -

4 less.... .Task analysis at present is a heu-
ris}ic déscription of activities at the func- :
tional Jinterface- of the "human operator and t- (
objects and envirorments with high he inter- )

( acts. As=such, its vuiue is propertiomal to

T

its utility and economy in the dehign, evalua- /

tion, and operation-of systems. .
(Mllle , 1966; p. 188)

~

Miller's definition of a task is: . k\ oo®
\ A group of unitary human operatrons haVlngﬁa('

Y common purpose, directed® towards the same speci- )

” fig output(s), ‘and ‘usually occurring =zt about '

‘the same time or in. close séhuence

- - . (Op c1% p. 13) f i

5

' The use of;thé term Voperafﬁf" bx engineers, - ;3 o A
. ' . , _ - ’ i

rather than "performer" inthe defini&ion presented

. SO

below- refle&@s.thls lack ! 3

PN

»”

“ r“
; 1.. The task contains am explicit./fgoal - -which | N
C e identifies for the operator/the state or .
;? _ condition to be achleved as\a result‘jjb// I

task pelformance.

&3

. N _
(‘ ¢ 2. The task contalns 1nput =t1mu11 epresen- .o
v ' ting sourcels ‘of informgtisn external to - :
) the operator but to wi{ich he must attend
“if the | oal is’ to be .achieved. o .
3. The taskcontains a $et of procedures ¥, 7,
L “which specify partlcular responses to be J//
2 'made to the input. st1mu11 durlﬂg task“per-
formance. - (Op. C1t 44) - ‘ .

3 -
Lo . -

co Bé- aps, tHb most sophlstlcatéd,englneerlng defi-

ol
\

S NM._nL/ 1 o1t ma)c- bemthat,_o.f .,VGIdJ.EI.. (1_9,60).."_‘ Jinwe;vwr it

- "\‘.
&

Fr N

N

/hlso shows the, 1nheregx problems,.Verd1er deflnes a .©

task as:. ' ‘ v :

-~
{

[ . . . . -
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@
S
A limited and or’ ‘rouping of .indi. ‘ual
@G s e O
human activiti - cd mefhodlcallz;‘
. things or equipi.. f. r *he purpose 0! . taf- -

fying some problem ©: n. ..

"To clarify the definition; human activities in-
tasks, are generally, but not always, limited to .
those performed by one individual within a con- - -
~venient period of time, usually less than one ¢
.day. These activities are orderly, in that
‘they are grouped in a homogenous manner with an
observable start and completion stop. The: task
is comprised of elements; these are simple, dis-
‘crete responses which are carried.out in a' cumu-
S lative and progressive sequencé. Task:activities, -
) ' . “or élements, are-usually applied to, or concern, co
spécific things or -equipment. The - thlngs that
task dctivities are applied to should be menticned
#n" the descriptionof the task; as éxample: cali-
brate a voltage meter, adjust a carburetor, ship °*
a container, counterbore a support bratket etc. 2

’ j}q . The purpose and activity of the task should also" .

be inferred as a verb in the. task description;’

this clarifies the probTem or need for which the - :
task is performed. In the case of the short tasks -

we "have iust mentioned, these yverbs are: calibrate, .
adjust, ship, and.counterbore, respectively.. (p. 37)..

In relating the task to its component elements, Verdier '

expands on the definition; the ongentation to;blue'colrar:,

,work is qu1te apparent

i L

.o  a. “The e1ement whould be the most simple forﬁ
- - oftdiscrete activity:within the task, a
. single stlmulﬁﬁ Tesponse, act, 1f p0551b1e \{ .

* .b.e ' An element should contain the smallest ob-
noel L ‘ servable, continuous, 1ntegrated actjvity
within the confines of one central 1dea, T

. oo as example "Remove ¢ontainer cover, - .
. | } . / N ,,
I Elements'are refTe’flVe‘Of“the“Bnaylegfz"
L . soherent action relatlonsh;p between the
o liTman ‘and the eqU1pment 4 - - B}
A d. - The~eiement should have an”obsetvable start

and .2 completlon sth

TS
W

.
) il
o - 92 ‘
.o " N - - . _ -

v " 2w < (\ . » \-.. | . . 7 . -
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_ e. The central .idea of what ig to be done with-
in. the task element should not only be clear, C
but should be defined on the worksheet as <
. concisely as possible by some'commonly undeér-." R
stood verb. As example; '"Remove the cover," :
”Reaa the gaugé," "Insert the gasket."

. £, If a single elemenu accomplishes a task the S
element may thén be the task.

g. Eléments are best presented on the task andly-
sis worksheet in a logical, numbered sequence, >
in.exactly the same order that these are . ’ :
carried out in ‘the best performance of the | g

task. . ‘ .

h. There should be a minimum of overlapping of

- . the same elements w1thlg th total-task break-
down.’ : . . 7

i. Elements are best worded in the present tense,
second person, and should start with an actlon '

: ' verb- tEere may be exceptlons, however. . ‘
j." Each elefent should conta1n some actual, obser-

Vable activity; something the performer does .

. Examples thinking about what to do is not aQ\Qbser~
vable dct1v1ty ) Looklng, 1nspect1ng, or perce1v1ng,
by itself is not an observable activity. Observing .
meter reading 275, lbs. is an ‘observable actiyity. .
Waiting by itself is not an. ob'servable activity;
' however, waiting until the gauge reads 275 1lbs. |
is an observable activity, as it contains a start * .
and’completlon stop (p 41) a : y

‘. This excerpt glves a flavor of the engineering

- vl

o f ' approach and 1ts concern W1th task as a un1t of measure-
- ment in Job~ana1ys;s. In practlce however, the englneer—:
B : v e . . . / . ’
© ) ing approach'is used-prlmarily to derive work factors

N

. \ :
W”“"?T“”Ha staﬁdard ‘costs- iﬁ‘manufacturlng Thus the aggre-

LY

gate assessment of the englneerlng approach is that it has;ave-

rageumilllty. ThlS is based on ﬁhe iack of utllltywand . -

extensZon of this method to other products of ocqppatlonal i
« . ’ ‘ o . LT . Ll

~ .
- - r

salysis. .. g o]
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Functional Job Analysis

Functional job-analysis (FJA) is the major, generic

form of occupational analysis. Geneially.deflned; FJA

-~

C , n. . .
describes what gets done and what the' job incumbent does.

How these two processes are the be logically captured

depends upon thelpafticularlsystem of FJA employed.

1

Thus, what gets done refers to technology that can be

categorized into/work fields. What the worker does refer.

to~the worker!s physicél/mental act1v1t1es that can be

_ . . %, Cu
categorized into worker functions.
. As Exhibit 3 indicates, -however, its measurement

.gopertles are fair ‘to good -Sdepending on its applica-
‘tion. This is due to FJA reqU1r1ng training in some
system of classification and semantics. That:ls, if
" Fine's FJA (the DOT and CCDO system) is employed his'
.def1n1t1ons of keywordé are eSSEDtlal. Also, like all
taxonomies the cla551f1catlon systems that support
FJA's smooth over rca -dlfferences w1th1n and:across

occupations. Thus,, measyrement suffers, .
. I
‘Generalizability is/poof because of the~meaSureJ
- %

ment propertles oﬂ\EJA The true varlﬁtlon in occupa—

1
etlonaI content is always dlfflcult to capture,. but

A
a0

;supe?lmpcclng categorles on thlS variation 13 1llo§i-g‘-
4

.cal. because the Qﬁtegorles equallze th1 vartztlon.

el v
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- [ . . : > : . ‘ ‘.. - o
. stale occupational data. Conversely, if FJA is°main-

~-19- S g
\ -

Users of the DOT have been aware of this deficit for
sometime. " . L : -

Relative cost ofl?JA is high - if the system is to

be maintained. Sometimes the cost: is_low because FJA
T ¢

;15 artempted in cycles. That is, a job’ famlly 1s de~

scribed and years pass before thls efTort is mounted

Y

again. Here, of courseC\%ow cost .is associated with.
. . Y . ) -
tained'.the'coét is" high .since, full t&me'occubatidnal
T4 ~ )

analysts are requ1red .to apply FJA technlques.'

Relatlve speed and chpac1tyr-the technlques are

faster, in some cases, than eng1neer1ng technlques, but
- _ - .
st111 rely heavily on observatlon and qnterv1ew (see
] ) \

Exhlblt 2, as a remlnder of’ the varlous-methoas.of
data collectlon employeé) The capac1ty, of COLrse,

b A T
'qe 11nked to the method of c1a551f16at10n found in >,

\

the DOT. Over 30,000 gobs are 1lsted!- U§ers must be

trained in thé logic of/the classification system and

be wary o0f constantly phaﬁginé joblgesgriptions whichﬂq

. . / . A3 \
cannot be founi in /the DOT. , :
YR . . )

~

Se

ro

| ,l A useful exercise to test'thls assertion: rs to,
look up carpenter (constructlon) 860.381 on page 101 of
DOT (1965 3rd ed.) All general carpenters may Be able
to perform the tasks listed, but none do all of them in
their-“jobs. The mix of tasks, thelr frequency, skill.. .

- level,, etc. do not exist in ‘DOT descrlptlons * which are
.overly general. ‘ 25 o e . T
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- \ S
As to exhaustiveness, some FJA methods are exhaust1ve ' -

(e.g., the Position Analysis Questionnaire of E. McCormick). -

-The PAQ has six d1mens1ons for descr1b1ng work and is unique ‘
'among the FJA systems. Usually, however, FJA systems employ

some var1at1on of F1ne S three d1mens1ons which are illus-
/s

trated in Exhibit 4. .. T -

L (bxh1b1t 4 iﬁout here)
—_— '
Th1s scheme of data, people, and th1ngs is well known

_DOT. These three dimensions are scaled into f%nct1onal

.

_Hlevels and have preC1se def1n1t1ons ‘for each functional

?

level. For example, stat1st1cal clerk 1nteracts with, data
but the. funct1onal level may only be compar1ng and check-
ing. zb1s carr1es a medium code level as dep1cted in

Exhibit 4. Conversely, a professional statistician may . ' .

'

1nteract Wlth data b/ synche5121ng data arrangements

- — ‘ [

Therefore, th1s funct1onal level carr1es the highest code

level in this scheme. The same occupat1on is cla551f1ed by

ts funct1onal level on the other two d1mens1ons. In fact
\
'the six digit code for the two occupat1ons are 216 388 (clerk)

and OZQ 188 (stat1st1c1an) Lhe d1fference in funct1onal
-_.leVel of interaction is. des1gnated by the fourth d1g1ts in
each code (3 and 1, respect1vely) Thesewlevels requ1re care-

ful def1n1tron The training of the occupat1onal analyst

-

'-must be uniform to guarantee that they are appl1ed con51stently b

LY

'For example, her%vazh the def1n1t1ons wh1ch—support Just

.’ ene dimension of the.data,,people,,thmngs/schemq:' .- 26 \
. A — T

Y 4 “ N 1o
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.. S Exhibit 4, : '
- - Scales for Controlling the Language . - . F

e ‘ - of Task Statements .

Summary Chkart- of Worleer Funcsion Scales ..

,

THINGS PR DAYA

R

PEOPLE f

t
Syrthesising
Coordinating

]
Aaalnxlnc .
Comni'llw

h*anzmn
Satting uL
.u,d.n-q
Owl"nq—Cemlﬂu
-QMmmm

Drivi

H = -
B ‘i o E / . - ’
TR ;e c
. Learning, 1 - 2 -
R , ’ r ‘obme\b/f ' . -
I e " DESCRIPTION .. = 7 + “LEVEL# ., DESCRIPTION - ./ . .=
' COMPARING ‘ ) INNOVATING LIV X ,
1% Selects, sorts,’ or.arrangei_data, peoplg. £ gan ‘Modifies, alters, and/or adapts : '
T or things, judging whether their readil¥A 4 existing designs, proceiures. £
* observable-functional. structural, or : .or methods to meet unique speci-
comggsitional characteristics are similar fications, unusual”conditions,’
» - to or different from prescribed standards. specific standards-of effegtive-
. ) . ness within the overall framework
COPYING , ; “ of operating theories, principlesh
, . 2 ‘Transcribes, enters, and/or posts data, and/or organizational con*exts ;
? . following a schema, or. plan to assemble. : . . (O
or make thid%s and using a variety of s . COORDINATLNG . "
N work aids. , -t4 5B Decides ‘time, place, and sequence
< . - . N .. of opera:;ggs.oé—e‘gfocess. sys-
- COMPUTING . U - tem, or efganization; and/or the

=

Cf

O

ERIC

Aruitoxt provided by Eic:

Performs arithmetdc operations and makes
reports and/or carries out a prescribed
action in relation to them.g . .

- . . . .

COMPILING - .
Gathers, collates, or classifies informa-
tion ‘about data, people; or things, follow-
ing a schema or system but using discre-
tion’ in application . -

e .
ANALYZING . !
Examines and evaluafes- data (about things._
‘dats, or people) with reference to the

™~ criteria,-standards, and/or, _requirements

of a particular discipline, art, technique,
or craft to determine interaction effects -
(consequences) and to tonsider alternatives.

SOURCE: Fine, S. and Wiley, W..

need for revision ‘of goals, poli-
cies (boundary conditions), or
procedures on the basis of ana-

‘lysis of data and of performance
_ review of pertiment objectives

and requirements. Includes.over-
seeidg and/or execuring decisions
AQd/o reporting on events. *

&

SYNTHESIZING » .
Takes off *in new directions on the
basis of personal iniuitiona. feel~
ings, and ideas (with or without
regard for tradition, experience,

and existing parameters) te conceive
. new approaches to or gtateﬂents*of
problems and the development of sys-

red, opetational or aesthetic "Te-
solutions' or "solutions" of them,
typically outeide of existing theo~

Tetical, stylistic, or nrganizational

context. .

"An .Introduction to Functional

Job Analysis," The W.E. Upjohn Institute for . Employment. S .

Research . No. 4, l97l. - A
: . . . . -
’ « . 4 )
v . “
2T
) S R .
- ) o~
. ' ¢ - . ~
, - ot N N
. : . . asW\\\
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‘Thése definitions appear clear, but in practice

- P

there is much variance in their application.
- /___/
. : Therefore,\yien we sum up the attrlbutes of the

14 ) . . .
FJA system per Ex ibit 3, we evaluate FJA as having
. limited utility. It is probably best aé a manpoWer <
f i N .

ldbor exthange‘sygtéﬁ..‘There appear to be better me-
‘tﬂdds available currently, however, and FJA offers
. . i .

A litile help féerther/prfducts of occupétibnal analy-n
LT si§ - especlaliy JOb pricing or evaluatlon. o

Nevertheless, as this paper has malntalned the

¢ .
‘task is-a common 6;1t of mea5urement "spanning a1l of

-

the gengrlc systems reflected in Exhibit 3. For that

R i reason, it is heLpful to rev1ew how S}dnéY~F1ne (Fine

S
—_—— X
- N L, =

et Q974) views task - ', -

Conceptuallzatlon and Deflnltlon of Tasks
- 7 In, FJA.a basic. dlStlDCthn is made between,
what workers do and what gets-done - between be-
hayvior and end results. This dls}énctloﬂ i§ car-
ried into the methods of analysis’ (data gatherlng)t
and "the formulation of the Task Statements. The
“distinction Ras been’ essential since, historically,
_most job.déécripxgons dwelt primarily:'on”what got .
done.” Another key concept or assumaﬁlon of FJA
‘ is. that Task Statements, while certain ly not the
. ' : reality of work activity, are as’ close to ,that
. : reallty as you can ;get to carry out personnel
v e operations. Task Statements are verbal formula-
P tions of activities that make ‘it possible to des-
- , cribe what workers do and whgg gets done so that
P

~

»

LT ¢ recruitment,. election_;?ssi ment training, =
S  performance evaluatjop,/and yment can be effi-.

: - sclently and equitably carried- out Therefore,

‘ L, the focus of our: attention mist be on the formu-

. “"lation - the words and the’ ‘organization of words

in the Task Stafement used to exffress the task.

The formulation mus$4st1??éate reality; that is,

. '
a o+ .

¢ Ce 7 . . . : PN

/ - . . . e -
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context. The definition is as follows:

,

those performing the task must.agree that,
insofar as the task can.be communicated,

the Task Statement does so-~ Furthermore,
since a task is part of a contextj;-namely, ¢
a work situation, it is essential that the
language of one Task Statement be compati--
ble with that of other Task Statements in
that aontext and that together "they can
describe the ‘technology of.a work situation.
For practical purposes, then, «the .Task- :
Statement is the task. '

~In FJA a task is defingd in.terms.of"a
controlled language, a controlled method
of formulation; and in relation “to a systems

- e . .
A task is an action or action seduence
grouped through time designed to con-

"“tribute a specified end result ‘to the .
accomplishment of an objective and for e
which functional lévels 'and orientation
can be reliably assigned. The task
action or action sequence ,may be pri-
marily physical, such as operating an
electric- typewriter; or primarily
mental, such as -analyzing data; and/
or primarily interpersonal, such as
“consulting with another person.
CFine '§ Wiley; 1971:10) - °©

.

/

Tasks conceived and formulated according

to this definition have permanence that jobs -

. =
and assignments of everyday parlance do not

have. Although mutable, tasks can and will
become building blocks in'personnel practice
and manpower planning. Hence, it 1is important
to formulate and edit Task Statements carefully.

A task formulated according to "FJA methodo-
logy becomes the most fundamental unit of a
work-doing system. From it, it is possible to

‘make reliable and valid infernences about the

worker, the work orggpization, and the work.

The Worker'. The worker's functional level and

orientation aré indicative of his experience,
education, and capability t& perform the task.

The Work OTganiiation. The me,thodology\§rovide'dq

for, and the output of the Worker Acti®Ons)must

,contribute to.the Objectives ﬁf-the organization. .
Tee >

&

& ‘. »

o)
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- f The Werk.~ The action,.abject—ef the a tion, equip-
ment provided, and output are indicatiwe of the .
Performance - Standards and Tralnlng Con*ent (both

Fun&Zical and Spec1f1c) s well ‘as tiz Yosic
skil s in reasoniny, mz tt and l-nguage :e_\_req.
'Tﬁe =.> 2f Dr. F_nv‘sK rds is clear .~d precises,
but, z:za: ngllcatlon depe . )nhtriined pe —sonmelists
_underS";x.tng and apply*ng thss logie io a éf larrd, uni-

.

form way gj“\ \
, "An e:=.e-5ion of is di:cussion on FJA 18 10 TEeview

R

] how:the U.S Department of .xbor (197 3) view: _his same
I
unit of mea: irement (the ta sk) within’the FJA fram ework

t

U.S. Department oerabor + S -

(Tasks are the) distinct major activities that
¢ : constitute logical and necessary steps in the i
c . tperformance of a JOb (BIPP 152-35: p.11)

i - [
td \

(A task or duty" 15) m%de ‘up 'of one or more ele-
‘ments.... It 1s\tg5;york unit. that deals with'
. the methods, proce res, and technlques (the -
. "what," "how,'",. and "why") by which parts of a
" job are carrled out. A task or duty is created
~ whenever- human effort, in terms of one or more
" element%, must be exerted for a specific purpose.
The - effort may be physical, as pulling and lift-
ing, or mental, as planning| \and explaining. The
effort may be exerted to change a material. The
- . material may be tangible, as boards and nails, or
‘ intangible, as numbers and words. Each. task or
'duty has certain dlStlﬂgUlShlng characterlstlcs
(a) It is recognlzed usually, as-being one
of the worker s principle respon51b111t1es

(b) It occuples a significant portion of the
worker s work t1me.
P /
(c) It involves work operatlons which ut1112e
. closeTy related SklllS, knowledges, and
. S abilities. )

30
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(d) It . eivEcrmed for #0Me purpos- ¢ V- some

meThod.., iccrreding to some standz. " wvith
Te: . o sueed, accurac y, qual:i- . -OT
, & quett j./ T s standard may be p“"flded
. by hee weakir himself through tri: and
errc- +-zs- .result of.,experience it
may ‘b am : ~éd to the worker by is super-
: visor i <-= ‘orm of oral, writter, or gra-
~ . phic ir-t=uftlon; or it may exist 1in the
& form ~ d: -« tives, puﬁj;shedxoperetlng pro-
T - cedur=z. milar media.
: (An element ‘5., ~r=: smallest stép into +hich it is
practicabl yasyrtiivide an§ work acti ity without - v.
- analyzing +;.cce motions, movements, and mental’
- processes . 51md. It is a work unit that déscribes
in detail =¢ » u ~hads, procedures, and techniques
., . involved i: 1 pg--iton of a job. (p. 6) '
: —

L4 \ .
However, tr - i estment decision tends to Tationalize

;tself to the pc at =That newer (perhaps more parsimbhieus
d efficient) s lens are evailable"

Summibg up T.:c comparative attributes of FJA, 1its
primary perpose Wi roxr man/job mafé%ing and it does
that adeduafely. ”vergll,-howeyer, it is iudge&;ﬁo -
have limited uti_i~7y “ur the sther uscs of occupational

analysis'even thowz- t-is probably the_prevailing method.

Checklist Approach

As the Jones ¢ DEuOthS survey shows (Exhibit 2),
the checkllst was employed ;; some 20% of the organlzatlons
surveyed. vPer-Beach (1975), the checkllst method is of
valge,in-large crgamizations wherein ;grge numbefs of
people are assigmed to similar jobssl Some staff group,
or paﬂe; of exp+~rs must‘prepare‘tge checklist fer eech’
of the various .ob familjes in a given organization. ..

81
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The-usual m=thcds of preparatiqn are employed =2tservars

a

tion, int=rview, previOJé documentation, -etc... = :ter

the checklist is constructed, it is administer=2 t >’

the job holders. They merelx check off whethe- they |

rerform tae task.  They may be asked to indica’. eir

profi:iemcy, training, and experience also. Tier; “:ay
o - - . . ;

be asked to write in additional tasks not seen or <he

checklist. - ;

. . .
According to Morsh, ‘Madden, and Christal (1:38):

A number of problems are inherent in tn-

. checklist method. Information about the sequence

in which tasks are performed by an incumbent or

the relationships among tasks is not ‘obtained.

It is also sometimes difficult to write task state-.
ments to which an unequivocdl response can be given.
For instajce, in the:.case of tasks.whith are shared -
as a two<man or crew tasks, incumbents” responses
may be ambiguous with respect to, the performance

of specific work activities within the task. Task
statements are not always mutually exclusive. Some
statements overlap or are included in other state-
‘ments. Tasks are not homogeneous. Several activirs
ties that are invariably performed together by one
man may at times be legitimately combined as a
single task statement. On the other hand, a rela- -
tively small segment of behavior may appeat as a -
separate task if it is performed independently of
other work activities. .,The scope of the task state-
ment depends upon the judgment .of tlre checklist
constructor. Although it is structured, if the
checklist is lengthy, the tedium of completing it
may arouse disinterest and low motivation with
conseauent unreliable responses. Unless the 2tems
are grouped into meaningful categories, such &z
duties, it is-virtually impossible to-gain an owver-
all perspective of the job from checklist information
alone. o . ¢

~_ Nevertheless, the checklist has many decided
advantages. The checklist requires recognitiom OR
the part of the incumbent rather than the less de-

s 32
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pe~dable recakd which essmen=fz. to some of the
ct.~er methods. The c: _ klist nak=s possible grou-
zdrinistration to .lar: samples oI incumbents, th_s

maicing Bocupational do a ave.lafle yapidly and =
nc—ically from'widely r=pres=rmtztive populatiouns..
Th= restwnses are ada: *able t- machine tabulat™

M: :su-=m=nt: - the chec. ist uzprr-oach always haa

Hy

appeal :=ca_z= of its survey charucteristics. Nevertae

less, m=asurement is fair to very gocZ depending on ti:
specifizitv of the task starement comrstruction. Inde=ad,

- some chacklists check of kncwledges, job elements, or

just duzies. :

-Generalizability: due to its survey ‘character.stics
again, the generalizability of the checklist method :a:

be verr good. But, for the deficiencies cited above

-

éénera;izabil;ty depends greatly on the techniqueﬂand
care of checklist cbnétructiont |

Relative cost of the checklist; even béfore‘ma:h:ne
tabulation Qas invehted the checklist was eépﬁomical for

- the amount of data accauired. Whsroas the same amount

N - Ve

of time for ar occupational analyst is required to pro-

dude\a checklist, thi¢ is usually c=fset by the large

-numbeT of iob ?ncumbents that can be reached with this

method. ' '4‘\.- |
ReTative speed md czpaciity; the chécklist method

® ; \is unusualis different fro.. :he‘emgingering and =JA

abgroaches see Exhibit 3). That #s, relative zpeec mg. *

~-checklist development is as slow as the other two aprroaches

83 S

)




-28- . / .

are, vet t - -he "klist has n_gh capacity. This 2aigh
. {

) . ' , L L=
cap=.city i :atar due the exhiuy™ veness that_can he
buil! ntc a :n;:kiist'élgg.th&'-;r&eyiﬂg of large
numi T3 G 3C " Sew | |

Exhau-=: :-ess, as mentiz. ., can He very good.’

As we shal . the craft cf _-astructing a compre-

hensi.e chesi s> requires car=eful attention to tech-

niqu=. -Th:s, -+2 checklist a;wroach has the capability

of erhaust: vei descvibing man: job fahilies if care 1in

its constru.:ticn i3 mznifested. |
Unfortunateir, the‘;ggrega:e assessment of the

.

checklist methoc is judged to have only limited utility

=7

L. e . .
overall. TPrimarily, this judgmznt is based on the very
wide ranze of measurement and ~echnique that has gone
into th=: :pprcach. There have been no standards for

the che:i_ist approech. Howzver, through the years

it has -ad a stead- -tt=a —-n for the more syster -
oriente: persnonnel r=sezats =77s The U.S. Air Forzte

picne=r:-4 it this ar=a zn. kos contributed over 100
studies ,— wacrious facets of this approach. Sbme of these,

a

amd the work of others Zn the =ield, will be reviewed

=elow. = . impertam:t ¢ cite why the checkliﬁt evolved
=t this poims. howswer. ~ breakthrough in statistical
analyses and methodelogy. took adyantagé of the better

properties »f the checklist. The properties. claimed are:

. - 3.1 - .

O
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) , 1) simplicity ‘ '
) 2) standardizability
= \\ 3) quality work infc-ma-:>on (fcrt many ‘types ofﬁ
’ occupations) ’
4) currency of jc¢  I-.. wation .dus To low zost,

survey techni.ues |

5) broad samplir.
6) sconomical
) 7) product of survey nRzsS many uses

8) pr0ced%r§ is { . exiwlie 1{
These are broad clz:ims. The remz—ning po-tion of

~his paper reviews the evidemﬁe for task basec, time
: ' 2. . . 3
ordered occupational amalysis.

“* The JAV and DTCAI compu:.:r assisted FJA arproaches

will not = ZealT Wiz “hesz two systams are still |
t ' . L )
experimenzal. They ar: " oth examples c¢Z a wedding of

Computer :need with Zau.ov measurements. That is, FJA,

\AS a system, has ir erv:z=l’ poci measuremsnt azi rel:aw

bility pro~lam: when cor parec °to tthchcc%élst ipproach.
Therefor=, compute rizztion of FJA increases som=z of 1its

uses-and-spzed but does not overcome the- inherzmt -pro-

v
2
£

blems of FJi.

Our discursion prefers,dinstead, to review the empi--

rical researc: of the ‘past 15 years on the task pamec, -
p .

time orderef Svaiewr <f occupational zmalysis - the TI.
SR A _ : . 35
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The Task Inventory and CODAP

The carefully constructed TI prodiiies data that czar

be analyzed with correlaticn. clLuster analysisi and
crosstabulational techniques. How? T.e great step
forward was to attach a varizble to th: -ask statements
which had meaning to the, joh incumbent: and was scalables !}
for statistical apalyses. After consideable.testing

of absolute time (via times diaries) percsat guesszimates
(via récbnstructions of prorortions of time spent 1in

functional dareas), a simple rating scale whiéh ascoEses

relative time spent becamer The pest cans @ uate.

Reiative Time Spent

Researgh consideratiom.s oo pTopaTtiomal time ®sti-

P
4

ma~es tied ‘fo tasi led U.S. Air Forzme cesearchers =—i—ough

many tests.. Hers 1s a parti.l Teccunt-ng 07 the_~ empl-
LA

2

rical experience from Morsh =t al
\ .

The incumbent mav :mke a cirzcT estimazs cn
an absolute scale whici =xpresses tmz proportich
of total working time spesnt on eac —ask, or he
may make a jwdgment ‘of =zime spent o each task
relative to the other tasks he perfcrms.

In a series »f Laimited pilot studies. some
absurd results wers cbtained when mhswluts esti-
mates of proportizr of rtime spant oz -each tassk
were.required. As 4in illustravicr, In ons samm..2
of ten incumbents, <nre total prommrtion of toime: i
‘estimgtes ranged fTom 400 p=T cEnT IO 2300 p=r
cent. ~The difficulty seems to te im breakimg wup
100 per cent or total time Spewt irto individwal
percentage estimates for all tie tzisks on thie
inventory.' One alt=rnative is to uwtain relative
estimates such as awerage, moTre thezm average, iess

\
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~than av.erage, and the like. Whether this method
merely obscures the difficulty or allows the in-
cumbent to make judgments of which he is more -
capabile is difficult to determine.

[
£nother meéthod for obtainifig measures of
proportion of time spent on each task is to re-
quire the incumbent to estimate the frequency
with which he performs each task and the length
of time which he takes to perform each task.
These ratings are then cross-multiplied to pro-
vide proportion of time estimates. In a series
of exploratory studies, when absolute scales
were used to obtain judgments such as times per
day and minutes required, results were rather
erratic. There is some evidence that incumbents
in the higher aptitude brackets are able to make
these responses accurately and consistently,
especially if few tasks are,performed. On the
~other hand, incumbents in the lower aptitude
levels —~end to produce extremely variablé re-
sults. If relative scales are used to obtain
_both. friequency and time-to-do judgments, satis-
fagﬁory results appear to be attainable from
inc‘mbents_in all specialties. '
1 t

.a relative proportion-of-time-per-task
scale was used by Ammerman. His five-interval
scale r=aquired incumbents to.judge each task
from "lz2ast" to '"'most" amount of time needed
for task performance in relation to all other
tasks done. He alsq obtained proportion of time
estimates by, K combining frequency and absolute
time scales. In this case, the relative scale
was_$£ss consistént and failed to;duplicate the
combination of the absolute time and frequency
scales. However, whether or not tasks were per-
formed .was reported more reliably with the rela-
tive scale. ‘ . : C-

Using amy Inflight Refueling specialty task

inventory and a .sample of 31 incumbents, Madden

- attempted to evaluate three relative type rating
' scales in terms of the number and kinds of errors
' made and the distribution of responses. The rela-
tive proportion of time for each task was computed
by combining responses to frequency and time-to-

‘do scales, each with five categories.




‘He found that wWith these scales incumbents in

this sample exhibited almost no tendency to make o

omissions, off-scale entries, or other mechanical
errors. He con%equently Judged all the sf&les to

. be hlghly satisfactory in tfis respect. fadden

. found also that incumbents' mean ratings were lo-
cated approximately in the middle of the s&ales
and that the means for eachescale were symmetri-
cally distriouted across the entire scale. The
standard deviations t€énded to be small which indi-
cated a rather- 1nfrequent use of the extremes of
the scales. :

-

These early Air Force studies are also indicative
of effdrts other researchers were doing. Stogdiil and
ShorFle (1955), Mahoney, et al_(1963), and Hinrichs (1964),
puréued proportiondl time measures of job content. Results
were m1xed depending on Spec1f1C1ty of job content mea-

syrements. "However, Carroll and Taylor report an average

v

correlation. of .88 of all respondents between time alloca-
tions: of e€stimates and absolute work mealurements (via

job sampling}. | } ‘ ) /

S

At the.same time, Air Force research was testing
cxperimental scales far obtaining estimates of time spent

.on each task. Ammerman tried ''time" scales providing for
P

open-cnded responses. It was_repdrted that these responses
~clustered Qnibertain values - perhaps caused by a’roundidg
tendency. A revision o%‘this re?earch was’ attempted and-
Madden reported that: -

Revised scales were then constructed in Wthh
frequently used values represented points along
"a continuum. For example, .the resulting ''time-
to-perform-a-task' scale listed less than 1 minute,
1, 2, 5, 10, 20, 30, 45, 60, ‘and 90 or more minutes.
This method of determining scale values seemed to
_have some advantage over the logically constructed
"scale which includes class intervals with spec1f1ed
‘mutually exclusive limits. On anothér scale incum-

38
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- 10, 22’:, Jo, 59, 10%

discrimipation among

Since reportlag

[
(2]

”amount of

(2]
[
s

. bents were asked to- report ”amount of tlme ‘spent"

te the nearest percentaoe value,
s 15%
As might be expectedy
wereeg in the categdry,

(i.e., less than
25%, more than 25%) .
over half of all responses
"less than 1%," giving little
tasks. (1961)

time spent"” to neadyest

percentage value produced not enough d15cr1m1nat10n for

-

.
:

.the Air Force, they tes;ed "1ength-of-tlme-of-task—per-

formance."

into two-absolute modes.

gories were provided for in the scales,

1) =

scale values

40, 45, -50, ‘60,

\

. Z) scale value

90 plus
bility in the- reaults (r=.

result coincides with the
reliability is associated
categpr1es

,///Thls research of the

y

(the U.S. Alr Force led to

te-do scale that had five

1 = very ehort
2 = Qshort'

3 = average

4 = long

5 =

very long

O

ERIC

Aruitoxt provided by Eic:

Scales assessing

That
N )
-1,‘2,.a..,A10, 15,....,
-1,j
‘ The longer absolute time

ing the same range of values produce an T.

this variable were categor
is,

e.g.,

90 plus

1, 2,-5, 10, 20,

\

s L
stale QBVO greater relia-,

74).

“of .65. This
known f1nd1ng that increased

with greater range of response

Human Resource% Laboratory of
a test of the relative- tlme-

intervals. These were:

39
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10 and 20 minute cate-

d

The 10 category scale cover-
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This finding showed .thax the computed mean of each
. - . \ ’
! \ e .
respondent’'s scores was Jdistributed over the entire scale.
> ®

L_The mean % the means was 2.9 and standard deviation .38..

: L ) .
The inter retation o~ the results is that job incumbents

can Tespo. d accuratszl to a Tulative scale.

This finding is cr.cial tecause the relative time

\

spent scale was later z«pandec to a 7 poixrit scale of

which is presented in ~ +hibit 5. - ; / .
(Exhiz_=~ 5, about heré)
Step Z demonstrat: s how the scale is presented. The
explanation of the s:ale‘isApsychologi;ally real to.m?st ‘

[

respor.dents, Test-rTet=st studies (McCormick § Tombrink,
1960; Moore, et al, 1¥74, reveal reliability coefficients .

in the high .70's. 7Validation of. these time spenf_measures

has been pursued with a variety of techmiques- - all suggest

- valid use of the reslzzive time spent rating. Consider

the following evicencz “rom Morsh, et al:

Interviews with incumbents and with supervisors
were compared with inventory responses by Strayer,
Harris, § Buckner as a measure of the validity of
task inventorv imformation obtained from incumbents.

/In general, they found only minor discrepancies be-
/ tween inventory r=sponses and imterview findings.

N . .

Results of self-administered performance reports
filled out dailx by bomb-navigation systems mechanics
over a period @f four and one-half months were com-
pared with task inventory data in an attempt to, ap-
praise the validity of task-inventory informatibn.

The particular- tasks each mechanic reported on the
deily work record as performed depended to some ex-’

- temt upon normzl Totational assignments and the shifts:
whiich he worked. Consequently, the comparison between
datta provided by the automatic data collection plan
amd datd obtaimed from the i%?pléted task inventories

i y: 8 - : . -
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2.

\ . U EmmITS o
Each step. should be performed for the full list of tasks R a
! . befdre_procéeding to next numbeted step.
, Il STEP 2.- °
¢ - \ o .

Check tasks performed (). -

Add tasks you do which are not listed.

Rate checked () tasks on time spent.

Indicate relative time on each
task in present job. Only enter

time for tasks you checked on
.Step 1. . (Time does not neces-
» sarily = importance)

1. . Very much below average:
time on this task » . -

* q;‘ , 2. Below average time
° €., -

3 , - * 3. Slightly below average

© time
{ - h
. ) ) > 4. Aberage time ¢

5. Slightly above avérage

. © time
. . ¢ 6. ebove average time -
. . ’ 7. Very much above average

time on this task

- ) STEP 1. - . ‘ -
i Check own o
" ’ job tasks
7 'A. DIRECT PATIENT CARE” -
1. Administer bladder irrigations - N .
-+ 2. Apply cervical tr;ction ’ N )
V ?3. Agsist patién;s to turn, cough and ;eepﬂb;eathe '
4. Brief family on condition of patients " . .
5. Ca:heriie patients o
_ Write 1nqqpy additional .tasks yod perfofm. s ; )
B ./""/ L. q . .
- ; > N
N -35-
- a1
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(. . . ” , §
.was not d1rect1y comparable, since 1nventory

‘ resbpnses were 51ng1e estimates covering a “/

fixed time period. The average frequency of J
task- performance for each,task was derived
from daily .performance reports completed by - _—

%

49 incumbents and from task inventories com-
pleted by 162 incumbents, ' The resulting pro-
duct-moment~correlation across 129 tasks was
< .66, The fact that the self-administered
data collection-plan totals agree to this -
tent with the task inventory .frequency ratinlgs
1s encouraging, considering the differences &n

-samples and. data collection techniques, as well
as the changes in.work assignment.which took
" '~ place during the four and one-half month perlbd.

Both reliability ‘and vefidity Qill be dealt with more .

'cdmprehenSively_below;b Howevery“thevrerative time spent'

‘variable is crucial tp statistical analysis. For this

reason, thrs paper attempté to‘épecify its research develop-

. i p

’ ment. Careful-search for a variable that is realitd.job
incumbents yet lends itself to statistical routines marks
this Air ForceAreseafch; The high”speed of the computer
meeﬂsmhothing”if job content cannot be comprehenSively

' measured and quantifiably manipulated. Why? The.TI relies

i

on the job incumbent being the best source of job informa-

tiou since he is closest to-the.work;i prever) job incum-
beuts write poor job descriptious. But, the TI is.tqe%

- product of the occubétiona] analyst and permits the jub in-
cumbent to provide JOb content through the structure of the
TI by providing valid, re11ab1e data for computer ana1y51s..

.Thus, there are four important reasons why the TI,
. as computer analyzed, is so usefuiufpr qualification stan-

13 [ '

dards development, training grogram_development, occupa-

o.ltz.




-~
7.,

: ’ ! -37-
1 N | L e

N

-

7> tional restructuring, and job evaluation:
. . ' . ’ v
1.. 'Accuracy of Measurement - (
The sma’ller the unit of description (i.e.,
task),-the more stable the description
tends to be. Thus, the measurement is =
\ ‘better than that for many other forms of
' ' job analysis. - . . BN

2.  Comprehensiveness - . ) : f
This technique is comprehensive and yet
¢ economical. Data are collected from all

employees, if need be, and not the few
"sampled" by position analysts. Still,
the cost is less than for engineering
~techniques.

3. Quantifiability - :
Data collected are quantifiable, unlike
functional job analysis.

4. Manipulability - : : _

. ~Manipulation-of quantified data is simple .
via computer. Data retrieval, analysis,
and reporting are all handled by computer,
which is an advantage not shared by func-
tional job description techniques. o

>

Qomprehensive Occupational Data Analysis Programs - CODAP

: . ' ~
_CODAP is the acronym for a computer software package
< . ~ .

which analyses task data. Currently, there'are over 30

‘statistical rou}iﬁes.' The most useful will be discuéseé
Briefly, however, a greater descriﬁtion istgvailablegfrom
».  ,either the National Technical Informafion Service or thq
Air Force Humén-Resourcés Laboratorg, Lackland Air Force |
>B55e, Texas; where CODAP was developed. \
‘One of the most important CODAP routines “is phe

",

hierarchical clustering routine (calied*GROUP). Indivi-
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'yiduals or groups of individuals can be clustered"by .

s : ' e ]
computing a similarity matrix. The relative tjime spent

data are summed for each 1nd1V1dual then estimated per-

-

» = cents are computed. Thus, the values of each relative
- . o /

time spent variable range fr9m 0 - 100 fOr tasks performed.

fonesy L. . . o . .
Therefore, the similarity matr1x uses. a hierarchical
/

/« ~

group1ng which 1nvolves repeated searching for those

individuals or part1ally formed clusters which have the, =
h1ghest degree of 51mllar1ty . : !“: _i)
5 i

Each cluster is actually called a “stage Exhibit 6
diagrammatlcally shows this statistical process. - Cluster-
) » ) - '

‘ing continues'until‘a single group has formed; This

group will .contain all 1nd1V1duals in a survey There—J
.fore, when looking at 'Exhibit 6 keep in mind that Stage 1
» 1s the last stage 51nce the matrix compared all 1nd1v1dua]s
L L on, all tasks accord1ng to the estimated percent of t1me‘
| they performed the tasks. ’At this stage there 1is ‘only
34% overlap among all ten.surveys '
(Exhibitt 6, about here)

From the Exhibit, each stage shows the degree of over-
lap by the percentage f1gure For example,vStage 6 shows
individuals 43, 21, and 26 as being arrayed in 1, 2, 3 |
order. The time spent on similar tasks"overlaps‘hy 92%.

~ The o‘rder'that, individuals 43, 21, and 26 were cl~u‘stered |

/ /

- becomes valuable because the sequence of 1. 2, 3, etc.,
. , . ;

indicates how close each person's work is to another's!

4




S STAGE 1 -

STAGE 2

STAGE 3
:STAGE 4

STAGE 5

STAGE 6
- STAGE 7

STAGE 8

"STAGE 9\ 1,2 .

H

Exhibit 6

BRANCH DIAGRAM OF JOB GROUPING SEQUENCE

= . ‘.\
' 8,9 )
. - ~
95%
A
! 5,6
' A\

\ | -
. . | p
- STAGE (g) YOS @ ® ©) @9
10 <
5 3 21 26 15 18 72 39 01 52 07
2 100% 100% - 100% . 100% , 100% [ 100% 100z  100% | 1002z  100%
3 -~ .

L

INDIVIDUAL CASES BEFORE GROUPING
IDENTITY OVERLAP=100%

AVERAGE OVERLAP
WHEN MERGED

« - Source:

O
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Archer, Wayne B., Computation of Group Job Description from
Occupational Survey Data.
Personnel Research daboratory Aerospace Medical Division Air
Force Systems Command, December 1966.
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At_Stagé 10, converéely; alllindirrdggls are overlapped-
at 100% since they themselves ‘are bc{ng,overlapped on
their own time spent. Each person's uniqueness produces
an identity overlap with himself.

These stagoS’are rcally taskLclusters which.caﬁ be
'broken downlin a variety of ways»-‘such as by pay groups;
educatlon; length B@ service. The productsvof COﬁAP=ané-,
lyses are numerous . Here are some examples c1ted by
Dr: Raymond Christolz o B . '

Example CODAP Programs

One®*program produces a consolldated descrip-
tion of ‘the work performed by any specified group
of individuals.” Such a description can be produced
for workers at a particular base; or for thos¢ who
have Feen in their jobs less than one year; 0o Those
who c_aim their talents are not being-'utilized: =r
those wio work on @ particular type of "equipmer=- -
inieed, for any group of workers which can be &
finmed in terms of 1nformatlon in the background
section of the job inventory. A consolidated jor
de-zription indicates the percent of groyp members
performing each task, the average perfent of work
time spent on the .task by those who perform it, and
the percent of group tlme spent on each task. A
CODAP program prints tHe task statements and ‘asso-
c1ated computed values, arranged in terms of per-
cent members performed, or in terms of group time-
spent values. A consolidated description of the
work performed by individuals during their first
ycar or two on the job is particularly useful in
validating or designing the currlcula for entry-
level vocational traiming.

Normally, when analyzing an occupation a series
of job descriptions for groups at various experience
levels is produced. That is, consolidated descrip-.
tions are computed for individuals who have been
~in the occupation for less than one year; from one
iy wo years; from two to four years, four to eight

rs; and so on. Then the.CODAP system is used
Ry ther this information into artable which indi-
cat™® the percent. of individuals at each experience
level that perform each task in the inventory. In
this way, we find when tasks tend to. be assigned,
and when training- should be glven in order to be

tlmel v o 46 B R v




Another CODAP program enables managers to
study che differences in work ‘being performed
by any two specified groups of individuals.
For example, one might wish to know the dif-
ferences in work performed by individuals at "
one grade level and those at another grade
level; or in the work performed’by individuals -
working. on two types of ‘equipment. The CODAP
system analyzes the two defined grqups and
prints a report summarizing the major differen-
"ces in work performed.

‘ Perhaps the most powerful CODAP program

is one which identifies and describes all the
~types of jobs which exist in an occupational
area. Beginning with 2,000 individual. job ‘
descriptions, this program will compute @
4,000,000-element npu- matrix reflecting the
simiZarizy of each job with every other job.
Then it oroceeds.to grcup simjlar jobs intc
cluszers and prints ou’ a description of work
perfzrmed by individua.s in each cluster. The
prog: am is iterative ard may evaluate well over
a bi lion, alternative soluticns in arriving at
the b=s efinition 'of job types.and clusters
in-a particular occupaticn. Still another, CODAP

. program can be used to determine the characteris-

tics and locations of individuals working in.each

_job type and cluster.  The results -of job typing

analyses are extremely valuable in identifying .

~ changes needed in defining occupational categorfes
in an organization or military service.

Other CODAP programs can be used compute :job
descriptions for individuals, or for each indivi-
dual in a specified group, or to compute the amount
of work time each worker spends on a given set of
tasks. Using: factor ratings in conjunction with
‘task data, CODAP can be used to computg the diffi-
“culty level or the grade requirement for each job.
Programs are available within .the CODAP which will
produce two-way freéquemcy distributions between
background variables; compute the difficulty level
of each task; compute intertorrelations among back-
ground -variables; determine the reliability of
task factor ratings{ compute the-average grade
level or the average experience level of workers
performing each task; compute regression equations;

:; 'Y
. N _ ' : i.
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pr1nt task’ llsts, or print a d1ct10nary of back-
ground vdriables. The CODAP system is also a
general occupational information retrieval sys-
tem. All reports, descriptions, and analysis »
results computed by.CODAP are stored and identi-
fied. °‘Any subset. of ‘descriptions or reports .can

Y be extracted, ordered, and printed. CODAP. even
numbers the pages in an extracted report and auto-
matically prints a table of contents. In general,
‘there is a CODAP program available to organize
and analyze occupational data to answer any ques- ,
tion asked by managers of a personnel system

o Dr. Christal’'s remarks orovide the'reader W1th a !
.sampling ef some’ very useful appltcatiohs of CODAP. The .,
.consoiidated job. description: referred to are shown in

N Exhibit 7. & brief discuSsion of the task‘job descrip-
tion is in order as it serves a prihary purpose for the
goals of this paper. | : ‘

(Exhibit 7, about here)
Exhibit i lists ali the tasks currentlylperformed

2

in a survey of 394 Journeymen medical laboratory specia-

\llstS The tasks are arranged by the percent of indivi-
‘duals performing a'giuen task. Thus, fcollect blood
specimens directly from batients”.is cémmon to 93.40%
of all those surveyed or 368 of this job family-perform
this task. - o .

The average percent time spent bx members performing
this task is 1.7%. That is, we know that ”collecting blood,*
task #18, is not ohly the mosthcommon tesk.to)the grodb,
but is one of the most time consuming: That is, a quick

scan of the value 1 79 down the second column shows no

other task tak1ng as much time.
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e ' Exhibit 7

.

" TASK JOB DESCRIPTION FOR JOURNEYMEN MEDICAL LABORATORY SPECIALISTS (N=394)
A .

CUMULATIVE SUM 6? AVERAGE PERCENT TIME SPENT BY ALL MEMBERS—

" AVERACE PERCENT TIME SPENT BY ALL MEMBERS—
. AVER&SE PERCENT TIME SPENT BY MEMBERS PLRFORMIN
PERCEST OF MEMBERS PERFORMING——-

TASK TITLE

"Collect Blood Specimens Directly from Patients

Perform’ Blood Count

Perform Hematology Procedures for Hematocrit Tests -

Prepa%a Blood Smears

‘wPerform Urinalyses for Glucose Tests

Perform Urinalyses for Albumin Tests
Separate Serum from Blnod
‘Operate'Spec:ro«Photometer

_Examine Specimens Microscopically
Prépare Solutions and Standards
Stain Bacteriologiggl Smeara
Identify Immature Blood Cells
Prepare Specimena for Shipment

Type Blood of Danors and Recipilents

Test Blood for RHO or DU Factors

.

Prepare Reagents énd Standarda /

v

93.40
89.09
89.09
89.85
87.82
87.06
87.31
77.66

86.04

86.55 .

85.28
86.29
84.26

74.87

76.14

75.38

Identify Protozoans, Cestodes, Nematodes, or Trematodes-74.62

Peréo;m Urinalyses for Bile Teats

Perform Kidney Function Tests

B

Perform Biochemical Procedures for Chlorides Tests

g
85.28

. 76.14

‘71,07

1.36
1.30

1.34

1.04

1.03
1.10
1.04

1.01

. 0.95

0.80
0.89

0.89

09 .

1.38 -1.58
1.39  2.98
1.30 5.60
1.25 8.10
1.21 i0.%53
1.19  12.92
116 16.40
106 19.62
1.01 . 22.69
0.94 25.62
0i92  28.41
0.89 31.
0.87 33.72
0.83 35.38
0.79 37.78
0.76  39.32
0.71 42.26
0.68 44.34
0.68 " 47.05
0.63 \ 50:95
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\ R ~r
: Exmibit 7, Cont'd.

N ‘ A :

. TUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL®MEMBERS
" AVERAGE PERCENT TIME SPENT BY 4LL MEMBE
AVERAGE PERCENT TIME, SPENT BY MZEMBERS PERFORMIN

. . PERCENT OF MEMBERS PERFORMING
D;TSK , : TASK TITLE -
M _38.. Utilize Methods for Electrolyte Determinatio 61.68 1.00 0/6L 53.43
. E 7 . Maintain Pllgs of Laboratory kecords or Rgporfs\\ 51.27 1.14 0.5 .55.20
J 18 - Perform Hematology Procedures for Eosinophile Count - - - B0.46 0.71 0.57 57.51
J 29 Pe;foré’ﬂema:ology ﬁtocedurea for Sickle Cell Prgps 82.74 0.68 0.%: 59.21
FP. 20 \ Collect Pés Specim;;a.Diréccly from Patients 65.99 0:80 J0.33 61.37
o H & Perform ROH Preparation for Dermatophyte .  \68.02 0.72. 0.i9  63.35
i I 6 - Maintain Dénor Files / x .63 .0.79 0.7 65.73
A~ 5 - Assuré.the Availability of Equipwent and Supplies '42%64 1.06 0.45 67.57
M 42 Utilize Methods for Titrimetric Procedure ‘ 55.33  0.80 0.46  69.79
H 1 Cultivate Mycology Specimens fog Primary Isolation 56.09 0.77 0.43 71.10.
N 4  Perform PFegnaﬁcy Tests ‘ . 48.48 0.84 0.41 73.57
L 7  Maintain Files of Blood Banking Forms 53.30  0.74  0.39  75.16
L 14 Screen and Schedule Donors ».EL 0,72 0.36 77.04
. A 21 Plan Raporc; for the Section 32.99  0.99 0.33  79.45
H 6 Stain Mycology Specmen; . ' 48.22 0.62 :0.30 Bl.34
A 14 Establish Pr;zedures for Special Tescs 36.29 0.74 0.27 83.36
F 15 Prepare Specimens fo{ Training or Refererxe ‘ 36.29 0.67 0%24 85.42
‘D 8 Indoctﬁinace Newly Assigned Personnel 35.28 0.67 0.23 87.09
M 29 Perforijiochemical Proc;durea for Salibylate Level 32.49 0.61 0.20 89.46
g ‘
. . . -~
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Aruitoxt provided by Eic:



The third column‘of.thibft 7 shows the_gyerage per-
cent time spent hy ali members. Thi; includes all 394
of the total numbered survey. The average time for all
members of the group survefed is less than time spent
by members performing in this case since not everyone
performed this task However when we look at column
four we see that the cumulative sum of average t1me
__spent by all members starts with this figure (1. 58 ) .
Then, we see that this fourth column keeps summing aver-
age time by all members on tasks until we could reach
100%.

Fe- +22 job analyst a determination can be madea
. as to the percent of'tasks netessar; to perform ade-
quately'in a job (such-as 60%). The reméining tésks
may‘behincidentél or perhaps'le&rned on the job. The
'remalnlng tasks ‘ate of lesser 1mportance for quallflj
cation standards or for job evaluation.

Exhibit 7'disp1ays‘the frequency of task<pe<§or-
mance for a f1e1d of work in a way not currently known
to many occupatlonal analysts. Frequency often 1s' re-
,ported by expert judgment.- Frequency reported by other
survey technlques ‘divides the total sample group, into
.. each task to produce a percentage flgurex This is then

Ny
taken as the frequenty of .task statistic. For example: -

Task / No. Responding <+ Total Surveyed = % Performing
- — . (394) - . .
e T 30 . " ’ . ’8
o ' 150 ) = 1 B | . 38
250 o IR .63

 Kth 368 - R 93

NN | - \

°
X
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"Now, for any given task fhe percent who perform the
‘task does not reveal how much time they spend performing
" the task. For exaﬁple; CODAP will show average percent

‘time spent. More importantly, if the range of members

performing is 1% average ‘time to 100% of average time

spent. on that task (column two of Exhibit 7) then the

N

frequency measure tells us very little. All we know

is thafzmény people perform the task. Interpretation
of frequehcy.is impaired without haviné avérage per-
cent time and being unable to inspect the range of time
épént. Both of these statistics are reported by CODAP.
| Another important yield of CODAP, mentioned by
Christal is exemplified by Exhibit 8. '

£

.ﬂ(Exhibit 8, about here) /.
This Exhibit shows the difference between two sam-
ples, of workers in the same job family. One group are
apprentice laboratory technicians while the other are
jo@rneymEn._‘The first column shows percent timg spent
én tas} by the'apprengicasn Column two.-shows the per-
cent fime spent on task by'the,jourheymen. Column
thrée subtracts the time sSpent on task from the more
eXperienced group. . Thé/differgnce indicates what the
apprentices don't currently do, or how little of their
time is spent on the task compared to ‘the exbefienced

population. -One implication for career counseling,

training, and ultimately qualification standards is to
-~ e . . 52 -
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Exhibit 8

SAMPLE DIFFERENCE DESCRIPTION

GROUP 1 = APPRENTICE DENTAL LABORATORY TECHNICIANS (N=30)

GROUP 2 = JOURNEYMAN DENTAL LABORATORY TECHNICIANS (N=272)

k4

DIFFERENCE IN PERCENT PERFORMING GROUP 1 MINUS GROUP 2—

PERCENT PERFORMING, GROUP 1

PERCENT PERFORMING, GROUP 2
TASK TITLE -
Perform Dental Assistant Functions
Maintain Boilout Tanks
Maintain Dehydrating Equipﬁgpt Ovens
Trim Casts - |
Eliminate Wax from Denture Molds

Soak Master Casts

12,87
52.57
11.40
55.51
56.99
29.78

-
232.33

70.00
26.67
70.00
70.00

40.00

**ﬁ********g********ﬁ******************i****t*****ﬁ***********i************************

TASKS OMITTED WHERE DIFFERENCES IN PERCENT PERFORMING = 10.00 THROUGH -20.00

N\

RARRRRRRRR AR RAR

K 17

K 9

Soider Units of Fixed Partial Dentures

fabricate Stone Dies

Cast Gold Crown, Inlay, or Pontic Backing

Supervise the Fabrication of Dental Prosthetic Appliances

n

Grind-ing?orceiain or Acrylic Facings and Pontics

Y

X Fabricatg\Acrylic Resin Jacket Crovns

¥

Y

53

.

33.46
40.81

38.24

39.71

S 32,7

22,06

13.33
20.00
16.67
"0.00
16.67

6.67

20!47
14.43-
15.27
14,49
13.01
10.22

: £
Rk ARk kkh Sy

****ii******ﬁ**********************************************************************

-20.12
-20.81
-21.57
-22.06
-23.04

-26.05

AN
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focus ron the positive values at the top of Exhibit 8.
. . -

Presumably, apprentices require experience (via occu-

‘pational restructuring) or .training on those tasks

where the difference is gfeat and the journeymen are
performing the task. A similar, example can be made
fer -job evaluation ccntrastiﬁg two different grdups
of skill wherein the analyst wishes to .construct an
equitable pay scale.

\ Summlng up CODAP'S ut111ty, one can read11y
see that the TI, when matched with the power of com-
puter assistance, produces highly, usable information
for occupational analysis.'-CdDAP, as a package, pro-
duces reports in form that the user can quickly in-
terpret. - As Exhibit 3 on comparativenettributes of
occupational aﬂalysié argpes; measurement,*generalizé—
bility, low cost, speed and capacity,'and,exhaustiven
ness are deftly epr01ted by. CODAP Therefore, the

pay-off ‘to qualificatlon standards development, train-

ing program development, occupational restructuring,
' e ' .7

‘and job'evaluation is quite high. o

o

—
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JOB PRICING AND EVALUATION

~
/ : -
A speci&l application of the TI/CODAP is job pric-
ing‘and evaluation. This section reviews the common
methods and indicates how the TI/CODAP offers a step

forward in this area.

Factor Comggcison Method

Oniy 10% of compen$ation systems probably use this
S&Stem.of job evaluation; Ohe noteble’example'of‘this
syscem is the Hay éxstem. One/éo-called adventage of

»'this system is that it is "custom built" for .each or-

! ganization. We-con;ider this a disadvantage since com-
parability across organlzatlons fac111tates wage and_
salary surveys. Thus, job comparlson scales w1th1n or -
.ganizations are less sensitive to.true\labor market

vcondltlons Another disadvantage of the Factor Compari-

_son Mexhod 1s that "universal" factors simply do not
exist in all jobs and all organlzatlons.u Also, key jobs
become critical as bench marks, but JObS change all the
t1me. Thus, some key JObS in the scale no longer repre\\\
seht the bench marks they once’ dld. The usefulness of

the scale suffers. As one expert argues, it becomes a

warped ruler. (Belcher,.1975). - ’ 5
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The Point Method

Some séy this is the most common and easilf adapted
system. Jobs are broken dOWﬁ in compensable factors.
A numerical scofe onvthese factors produces a value of
the job. "Rating scaies are constructed’for compensable
‘facfors. A definition of this fad@ér and degrees of
this factor are outlined.for each rater. Points are

llocated for each degré;.

Major disadvantages of this well-known system

are: |

1) difficult to develop

2) meanings of cach factor and its degrees can
be difficult to establish '

3) great clerical detail is required to keep
this system"s ''logic" intact .

4) occupational analysis is definitely required
and no one uniform system is employed - thus
comparisons of compensable factors is always

- difficult

TI/CODAP Method

A newér technique is the task inventory combined
with CODAP. Point Method Plans have existed with. the
job chécklist (Bellows §& Estep, 1948; Fé;gdson, 1948).

. Thus,_fhe TI/CODAwahiéh is an eXtensibn'of fhe check¥
list;can pug clear job info;mgtioﬁ_into the Point -
Method to simplify this system. Thefef&re,vmqjdr dis-

advantages are minimized because an empirically based

O

job analysis system produces easily rated pointsf

. N
N

S 56
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Here»is a list of the most commonly uséd*job evalua-
tion points for whi;h the TI/CODAP can'producermeaﬁingful
information: i ' . | _ )

Educatien_aﬁ the task level

Experience at the task_%evel

‘Training at the task level

Complexity of tasks-by who performs task

: Respopsibility for: | *
function
procedures
data ' o
errors |
money

Contacts at the-task levél

Working conditions at-the task-levell

Hazards at the task iefel; .

- Supervision | | .

In sum; the normal points are associated »in aclear,
mééningfdl form with clgsteriqg_éctual time spent on
f*tasks. Qualitative_wé{ghts.for these task glusters.
.can ge arrayéd to proddce g;ores for proficiency at the
task level,. task difficulty, and level of responsibility.
In this way TI/CODAP simp}ifiéé-the jpdgmenﬁs necessary
for job evaluation by describingkthe work content at the;

-

task level in its clearest form. '\

N\
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‘ Managerial discretion will not be obviated by the
TI/CODAP, but the basis for job pricing will be an in-
formation system that is data~based, efficient, updata-
ble, computer reported, and-more objgctive than contem-

—

poréry systems of job evaluation.

Validity and Reliability

The TI has undergone extensive testing for validity
and reliability. Validity, of c&urse, is the correspon- .
dence between reporting task data and acfual'perférmance
on the job. Some validity studies have already been
reported on in this report (e.g., Carrcll and Taylor,-
1969; Stodgill and Shortle, 1955; Morsh, et al, 1968).
Moore; et al, 1574, vél%?ated task data of subordiﬁateé
with independentisupervisory ratings. Across seven jéb
families (N's of 18 to 76), agreement ranged from 63 to
88%. This is surprisfngly high since shpervisors must
be aware of both the work process and the worker,
No one validation study answers_thé quéstion of
. vélidity for any particular survey. Therefore, 'the TI/
© CODAP, has techniques built into it, .Inspectijs\gf the
data reveéls if a large proportion answers task'gtAtements
the same way. ;This‘is_a form of validation because con-
sistent error_is'pnlike}y. ther téchniques can include
tésk statements.that are always or never déné. Isolat-
ing '"false" reépénses into those two cétegories permits,
breaking down the pattern of.responses. vCuriou&Ly{ re-




$

search has shown that responders who say they do more
tasks than responders who indicate fewer tasks tend to
be more aécurate (Ammerman, 1960).

The point to consider about validation is that each
survey should incorpor@te a validation assessment, Ver-
acity items can be included in the TI. Sub-samfles, on
o¢ca§idn, can be drawn and a check on the correspondence
befween reporting task data and actual performance can

be made. . : .

Reliability is easier to assess. Test-retest corre-,

.

lations range from the mid .70's to the high .90's

(c.f. Ammérman; 1966; McCormi¢k and McCormick, 196.0;
Tombrink, 1960; Christal, 1974; Moote, et al, 1974).
Perhaps the best reliability study is that of McCormick,
1960:

Fifty-six airmen were asked to report various
combinations of the following information: whether
or not they performed each task, the frequency of
task performance, the time required for performance

; of each task, and the judged mental difficulty of
each task. -Analysis of variance showed no syste-
matic differences in the number of  tasks reported
by incumbents who were asked to report one, two,
three, or all four types of information about tasks.
Incumbents who were .required to report more, (as
opposed to fewer) types of information about. their.
tasks tended to provide more reliable information.
Anong' the different sub-samples of incumbents there

. was considerable stability in-the number who reported
that they performéd a particular task. It appears
that if incumbents must read each task statement
closely in order to follow instructions they will
give reliable information, but if they are just
required to check the statemepts they may not read
them carefully. _ '

. S | 59




Again, cach study of the past on the TI merely
gives us more confidence about validity aﬁd reliabi-
litX. Each application of the TI,shpuld»carefhlly
analyze the responses'for truthfulness and corsistency.
Small-sub—samples can be drawn,. ‘Test—retést coeffi-
cients can be computed  In this way generalization

and decision maklng are enhanced.

Relevance ' v
| This séction‘discusses the relevance bf the TI/
CODAPffor_manpower'analysis,'career ladder develop-
ment, and manpower modelling. Specifically, eaéh of
 the'6bjectivés will be. the focus of discusSion as to

how the TI/CODAP offers better information than current

-
~

techniques.

Canadian Occupational Ana1i§is

Anboccupational analysis, as developed by the
Canadian federal government under the guidance of the
Interprovincial Standards Program Coordinating Committee,
has the following objectives: .ot

1) . to identify the tasks performed by a Journey-
man in a particular trade;

2)  to obtain interprovincial ackrowledgement that
the tasks stated'in’ the trade analysis are
applicable to journeymen in every province;

60
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3) tc develop an inltrument for use in the pre-
paration of interprovincial standards exami-
nation (Red Seal), and in the preparation of

* curricula for instruction leading to the “
journeyman qualification; ’ -

4) ‘to facilitate the mobility of a journeyman

+in Canada by the award of the Red Seal on a
journey certificate, recognized by all pro-
vinces and territories for purposes of jour-
neyman certification;

5) to supply employers, -unions, training insti-
tutions and members of the labor force with
a 1list of trade tasks which they can readily
aSsess

Point 1 above calls for the proper identification
of the task. From Exhibit 3 oﬁward, it is argued that
the measurement properties of the TI are excellent.

Since the job incumbent.is the be%t source of occupa-
tional information, the survey technique of the TI per-
mits task identification to be collected where it occurs -
in the world of work.

Point 2 above asks that tasks stated in the occupa-
tional ana1y51s be appllcable to journeymen 1in every
province. . Current methods ask prov1nc1a1 experts to
produce this judgment.7 The TI/CODAP provides a data
base which clearly indicates the variation of task by
region and gives the frequency of task performance.

Since this TI is a survey technique, this information™
base can be updated yearly or whenever shifting labor

markets demand it, Often,. “experts' are surprised by

the true distribution of tasks which describe a trade.
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Point 3's objective is to develop an examination
instrument for the Red Seal program. Task based exams
do exist in the form of performancé ekaminafipns._ Héw-
ever, validation of the examination as gﬁ examinatioq
must be performed. Thaf is, item analysis must be under-
taken to assess if the test instrument discriminates
properly. There is no reason, per se, why task based
performance tests can't be better than achievement/apti-
tude tests. The methodology is straightforward. Also,
validation of a task-based test offers additional sources
of validat%oq since exam results canvbe vouchered; That
is, the results of the exam are in a form thpt previous
employers, supervisors, etc., can recognizef If their
cooperation is secured, they can voucher the examinee's
test performance against their knowledge of his work
performance.

The second part of Point 3 asks that preparafion
of curricuia for instruction be developed. The TI/CODAP
was invented for that purpose. Task-baged data that are
current and accurate provide enabling and terminal ob-
jectives for curricula-developers. The systems apprbach _
to training is based onaoccupational analysis that pro-
duces sufficient description of ;n occubation so that

training will be optimal. That isy under and over train-

ing are to be avoided. Curricula developers need to

know how much and Eg‘what standard tasks are performed.
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Theq, the% as experts can provide the knowledge and tech-
nidue suitable to perform in those tasks. Thus, the
occupational analysis ;erves as a basis for curriculum
content and a specificatioﬂ of goals (the terminal objec-
tives). Many expe;ts—havé cited‘the problems of mérely
letting curriculum exéerts build training programs 1in

a vacuum. Some advise to keep curricula developers
isolated from.the occupational analysis.

Point 4 Seeks to facilitate the mobility of journey-
men via the Red Seal program. Given the speed at which
the TI/CODAP.repérts out relevant occupational data,
occﬁpatignalAanélysis can be performed in months rather
than years. Since certificétion is bést made with empi~”
rical evidence.rather.thaﬁ exbert judgment alone, it
segms.that the TI/CODAP has mqgh to offer Point 4.

“ Lastly,‘Point 5 seeks to’supply to the labor e;change
mechanism a list of tasks which are in a férm thatrpermits
quick comparison of man/job matching. The TI/CODAP can 4
print consolidated or specialized task lists 1in many
different ways. These reports can be for entire job family
surveys, as in Exh;bit 7, or specialized gfoups, as in
Exhibit 8. The lists of tasks can be for individuals,
orggnizations, or,regions. Veryvsimple commands to

CODAP pfoduces very elaborate, yet digestible, reports.
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Summing up the objectives of the Canadian Occupational

Analysis, the TI[CODAP offers one incremental step over

i

~current procedures. For example, cunrent techniques

list the task at a level that is either too general or
too comprehensive, i.e., it is more than one task For .
instance, in the Canadian Carpentry Trades analysis task
1.1: R

Examine excavations to determlne-the sufficiency
of the bearing strata to the extent that any

: unsatisfactory conditions are reported to the

builder re:unequal bearing strength over the area
of proposed building and any unsafe conditions re
p0551b1e bank collapse. . ’

v

Each type of excavation examination for §ufficiency
; .

mentioned above may very well be at the level of measure-

‘ment for the task statement. Therefore, task 1.1 may

be broken into 5 or 6 tasks, but tﬁe_response pattern
may vary by region, industry, etc. Ultimately,‘Ti/CODAP -
will tell us whether a 51mp1e statement of "Examlne exca-
vations" is all that is necessary «or whether six task

-

statements are better.. In other WQrée, the answer 1is
. = 0‘ . H
derived from the data. The point here is that the current

language of the task is disguising discrete tasKks, or, at
times, could be specifying duties yather than behavioral

-~

tasks. The significance is that if duties or multi-task

cmbedded statements are used, respondents cannot honestly

: provfde data. If a journexﬁen only performs ogeatyge of

examination' of excavations, should he answer the entire
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statement Oor not answer it at all? Of course, if the
oécupational Ahalyﬁt is answering this statement by vir-
tue of FJA methodology, then this paper argues that
A.gooa measurement has already been lost (see Exhibit 3).
Task 1.1 also deals w.th frequency which is.of
~crucial importance to the objectives of the Canadian

Occupational Analysis. Currently, methodology asks

for expert opinion on frequency. TI/CODAP rgports it
out a; actual. Research experience has amply demonstra-
ted that there -are feél géins in capturing frequency of
- task by sufvéy methods. Unlike weaker survey methodolo-

gies, however, CODAP reveals the relative time qgentldn

EEEK" This 1is much mére sensitive as a frequency measure

and permits combarisoﬁs of différenceé to be computed

(see. Exhibit 8). The distinetion is nbt a small one. .
. C

For example, Task 1 could be revealed as equally frequent

for both abprentices and journeymen. With CODAP, however,

the following figure shows why the science of occupational

analysis has been advanced:

Exhibit 9
TASK 1 - OVERLAP

-
N "Examine Excavations"

\,

\,

Time Spént Time Spent by
by Apprentice Journeymen
9% - 25%
4 ' Overlap of apprentice with,

. Journeymen -
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’ The last facet of the Canadian Occupational Analysis
is the quality factor. WithsTI/CODAP, many different
qualitative measurements can be used. Foxr example,
task difficulty has had some merlt (c.fnﬂmead, 1970a;
1970b; Mead § Christal, 1970). It is defined as the

amount of time it takes for individuals to learn- to

f,('\

perform a task adequately. Research has sﬁowq tﬁat
supervisors, experts WOrkimg in the field, can agree
on relative difficulty of tasks within an 6ccupation3.
This variable can be clustered by CODAP the.same way
that relative time spent is. Many of the quality fac-.
tors 1n the current Canadian system are really the pex-

formance of task to a<§tandard As mentioned earlier,
. ? !

the standard belongs in the task otatemént *However

task difficulty has many uses as a.way ‘to welght empha515/
for currlculum building. -Because CODAP is such a flex1-

ble so:tware package, var1ab1es such as task dlfflculty

. can be added to other var1ab1es to create hybrld varlables

Al
for oceUpaL1una1 analysis. For example, the cross products

of task dlffleulty and time spent can be summed across a11

tasks for an entire inventory. Career ladders can be

computed with this statistic. These ladders indicate the

range of task complexity and difficulty that make.up a
job family. Both vocational counseling and mobility assess-

ment can be facilitated with this type cf analysis.
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€areer Ladder Development
As discussed by Christal (1974):

...most career ladders contain several types of .
‘jobs which may.vary in difficulty. The CODAP
+analysis system can be used to identify these

job types, and difficulty indexes can be used

to determine which job types might be shredded
out into new management units for performance
by lower aptitude personnel. The task difficulty

indexes can also be used to identify tasks which
might be pulled out of existing jobs and engineered

into new jobs for performance by /tess talented in-
dividuals. However, in.order toubuild the most

meaningful contingency plans, what 1is needed 1is a
_method for comparing aptitude Trequirement levels »
_for jobs across all career ladders. :

This approach can be outlined in general terms.

Step 1. Select a set of carcer ladders requiring the same type
of aptitudes, for which'job'inventories and recent
occupational survey data are available.

Step 2. Collect~Tatings from supervisors to determine the
relative difficulty levels of all tasks within each
" ladder. '

Step 3. Select 30 to 40 tasks at various difficulty levels from
| each ladder. This will form the benchmark set. Relia-
’ bility of final results wil]l be enhanced if the tasks
celected for the benchmark'set are well known or easily
observed.

Step 4. Obtain relative aptitude requirement ratings for tasks
- in ‘the benchmatk set from knowledgeable behavioral
scientists.
Step 5. Within each ladder, compute least squares regression
) _ equations to predict task aptitude requirements from
ot task difficulty levels. =\ ' ‘

Step 6. Apply the equations develope:l in Sfep 5 to re-scale
a1l tasks in all ladders into a common aptitude require-
ments framework (the benchmark scale). Y

rY
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(Exhibit ¢) presents 20 points representing 20 tasks on
a particular career ladder which were included in the

benchmark set. The position of a task on the vertical

- /

7

axis represents its difficulty level relative to all
other tésks in its own career ladder. Its position>on
the horizontal, axis reprc:ents its aptitude requirement
1ével rels: _ve to other t;éks in the benchmark set of
tasks. A . .ne of best f.1 has been drawn fhrdugh the
points. Using this graph, the relative difficulty index
values can be converted into a;titﬁde requirement levels

for all tasks in the career ladder. ™[ f this procedure

is repeafed for all ladders having fasks represented in

- the benchmark set,; the final product is a set of values

indicating -the relative aptitude requirement levels for
all tasks in all ladders.

(Exhibit 10, about here)

Manpower Modelling in the;y;S. Navy

e

The challenge to the Naval manpower planner is
accurately to staff the technical needs of positions and
to éfficiently maﬁagg the human resources available to

. . 4 :

meet those needs. To accomplish this’, managers have

élways been faced with a need for the best assignment

of people to jobs. This function, of mafching people

to jobs so that the resulting organization makes optimal'

L]

use of the personnel "available, is addressed by the multi-«
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~‘attribute assifnment model developed by the

.Office of Civilian‘Manpower Management (OCMM) iﬁ'con~
junction with the University of Texas at Austin. Longlrangé
fre;eérch plans are to construct a dynamic model, |
" which would be able to take into account the effect
of training and experience gained “in eéch ;ssignment. .
The implemeﬁtation'of such a‘model, however,\is a com-
pilex undeftaking, and so the first step began\ﬁy'working

on a static model called MODS for Models for Organlzatlonal

_De51gn and Stafflng (Charnes, Cooper, Nlehaus;G Stedry,
1968 . i

1

Overview of Model ' %

Exhibit 11 shows, in a general way, tﬁat the two
principal types of input--the descriptions/of the per-
sonnel and the\fequiremén%s of thé jobs--gre-derived
from the TI. The personnel information ﬂs ready to be
fed dlrectly into the a551gnment model, /but the job in-
-formation must first be analyznd to produje a minimum
acceptable level for each task comprlsed in each p051~
.tion,~as well as the desired, or goal, level. It ds
also possible to.specify weights to indicate that some
goals are more important than others.

| (Exhibit 11, about here).
For the central computer pfogram, a preliminary
pass eliminafes any man-job combinations in which a

10
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.Exhibit 11

Models for Organizational Design and Staffing - MODS

r—---—--_-—u-n—-n_-~_--‘_-1
1 GUES:IONNAIRE i
i i
] - ]
i PERSONNEL i
i INFO i
i L
1 -1 ]
| ]
L-----wn—------_--_--— ---—J

\ . _ _ o8 S
: ANALYSIS - e

MODEL

WEIGHTS

MANAGEMENT
REPORTS

: / . . ‘ ) ..
Source: - Moore, B.E., et al,"Using Task Surveys in Assigning »
- People," ;The Journal of Navy Civilian Manpower Management, 7:[”

‘No. &, Winter, 1974 .- -~ -~ .. o ’ -

N
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‘glven person cannof meét the‘minimum requirements,/ for
fh~. job. The computerized model then looks si;ulta~
neously at ail of the remaining personnel dégﬁfibed and
jbbs to be filled,vana finds that set of a;ﬁégnments
which will. result in all of the goals beiﬁ% met as néarly
“as possible. The distribution roupine/ﬁﬁich actually
finds the optimum match was provided bé Dr. D. Klingman
of the University of Texas af Austin/(1972).

The management reports'produced are four: ra listing

of the optimal assignments, a 115t1ng by person of'glle

job of all persons m1n1ma11y qualified, and a tralnlng
requirements report which lists the tasks and the degree
of deviation from the standard required by managément:
Exhibit '12 is a section of an actual tasklinventdry.
Step 1 merely asks the respondent to check whether he
does the task or not. " The purpose is to review tRe en-
/ .

tire list before maklng any ratlngé at this Juncture,
JOb incumbents are recognlzlng and recalllng the tasks"
they‘perform. Additions to the list may occur at thJs
time. .
| ) (Exhibit 12, about here)

' Sfep 2- in Exhibit 12 asks for the now familiar.
re1ativertime spent on each task performed/“ Once we

“have relatlve time ratlnqs for tasks performed ?he

ratlngs can be conver@ed into estimated percentage of

72 ' : . | .". ’.
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Exhibit 12

3400

. MACHINE TOOL FAMILY

Each step should be performed for the fuli list of tasks
before proceeding to next numbered step

STEP L.

DESCRIBE YOUR PRESENT JoB BY
CHECKING (") ONLY THOSE TASKS
IN YOUR PRESENT JOB. R

STEP 3.

ENTER YOUR QUALIFICATION FOR ALL
TASKS IN MACHINE TOOL FAMILY. USE
LETTER CODE A-E, AND N AS BELOW.

A, LIMITED EXPERIENCE, NEED
INITIAL TRAINING OR ASSISTANCE.
B. SOME KNOWLEDGE AND EXPERIENCE
NEED OCCASIONAL ASSISTANCE.
C. CAN PERFORM ALL NORMAL WORK IN
D

|

STEP 2. j

INDICATE RELATIVE TIME ON EACH TASK
IN PRESENT JOB. ONLY ENTER TIME

FOR TASKS YOU CHECKED ON STEP 1.

- USE NUMBER CODE 1.7 AS BELOW. (T!ME -

1. VERY MUCH BELOW AVERAGE TIME
ON THIS TASK.

DOES NOT NECESSARILY = IMPORTANCE) '

2. BELOW AVERAGE TIME.
THIS TASK. 3 SLIGHTLY BELOW AVERAGE TIME.
. 4. AVERAGE TIME.
D BROAD EXPERIENCE, CAN ASSIST & SLIGHTLY ABOVE AVERAGE TIME.
OT*‘“’%S' INSTRUC 6 ABOVE AVERAGE TIME.
E. ABLE TO INSTRUCT AND DO 7. VERY MUCH ABOVE AVERAGE TIME
. DIFFICULT WORK. ON THIS TASK
N. NOT IN MY FIELD. '
+ ” STEP 1. STEP 2.
STEP 3. :

. —p | CHECK , | ENTER
ENTER OWN OWN JOB| TIME
QUALIFICATION . TASKS 1| CODE
FOR EACH TASK .

DUTY A- READING BLUEPRINTS, MECHANICAL DRAW|NG§, AND SKETCHES
E 1. . READ SKETCHES AND SINGLE VIEW BLUEPRINTS.. L/ é
E 2. INTERPRET SIMPLE TWO OR THREE VIEW SKETCHES. vd 7
D 3. INTERPRET ASSEMBLY DRAWINGS AND LAYOUT DETAILS WHEN v | £
NO DETAIL DRAWINGS ARE AVAILABLE ,
D 4. READ AND INTERPRET COMPLEX DRAWINGS FOR THREE VIEWS v L 3
- WITH CUTAWAY SECTIONS, ) -
c 5. READ DESIGN SYMBO(_S AND SPECIFICATIONS REQUIRED TO / M}
‘ LAY OUT SKETCH TYPE DRAWINGS, USING THREE VlEWS—- |0P
FRONT, AND SIDE
c 6 |DENT|FY SHAPES. TOLERANGES, DIMENSIONS, FINISHES, AND
TOOLING POINTS FROM COMPLEX BLUEPRINTS AND MECHANICAL
DRAWINGS. .
ADDITIONAL TASKS:
ADD ANY SIGNIFICANT TASKS IN YOUR PRESENT JOB WHICH ARE ’
. NOT LISTED.. ™ -
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time values. These data can then be analyzed by CODAP \

. to find the degree of overlap of two or more jobs. The
ideﬁ%ificafioh of similer task clusters leads to the
definition of job-types--a form of job.description;
'Tmese job-types are behavioral job descriptions, which:
is to say that they do not repfesent what peopie ought
to be doing, but rather just what they actually report
themselves to be doing.
| In Step 3 of Exhibit 12, the job incumbent indicates
his prof1c1ency in a given task, ranging from A (limited)
to E (expert). 1In agreement with Campbell, Dunnette,
and Arvey (1973), personrnel assessment ought te focus on
meaningful samples of work behavior rather than signs
or indicators. The better predictors of proficiency
(potential or actmal) should be samples of the work be-
havior in terms reflectlng the context of work, i.e.,
the task. Also, in the new cra of equal employment
p“ortuniff (EEO)' all organlvatlons must be able to -
prove that personnel ‘measures are related to satisfac-
tory levels of productive human performance This 1is
equally true for promqtlon as well as eatry level screen- .
ing.procedures.‘ What the MODS is investjgati%g as a
meaningful sample of work behavier'is reflecmkd in
Exhibit 12. The effectivemess of job proficiency measures

is highly dependent on the accuracy--and com%leteness\of

job information. Therefore, personnel proficiency is t©o
" T4

[

i

i
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-be measured as it 1s félated to a specific task statement

of?job behavior. Since a current job may not calg for

all the proficiencies the incumbegt ﬁas, it 1s quite -

possible a largérnumber of proficiencies will‘be scored.

Retention of this”information for a skills inveﬁtory is

one of the by—producté the assignment model offers.

‘Notice that task 6 of Exhibit 11 is marked for proficiency,

but not the job.. The job doesn't currently call for this

task, but the information is stored 1n the skills bank

of MODS. | ’

. "As a first test of validity of the TI, supervisors
were piesented with clusters of relative time spent 1in
ceftain tasks and were asked to identify the men associated
wifh these clusters. This they found éaéy to do within

14

/ thelr departments.
/ .

/

Later, convergent validation was assessed statistically.

Each supervisor voucheréd all subordinates' ratings- of
task'performance fgr the MCDSAindependeﬁtly. Subordinates'
ratings (close to ZQO tasks) were subtracted from the
superviéérs’ independent ratings of each subordinate.
Clearly,Aberfect agreement equals zero; e.g., low sub--
ordinate rating of 2 minus lowﬂshpervisor’s_rating of

2 eqﬁals zero.' Our data analysis for-éhe job-fa%ily

shows 63% agreement'fﬂ=79). Itém.analysis shows that

four task statements caused widespread disagreement.

A o | 75




-70-
By eliminating these ambiguous items, the increase in
the percentage of agreement rose to 88%. vIn general,
research shows that the smalier the unit of descr 1pt10n
the more stable descrlptlons tend to be. These ratiags
are based on discrete tasks which ranged to almost 206

significant tasks.

Assigning Pcople to .Jobs
| The TI was employed by the U.S. Navy to deécribe
people‘in terms of personnel proficiency. Occupational
analysis by CODAP was combined with supervisory specifi—
catlon of minimum and ideal levels of job performance on -
tasks. Exhlblt 11 1nd1cates how fhese data were coiiected
via the. TI then merged by the MODS for person/job matching.
Tne MQDS now looks ‘simultaneously at all of the per-
sonnel described and all jobs to be filled.- Assignments
will result in all the goals of.the tasks being met as
necarly as possible. Exhibit 13 displeys the fictionalized
names of the optimal assignments for each position, i.e.,
those who devia*ed least from ideal levels of task per—f
formance. Twp other reports of possiple matches are also
‘§hown. Thesc indicate people by jobs or jobs by people.
Tnaf is, these are the rosters of those who meet minimal
levels of task pérformance required in a 5ob, but not

the'ideaI./,The implicétioné for the manpower planner'
I

-
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A
. are many. ‘For example, as job reéquirements change, new
goals can bé set by personnelists on expanding or chang-
ing positioﬁs. .
| (Exhibit 13, about here).
 The optimal assignments in Exhibit 13 reflect a
manégemént repo;t_ghat is not of use in the case of a
single'civilian position being filled. waever, the
. register of;the minimally qualified shown in Exhibit 13
could be useful to the selection committee for single
position assignments. But there are many applications
in the Navy in which it is necessary to assign numbers
of people at the same time. One such case is that in
which a number of graduates from an apprentice program
neeé to be placed. Another’case is~that of large acti—
viﬁies which hire a number of people with similar back-
‘\\‘ grounds at the same time - for instance, at the end of
a schoolhyear. or again, across-ccmmand management intern
programs might find the MODS useful. . -
The foﬁrth.and final management report of the MODS
is the training requirements report. This'displayé |
individuals by position and lists their proficiency"
on that task against'the goai or standard requiréd for
ideal performdnce. This report becomes a training p15n3
for one individual or the same report can be aggregéted
- to prodﬁce a group trainingllequirementslrepbrf. Other

possible uses have been specified as in the Upward Mobi-
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, Exhibit 13
MODS Management Reports
- : OPTIMAL ASSIGNMENTS
JOBNUM  JOB oss\c’mpnon SSN PERSONNEL NAME
S
380091001 SHEET METAL MECHANIC 666666566 SESTUS PROMMEN
380611001 SHEET METAL MECHANIC 333333333 THEO SINGER
380611002 SHEET METAL MECHANIC 111111111 ONEDA NORTH
380611003 SHEET METAL MECHANIC 222222222 TOBY LOVE
380650001 SHEET METAL MECHANIC 150000000  QUINCY MALL
380691001 WELDING BACKGROUND . 130000000 THERESA WEST
388013001  MODEL MAKER.WELDING.-SHT-PL 170000000 MILLIE GRAHAM |
388093001 WELDING BACKGROUND 444444444 FREDERICK PIERCE
388093002  WELDING/BACKGROUND 180000000  CLEE NAIR
388093003  WELDING BACKGROUND 110000000 £LIZAH BETH
288093004  WELDING BACKGROUND 555555555  PENROD STOPPER
388193001  MODEL MAKER SH AND PL METAL 999999999 NINA KNELL
POSSIBLE MATCHES BY PERSON
SSN PERSONNEL NAME OB NUM JO8 DESCRIPTION
100000000 DECIUS YELLEN .
1 380691000 . WELDING BACKGROUND
110000000 ELIZAN BETH .
. 380611000 SHEETMETAL MECHANIC
380691000 WELDING BACKGROUND
386093000 WELDING BACXGROUND
inn ONEDA NORTH : .
380611000 SHEETMETAL MECHANIC
380691000 WELDING BACKGROU{‘D
120000000 TWYLA KING
380611000 SHEETMETAL MECHANIC
130000000  THERESA WEST - .
38061 1000 SHEETMETAL MECHANIC
280691000 WELDING BACKGROUND
388093000 WELDING EACKGROUND
POSSIBLE MATCHES 8Y JOB
308 NUM JOB DESCRIPTION SSN PERSONNEL NAME
38069000C SHEET METAL MECHANIC
N 150000000  QUINCY MALL
170000000 . MILLIE GRAHAM
180000000  CLEE NAIR -
333333333 - THEO SINGER
66665666 SESTUS PROMMEN
999999999 NINA KNELL
380691000  WELDING BACKGROUND
100000000 DECIUS YELLEN
110000000 ELIZAH BETH
111111111 ONEDA NORTH
. 130000000 THERESA WEST
140000000 CORY BOTTOM
‘150000000 QUINCY MALL
170000000 MILUIE GRAHAM
180000000 CLEE NAIR
333333333 THEO SINGER .
- 444444444 “REDERICK PIERCE
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lity Program where the model could be used to help in
determining wnich pFOple ought to be directed to what
* jobs.” Related to this use would be that of establish-
ing training requirements for personnel by indicating
the discrepancy between current capabilities of incnmj
bents and position requirements. Still another area
is that of evéluating combinations of military-civi-
lian assignments. | |
Eventually, of course, the MODS hnpes to deal
with multiple periods. Such a dynamic multi-attribute
‘assignment model would be nceded to_address the pro-
blems.of corganizational redesigning, and ultimately
could be usednin_conjunttion with other OCMM manpower

r

planning models. '

~

Summary and Conclusions ' o

This papef reviews the history and deveiobmenf of
the task inventcry within the:general context of occupa-
tional-analysis., . . -

" Three abpruaches td-oécupational analysis were
evaluated against a common set of attributes. ‘The
threenbasic approaches are engineering methods, func- -
tional job énalysis; and tne task inventory. ~No one
system is consistently better than the other on all

. \ ] :
attributes of occupzaticnsl analysis. No one system
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satisfies all possitle products for which occupational
analysis is used. However, TI/CODAP (task'énventory
with computer assistance) comes closest to meeting the
criferia of good occupational analysis. It alsb ﬁro—
duces many very usef{ul products sﬁch as job evaluation,
manpowgr planning, and occupational restructuring.
CODAP,lthe softwdare package developed by tﬁe Air Force
Human Resources Laborétory, was reviewed in order to
indicate the kind and vange of analyses possible.

Task clustering via CUDAP is just one of many useful
applications made pgssible by this software package.
Task job descriptions based on survey technicues are
one of the basic products of CODAP. This paper attempted
to demonstrate how this form cof task analysis»is used
by fhe'occupationél énélyst and manpower'plannef.

The rgle?ance of the Tf/CODAP,was discussed and
'prgctiéal applicatians were reviewed.'_Whéther for cer-
tification of skills, job description, career ladder
development, or manpower modelling, the TI/CODAP pro-
duces accurate, reliable, and comprehensive job data.

Lastiy, peréonnel assignment modelling was discussed
as a'special adaptation of the TI. The creation of a .
comprehensive and exhaustive per:on/position data file

was combined with low cost, accuracy of assignment, and



computerized speed. The MODS® (Models for Organiza-
tional Design and Staffing developed by OCMM in asso-
ciated with Carnegie - Mellon University and The
University of Texas}at Austin) produces four manage-
ment reports that indicate the optimally assigned
pefson,;alllpersons by all jobs, all jobs. by all pef-

' soﬁs and a,tréining requiremenfs report. Ail of these
reports dfiiize‘fask level data. Aiso, this'system
satisfies EEO, CiviI.S¢rvice, and U.S. Navy }egulations.

In sum, the relevance, utility, an

comprehensive-
ness of the TI/CODAP seems to offer # significant step

forward over other forms of occupational "analysis.

/

’ : : A -
New applications of the TI/CODAP/#re still being develcped

\ : s . . . -
within the Air Force, the Navy, and at major unlversities.

t

v
/

_ 2 1f the past fifteen years of continuous research
'is any measure; then the prospects for new advances in
the TI/CODAP seems assured. 81
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