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ABSTRACT - S -

. g This report on'.thé results of the -application of the

- Health Services Mobility Study '(HSMS) task analysis sethod in
diagnostic radiology debcribes seéveral cageer ladders starting froa
the aide level in quality assurance or patient care, rising to ‘the
technician level, and then on to the radiologic technologist level,
"with options to continue to supervision or to radiation physicist. A °’
new. job, quality assurance technician, is identified. The volume
describes.the method and results, the economic rationales for job
restructaring, and the use of job ladders; it tells hov to rationally
rfestructure jobs after evaluating the allocation of tasks by level
and content. It'describes-a career ladder prograa, cost strategdes,

+ trainee selection, and -offers a mini-manual for perfoemance ‘
evaluation using HSMS task data. It describes the coamponents of a
safe practice and gquality assurance prograa, and includes a°check
list for. thé consuser. There are five technical appendixes. (Volume
II, available separately, feals with curriculis objectives based on
the task descriptions.) (Author/BL) ! ) o )

- o
‘ . (U

%

tttaatttttttttttyttt¢¢¢{41¢tt:ttttttqtttt#tt.tatttptttg;ttq.ttt:itttttt
s’ Do‘cuments acquired by ERIC include many irformal unpublished *
* materials nbt available from other sourées. ERIC makes every effort *
* to obtain the best copy available. Never@heless, dteas of marginal %,
. ® repyoducibility afe often emcountered and this affects the quality  "#
.. .#% of -the microfiche and hardcopy teproductions ERIC makes available *
% via the ERIC Documeént Beproduction Servic¢e (EDRS). EDRS is not *

* respopsible for the quality of the original document. Réproductions *

* *

. .

.supplied by EDRS. are- the best that can be made from the original.
D e S T T T L el

b4




’ .
v SN ‘
‘ .
I
1 « ‘ - s . ~
o " A
USING TASK DATA IN DIAGNOSTIQ"RADIOLOGY ! s
) ~ < . . X *‘L
. . o 3 ’ 4
Researclr Report No. 8
Volume 1 B -
JOB LADDERS: ASSIGNING TASKS TO JOBS )
» ) \ \. o~ o
e~ .
. 7 S by, = .
B N ‘ . Eleamor Gilpatrick, Director )
. v . Health SérvicesMobility Study .
- EALTH. o
» . MENT
” > ~ “usl EUP::T:‘ s:‘\EwFT;R:‘
. C o NATION CATION o
s . ent MRS EEN o FROM
( 3 , . ‘A‘:FNPGET PO::')TT :E.S:"m; quTE Of
2’ s SSTEANTEO HC‘ABSH\:‘&N poLICY
- - €D i
] - . N ’ ) T M
, “ .. .. . contract No. 82-34-69-34 ‘ ‘
. EMPLOYMENT AND TRAINING ADMINISTRATION. . :
S ' US Department of Labor | .
- ’ - ' ; . R
dq' ' : e ' S S T
SN S A - '
. . Sponsored by Hunter College and .
» N . The Research Foundation, City University of New York '
4 R - | <
. R . . ) b - / ' ~
- L Copyright 1977 by Eleanor Gilpatrick =~
N\ N : S g ' ~
Q- | L . R
i . , N . .
o




ACKNOWLEDGEMENTS

Al

. Many individuals cooperated to make it pogsible t¢ produce N
the 'skil{\ and knowledge task-data on which this dqcument is based. We
to the staffs of the Montéfiore Hospital "and Medical
e Mt Sinai Hospital and Medical €enter in 'New York City
and the Catholic Medical Center of Brooklyn anikQueens for allowing us N B
to intetview working staff so_ that we coul§n lop the task descrip~-

. tions.. We were allowed to.come back and igterview these same staff
«  in-order to scale the tasks 'for skifl and Bnowledge requirements. All .
these "performers" have been acknowledged in the volumes of Reseatch '
_ Report No. 7. We wish to thank them again here. We also wish to men-
“ tion a reviewer of our radiologic ‘technologist tasks whose ngme was in-
advertently omitted in Research Report No. 7, Volume 2. We thank.
. Gertrude Dourdéunas, Chairman, Department of Radiologi~\fechnology, -
Hostos .Community College, CUNY. -

4 ) .~ I would like to thank the staff members of the Health Services . ,
Mobility Study who carefully scaled the- tasks for the skills and knowl-
. ) edges required and then reviewed the scaling again and again.for cop-
. sistengy. ~These staff members were Christina Gullionm, Senior.Research
. ) Associate, and Jeanne Bertelle and Irene Seifer, Senior Job Anaﬁzsts .
The computer work was carried out by Christina Gullion, who
- also conferred on much of the analysis for Volume 1. Irene Seifer pro- '
+ 7 < vided editerial inputs The demanding job of typing this document was .
. carried out by James Green and Rick Preston. . )

Special notes of thanks go to Dr. Michaei R. McGarvey, -Vice
President for Health Affairs at Hunter College, City University of New
York, and William Throckmorton, our Project Officer at the Department . L
of Labor. "~ Without the continued understanding, faith, and support of" * o
these two, the work would:not have been able .to be compleged.
»

. - L -
“‘ Additiopal funding- which made publication possible was pro-
- vided by the Bureau of Radiolggic Technology,,New York State Department
of Health.

- -
- -

+
»

We thank everyone for their help. Any mistakes or conpro-
~versial positions are solely the responsibility of the Health Services

Mobil!t Stud
y v Eleanor Gilpatrick

The research reported herein was. conducted under a contratt with the p
Epployment ‘and Training Administration, U.S. Department of Labor, under {' .
the authority of the Comprehensive Employment Training Act of 1973. Re< ’
searchers are encouraged to express their own judgments freely. Inte -

~ + pretations or viewpoints stated in this document do not necessarily re- .
present the official position or policy of the U.S. Department of Labor,
The New York. State Department of Health, or the City University of New York.

-

.. s L




3
.

-

!

PREFACE " ' ' P

* . ~

The Health Services Mobility Study (HSMS) has been involved. = - .
in/nesedfch in the health manpower field in the United States since 1967. ‘
It has designed methods to analyze jobs, cﬂbate job ladders, develop eur-~
riculum objectives,,and evaluate job performance HSMS 1is. sponsored by
City University of New York (CUNY) through the Research Foundation and *" s
the. Hunter College School of Health Sciences. Since 1967, funding for
HSMS has come from the Office of Economic Opportunity, the Health Services .
and Mental Health Administration and the Bureau of Health Manpower, both
of HEW, and, primarily, the U. S. Department of Labor, Manpower Administra-
tion, now ‘the Employmeht and" Training Administration. The Director of the
*Project, Eleanor Gilpgtpick, holds the rank of Associate Professor at the .o
Hunter' College SchooX of Health Sciences, City University of Nep York.

Thies report presents the resul!s of task analysis in the area
of diagnostic radiology, and is the first application ofthe HSMS task-

*analysis and curriculum design method to an entire’ functional area. This .
work .is reported as follows: . / : .

. L
Research  USING TASK DATA IN DIAGNOSTIC RADIOLOGY | : ’
Rpt. No. 8 . . <2
Vol. 1 Job Ladders: Assigning Tasks to Jobs. . ¢ 7

\" Vol. 2 Curriculum Objectives for Radiologic Technology. . .t

3

. . LE .
These volumes mﬂke use of and refer to the tasks présent-. - i
. ed in Research Report No. 7 (see below). Therefore, when .
' the tasks are dfscussed, only the abbreviated. names of Y

the taéks and their code nuﬁbers are usedf .
Volume 1 shows how the tasks of Research Report No. 7
"interrelate by content ‘and level of difficulty, and re- K
commends’ several job ladders and new job structures. ’

The wvolume tells the hospital administrator how to use

the data for assighing.tasks to Yob titles, suggests ca- - T
reer ladders, and shows how to use the datg for perform-
ance evaluatidn. There is a chapter which outlirﬂs a s
safe practice and quality asgurance program for an insti- *
tution. (It was originally intended as a separate docu- .
ment.and was so destribed in the Preface to Reesarch ; .
Report No. 7.)

" Volume 2 presents curriculum guidelines and behavioral
curricujum objectives for 'use in educational programs - .
for the radiolq@ic technologist, including suggestions o F
for educational ladders’ to parallel job ladders. Re--
search-Report No. 7 serves as instructional material
in connection with this volume./ \ -
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Research =  TASK DESCRIPTIONS IN DIAGNOSTIC RADIOLOGY 2
¢ -Rpt. No. 7 A “ S - ' .
Vol. 1 ‘Medical Tasks: What the iologist Does.
Nol, 2 “ Radiologic Technologist Tas Dealing With Patient . -
! Procedures. = ) -
Vol. 3 o Machine-Relat‘;.d Patient, Caré: ‘and, Administrative Tasks:
) *_pha¢_Radiclogists, TechnBlogists, Nurges, and.Physicists

¢ e

. Do To Run Things and Look After Patients and Equipment.
Vol. 4 *.  Iddex of Tasks By Code Number and EXtended Name . K

Thése four volumes are the ' core%' documen& ii,e‘,,\ they_-
present approved normative" task‘descriptions inidiag-
_nostic radielogy. The first ‘three volumes present the .
re . task descriptions it a glven area #n numerical order by
L code mnumber. :r docuffept describés how the tasks vere N
developed and how to read them. Each algo includes list- .
- .. -ings that arrange the tasks by speclalty or function. ;
- g;he task descriptions provide instrpgtional materidls in
K - connection with educational prdgrams and/or evaluation or
, ] ‘review programs. . % S

k] ; —

Volume 4 listsithe exfended,nahes of all the tasks con< .
. tained in the first three volumes in nymerical order by
: & task code number aid cites the vofume in which éach task ~_-

descrigtion appears. i . ‘ ) -
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', FOREWORD

The Bureau of Radiclogical Health 5f the Food and Drug Administra-
tion is.responsible for minimizing’ unnecessary* expdsyre of the:

-~

~population to rad1at10n;’nc1ud1ng that used in medicine.. The b '
Bureau's programs intlude' activities to improve the education of
health care pevsonnel in the safe use of radiation. Thisis ,» ¢
important becauSesadequate education of professional and ancillary -

personnel who prescribe, conduct or 1nterpret radiqQlogic examina- ; .
tions 4s a crucial determinant in assm‘n;gmptum:m medical care i
with mlnlmun radiation exposure. J % * e,
. ’ -
: ~ 3
. The educatlonél process in the medical rad1at10n area, as in any &

field, can-be most effective wher it is based upon the actual
- tasks-and responsibilities which individuals will be called upon : \
to undertake in practice. S stematically and canprehensnfely

1dent1fy1ng and describing those tasks is thus an important pre- o

- requisite in designing effective curricula and credentialing tools.

The type of research which is represented by the series of projects
entitled "Task-Pescriptions in Diagnostic Radiology,'' conducted by

the Health Services Mobility Study} can Be an important step in,

this direction. These particilar projects, q

indjvidual reports, contain task déscriptions and- curriculum -

inating in several :

M

objectives of remarkable depth and scvpe, including much’ material !
on protecting patlents against unnecessary radiation expostre. .

.%fythough the Bureau pf Radxolog:,cal anlth has not contrlbuted’
the.design of thesg projects or to the content of the reports,

sible for de51gmng basic and continuing educational programs “for

we hope that they can serve as a useful resource for’ those, res,Eon-

medical radiatiom uSers, and 'thus that they can contribute to

he

safe and effectlve use of radiagion in megdical “diagnosis.. -
. . {

’

- g 4
(l .
— N

: A * y —— -
- . i
o 4\/ \ \J(7 7 .

Mark Barnett

Associate D1rector .

. . . Division of <
Bureau of Radiol

. A . ¢ "‘

Food and Drug ‘Administratiof 5

ing § Medical - Apphcatlons
ical Health
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o -. . CHAPTER 1. =~  ~ N )
. L ) " ] - ,\ » - . ‘ ] s - .
“ ...t < . ABOUT THIS-REPORT. . oo o

N "O ‘. B ’ . - o - . o~
- ’ INTRODUCTION : o ' . c . P
) o L T o A
- = . * - Research Report No. 8 £§“the product of the first ‘full-scake- el

e .
. N N . Y [

', apﬁlication of the job.ladder and curriculum design method of the Health

Services Mobiljty Study (HSMS) to an entire functional af%%.. We have L0 ’

‘analyzed'all the work found in a department of diagnostic radiblogy using

P . .
1 .

the HSMS té'k a\alys1s method. This, repiii présents recommendations on . .

. ' : several ‘career ladders that can take indlviduals from entry level jobs

P . R .

t& professional level occupations Volume 2 presents curriculum guidé- *

lines for educational ladders to.parallel the eareer\ladder recommenda- AT s

. P " tions. ' The volume offers behav}orally stated curriculum objectives arJ T
ranged ig seduences-that.reflect thelgob seduences'we reecmmend. - #
. ) o L . ‘ 7 . " “ .
‘ - STRUCTURE OF THIS REPORT - ' . ,‘ . 4 -, < ‘
. . kﬁlume 1 of this report&bresents the results of the HSMS job ;‘

.
B
¢ .- PR |

[y
-

-

- analysis me d in di}gnostic radiology. -Chapter 1 presents a summary -of ,

hd -

* € - //' I § ‘
the results and- describes'the background of the work and the data _base. .

r S

[N

Chapter+ 2 presents the results of the analysis, i. e.; our job structyre -
L} . v . - .
. and career Haddeg commendations Chapter 3 is directéd to the hospital -

. °: 78 .
o} department adm1nistrator. It suggests how the data and results can be

Y

~

., .used by an individual institution ot\department to make rational use-of -

- .
. -

manpower. It suggests how to restructure jobs and assign tasks to l%?s ) <,

A\

‘and titles at y@rious levels to provide'upward‘mobility while hancing .

the quality of output and holding COSfS‘dOWn. Chapter 3 also describes .,

. a “

LY

how to use the HSMS data for péfformance evaluation. Chapter 4 deals with .

- ' " a . \

, . .
'

N . . . 1-1 P B —

. ,




S . . LS T ' . . : S
S ) safe practice "and quality assurance +It~offers a progﬂam for quglixy as- C
© v e "'q‘ .. ’ N, 4 ‘.

surance and a check list for c ﬁsumers It is directed to,the-institution,
o\

v B
i ' . ~
» -A [

oo ot ‘educator, or. consumerfinﬁeresﬁcdeip the_g\omotfon of tadiation safety and '
¢ i - IV‘-‘Q\' L) "" o~ 'L ‘ <! -
) - quality care. Chapter 5 coaers the technical contené‘bf the HSMS method, )

. amt" describes the ana}ytic work: ) . - ) T ,

. ‘.
3 . B - . T -

- C-' ( . . - t, ?' / ) -
N . Volume 2,0f this report presen:s curriculh? guidelines- for edu-r -
v’ Toae - ’ ? , .- —
i . :
‘ \cational programs that would parallel the career ladders. " The HSMS method ¢
; . C e

of curriculum design has‘been applied to the aide,'technic1an, and teéhnol~'

- * . - . . -k

o ogist levels in diagnostic radiology. The results,are guidelines for, edu-, *

‘1 L . P oL . ' -

- - s K - . - \ . “ [
Y cational ladders and sets'of behaV1ora1~Eurricu1um objectives which utilize |

~ 2

. the HSMS twask data. Chapter ’describes th’!' conce,pts used and the- work that a

S C o | %
* was done-.1 ‘Chapter 7 presents ‘the curriculum guideLines, 1ncluding‘sugges— ..
.. . . _ _. -
. tions for pr;gram des1gn, instru¢tion, and the use of ourriculdm o;Jectives - )
i°1 . . in the development of profic1ency;€ests. Chapter 8 presents- curriculum out- _7:
- ‘ _lines, and Chapter'91presents the osrriculum.ohjectives in numerical order. .~

a ". , V. . .
. _{,.{‘.‘t/[ T, . _, \

v

v - S , The task descriptions, which aré - tpe core of the analysis, ate -
. ¢ . A g . .-

' voluminous. The descriptions are d Eﬁiled and _can ‘serve as instructional

materials | They can also be _used for developing in—house programs in per=

/ .

formance éyaluation, quality’ assurancef orLtrainee selection for upgrading.
' . S _‘, ~ ."

Our decision was to present the task descriptions {n a separate report,
14 ".‘g v # ' -y To. -
Research Report No.'7 which is in four’Vblumes,?' It*presents the HSMS - ° ;

. .
L - - . . . (3

i ’ ' . T : o . 1 UV :
- s o : ' A v LT e e
"N\ 1 ST ' S c - N
- B The chapters are nurtbered consecutively*in the report; Chapter 6 is the ‘ -
. , first, chapter of Volume 2. =~ ) . o I
I 4 . . - . . o .
” 2 Gilpatnick Eleandr, Task bescriptions in Diagnostic Radiology (( four vol- =

A .umesf, Research Report.No 7, New York: Health Services Mobiliéy Study, 1976. .

3




ttasks represented, of which 368 were identffﬁeg in'idagnostic raﬁioLpgy.,

task descriptions which‘are,the réference base.of this report. (See the

i 1

preface for a description of the-volumes ) In th*s report the‘tasks are

referred to solely by their abbreviated task names and/or by code numbers

)
. . -
- N . .

\_.; ¥ .
We wish to keep ‘the text: of-this report as unencumbered as pos-

> 5 -

ASible. Therefqre,;a good deal of the detailed statistical material is

A

provided in the .five aPPendixes at the end of Volume Lwo;t, -,

PR . "" ¢ . T .
Appendix A lists, by order of Task Code Number, Che abbreviated Lt

-~ !

names of all the sasks that were’ used in the analysis. s%here are 566
“.

L)

< The remainder were found solely in an earlier piIot test bf the HSMS ,

3

method that was carried out .in an ambu}atory care, family health center.

" (Some o?Atﬁe‘analysis involved pooling all the task data developed by .

.

HSHS.) \The'end of Apbendix A identifies the tasks,used.for,eaéh’of the

\ . : "
separate analysés'(computer "runs"). The appendix also indicates the vol=’

» 1y
) ' ~~ L 3

ume in Research Report No. 7 in which &’ task ] full descriptiay appears.

. , N . # .
’, . - . .
-

. The basic daPa for'the(analysis‘are the HSMS''6kill and knowl-

k]
-

. #Adge category‘sCale values assigned, to each of the tasks. "Thg g ale valuesV

t

for each task reflect what an 1ndiv1dual must know 1n.order to perform the

L&

¢ , % .
task Appendi?‘ B lists each gf the skiﬁd knowledge categories ﬁlti—

i

fied for any of the 560 tasks Sincelﬁe utilized_ three‘%élective computer

4 '

:uns" in additlon to the one. containing all 560 tasks, anﬂ simce somie - of
. Y

> . . ' - " te

3
. The results of the pilot. ‘test are reported in:

¢ilpatrick, Elearior, Suggestions For Job@nd Curriculum Ladde;s in’
Health Center Ambulatory Care: A Pilot Test of the Health Services
Mobility Study Methodolo esearch’ Reports Nos..4 and 5, New York* )

4
- Health Services Mobility dy 1972, g : \

P,
1 :3 -~
o
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. .the énaiysis (the factor analysis) uses only skill and kno&iedge categor-
* . * -

"y _' [y N ' . i . .
{;s that have soms, degree of_frequency across tasks, the appendix also

.-y

pro*dés ft}e reader with information on which skill and knowledge categor-

. Ay

iés were used in each "run" and for factor analysis. (The factor analysis’
£ ; . R inaly 4

< = v
] 4 , , ) ° -

is’ described in Chapter 5.)

- Al

-
PG

» .

:Tﬂe scales used. for rating the tpsks on their skill and knowl-
« L ‘ ) ¢ - : ' »
edge requirements are presented.in Appendix C. _There are sixteen skill

.

.k . ¢ . .

.. 1es. A task frequeney scale is’élso provﬂﬂed.for\usg by aninistfgfors.

:fcales and a knowledge scale that is used with all the knowledge categor-

-~ 4 -
\

S

»

(It was not used in the analysfé-of‘ﬁgg data.)

« £ o '
. - L J - ’ ;- !
. - Appendix'D is presented for readers %nterested in the details
\ B - " o - v -

e ~

of ‘the. factor analysis. It‘brésents the factor soluéioné which we adopted,

%

~

.t N 1 . . . . . .
the loadings of skill and knowledge variables on vt‘ "varfable factors"

(Table D.1), and presents the assignmenﬁ of tasks to the varioéus "task

-
| -

factors'. (Table D.2).. ) , : - .. Y

-

-

»
- s ~ v

Appendix’E contains the hearﬁ of the job.analysis,%esults.,lt
. . ¢ ? .

» - '

" contains seven tables,eazi one representing a task factor (grouping). The

tasks assigned tp each fdctor are listed in descendihg order of difficulty

PO - ‘
within job levelsfa The tables also present the loadiizg of the tasks on

{ L\
their factors. The first four of the tables in Appendix E are the basis’

-
. .
> : ) o

in these tables at j%b,le?els‘l (aide),”2'(technician),and 3 (technologist)

P

»

v

4

-~

"

for the HSMS jdb-Stracturf and career ladder recommendations. The task groups

* 7
- The three-tables dealing with radiologist tasks list the tasks”in descend-

ing order of their factor loadings. This'is not necessarily. the same as

difficulty. . L . .
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H
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- ) > - : ' ’ ° / . ‘e : ‘
=N are the reference groupings for which the curriculum objectives are de~ /
* .t , M ¢ . .- .

- signed, and provide the basis for the educdtional laddgr sequences.

. Therefore,. the appendix serves both Volume 1 and Volume 2.

-~ - . . v ' -
-

-~ ~ \ ”
)smmA’RY' OF RESULTS C . : )

A L 4

»

‘ . ."1. The first full-scale application qf the HSMS job analysis

g method has been succegsfully completed. in diagnostic radi-
ology. The analytic techniques have produced distinct,
logical groupings of téé%s inte—interrelated family group- _
ings (factors). Within these we have been able to assign
tasks to job levels. As a result, we suggest saveral new
job structures and career, ladder progressions.
_ 2. One career ladder starts at the entry (aide) level; deals ..

with/materials and eguipment, proceeds to a,technician

level in quality assufrance, and then enters the radiologic .
c technologist level, with options to continue into super-

) - vision and education or to brarch out and upwards towards

the job of radiation physicist.

3. A new job, that of'qualtiy assurance technician, has been
identified. It could be developed at institutions large
4 gnodgg’to support this specialty. The job provides an
upward step for the aide in radiogogiq technelogy., It @s .
a job from which to move on to radiologic techpology pa-
' . tient examination procedures. :

v

4. The role of the radiation physicist in diagnostic radiology
* is distinguished from that of the quality assurance techni-
cian. The former is defined here as a truly professional-
level occupation, that of planning and running quality as-
oo surante programs. . . ’ '

5. A second career laddef'stqrts at the entry (aide) level,

. deals with patient-oriented activities, bproceeds to’a
technician level in pgtient care, and then enters the radi-
ologic technologist level, w¥th options to continue into

- supervision and education or to branch out and upwards
- ) toward specialized nursing or emergency patient care. .
6. The jobh for the patient, care technician is narrower in .
scope ,than the full range of nursing that is associated
with practical nurse or registered nurse programs. The
. .overlap of training could be acknowledged for individuals,
wishing to move up in the nursing field. is job provides
-~ an upward step for the aide in contact wi atients in
diagnostic radiology. It,serves as a job from which to move

. ' on to radiologic technology patient examinat*::\iiggtaures.
’ 1-5
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The basig gtructure of the rgdioloéic technblogist's pa-
tient examiq&gion tasks combines a good many patfght care
skills and knowledge, quality assurance (technical) skills

-and knowledge, and major portions of -anatomy, and physiol; .

-

égy3~JThus. either or both of . the two job ladder sequemces
are possible, but require differently sequenced curr%pu- .
lem tomponents. These are provided AT Volume 2.

. .WQ'here able to succéssfﬁlly apply the HSMS method of cur-

riculum.develapment ta produce curriculim objectives that
cover él%’the work at the aide; technician, and technologist
levels ‘in diagnostic radiology. These can be arranged in
euqficufh’for five different jobs, a 3ingle job, or any '
combinatipn of these. ‘ ' .

N - - -

We present cutriculum sequences (outlines) for the radio-
logic fechné}ogist which. allow individuals to opt to "exit
durifg the programs as fully qualified aides or technicjans
in either patieat care or quality assurance. These eduta-
tiohal‘laddgrs parallel the career ladder recommendations
mentioned-above. - T )

e
L] .~ -

*

» . * - 12
The curriculum objectives are presented in units that can
be arrangeg in any sequence.. These can parallel job se-
quences or can be arranged across jobs to provide séquences

that solely geflaot rising levels of difficulty, or any @ .
: .

combihation of these. All the curriculum objectives are ’

< geared to the clinical performance of the *tasks identified.

'\l
7.
-
?
R
9.
- ’ q
10,
" ] a
- BAGKGROUND °

B
- Tt
C 5y

u;e‘ '-'- . -

.

"This section briefly rqyfgws thelobjectives_of the HSMS task

h -

analysis method3§descgibgs tﬁg‘coﬁerage and data base, and touches on the

3

task, sk&il, and kn;wiedge components.of the method. - . .o

Objectives '

ladders*o parallel the job ladders. _Qur intent is tq assign fé;;; to . -

v : .
Y . .. .
° . 7 . :' -
' p - .

N "'1 5

', Two of 'the major goals .of the HSMS task analysis method are

.

the design of job laéders and the development of curricula for educationhl

-

. !

-

. ) . . . . . '
groupings that require related skills and knowledges, and assign the tasks !
. - 3 . - } ¢

within éachﬁgroupipg.to job levels. The tasks within each'jqb ledel in"ay )

. g <
L . : .

1-6
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- -

- ¢ Ty .

; glven grouping would require similar levels .of the skiils and knodledges
R . that characterize the group.- (Later in this report we will call the

3 groupings ffaetons,"’since the gronpings are arrived at through factor .
Y ‘ 1 : o . : . *
analysise) : ,

Y

¢

For HSMS, a job ladder is a l¢gical progre;sion from one job

b

level to another within an interreixied grouping of tasks. Designed “y /f:f

this way, an. individgal s training for. and experience 4n a lower-l ver>
job on a!ladder is preparation for the n\xt level on the ladder,.and the
\ ,~‘
: addition% trainihfand -education needed for the next step on the ladder @

/

ig kept to a minimum. If the progression up the ladder can reach to pro-’

v

fessional levels it is legi?imate tp call the'job ladder a career 1adderf
" - 3 .

& . 'The HSMS method makes it possible to analyze tasks ip terms of* = ‘

LN

skill and knowledge requirements, groupings, and leggls. From thée point 4
- o ™ ‘
« of view of manaéement, this kind of analysis makes ‘it poééf%le to assign

. work duties to job titles raf!onally, to make optimum use of more. highly

tragined and more expensive employees, and, at the same time, to ‘have all Lo
’ R o s Q ‘.
the work carried out -by staff who are properly trained to provide qouality :
~ “, - » N ‘/ - ) P
'+ output. It makeq‘liitle economic sense to assign low-level tasks to high- -

¢ - 3 y
. R -
Y / -1 -

T .t y
_level-personnel; it make® little sociil sense to assign high-level tasks
" Ay . -

- to staff improperly trained to carry them out.
’ ' .

P ) From the point of view of employees, the design of job ladders

. " means that there is an opportunity to fhove ahead within-the institution;
. . . . ~ 1 . N R N
v the individual's investment in current tralning becomes an’ investment in
. ~ .
the future. Success in the gtven job means mastery of skills and knowl- ,° |

" edges that %#ill also be rfeeded at higher levels; and future training can
! 1-7 .
, / ' ‘ Co,
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E;gexpeéted to require related skills and knowledges, and/or" higher .
levels of skills and knowledges already.familiar in the current work.

The next step ui is also likely to be-observable jo the employee while
he or she is- operatimg in the current’ job. The next step is-not 3

v ot 1] 4 3

;0 %

mystery. ) ¢

From- the point of view of society, the job .ladder means that

- Y>

employees can be trained to reach their maximum potentiqﬁ and can -algo

N

have socially uaeful income* producing jobs along the way I/that reinforce :)

~
" their. trainin t Each tung on the ladder 1s an interim option to workjy

’
v *..

. .

. .
ladder are -also optioms. 'nJfe work and training are not mutually’exclu-

.

v

s+ . ,8lve; employeeé\can suﬁport themselves and institutions can have Ehe

-
. -

benefit of‘their trairing at one level while they are ifi pfeparation to

R R
, mové& up to the next level on the ladder; the current work can only bene-
= fit from this. . ' o N ?
i . . €
The HSMS analytic approach also makes it possible to uncover -

- . y
-

lattice relationéhips among task groupings. While ggoups of tasks often

S
. ot

’ ¥

. - . have mu;uallx;exclusive skill and knowledge requirements, some groupings

v
havé a great deal of overlap. -Especially at the early stages, where the
. ¢ . .
-~ ‘“investment in,specialized training is not great, our interest is to dis-

-

cover cross-over possibilities, A lateral movement is possible‘ from

v . )

job to job at points where some of the training investment is still

-

applicable but where a change fn the direction of the upward movement

e
.

from one 'set .of skills and knowledges to another is also possible. ,'

but cbntinuing education or latei reentry to a program to continue up the

Py
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~

i

“x

4

S ~While the spcial investment 4in health services lies primarily Y
. - .

~

-

) in the education and training of health manpower, one finds,workers in

& ' . '
health sexvice occuoationS‘locked into dead-end, jobs. At theisame time, -~
! N [

shortajes exidt for _properly trained professional and skilled personnel.

- .
'

/“\ R
One also finds shortages of educational facilities while schools continua)

v

to require redundant ;raining. In the ‘face’ of rising césts-aﬁd'the de~
mand for quality patient caye, improper allocation of functiqms to per—

., ) * - L f
sonnel, redundancy of trainingﬂfequirements, and non-transferability of
‘ L * T AT ’
much. lower-level training create an indefensible waste. We hope,that .~

&

‘
.

this report-will be useful in the efimination'of such waste. We algo
L . . N
hope that our attention to and concern with' the quality of performance )

.' ES <
LAY
.

(gs’ reflected in our tasks and in our skill and knowledge sdaling)’will -

R & .
. “ -
result in improved patient care. ° ‘- . o . ‘f
. ~ " //

Coverage - , . . Ca
' J

i o

. . . The 368 tasks described in Research Reﬂort No. 7 are our Basic' '.

.‘units of analysis. The skill agd knowledge requirements for the tasks are
. the’data base for this réport.- We attempted to cover'all the #asks that

-

one qould be likely to éncounter in‘a department of- diagnostic rgtiology

+
s e

in A major hospital center, including,fhoig,that would be found if full— -

scale quality assurance programs were gprt of the operation f* the depart- °

~ |

ment. Some Specialized types of examinations are excluded, as well as ;/) T\V

* -
-

some_p;ocedures considered to be dangerous by our EXpert reviewers. On

-

. ’ . “ - . .,
.+ the whale, however, the 368 tasks are orobably more than the number that
. , . - - e A :—-,'

.

M S . . .
5 Each volume of Research Raport No. 7 describes in’ g(eater detail the parti—
‘cular coverage of the ‘tagks in that volume. ¢ . .
.. . B ) Lo
. . 1-9 ‘ ) .
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‘wdﬂld ‘be found 'in any.given gener{l hospisal. b i . s
- . - ) MLl -

P 2N , . .

| ! . ’ . ’
" . | The HSMS collection of task de}.cribcions\is flot like a sample
survey. . Sample SuEVeys would dbyér Qn}y selected work gpd would pick '
. . .. ’ : » . . ) P
) up the same work at many locatiéns. Wgudeal with a' given task unit oﬁl; -
. ‘ ' ) anceg Our intentig& ig to describe and,reé;esent appr&;ed wo:k proée— ‘ ‘ 7
. dures for the purposes of éeveloping instructional materials, cur?icgiué. .
- : —. ‘ . ‘

objectives; and career ladders. For such purposes we deéE;Ibed; not just _'f

. » *

s the most typical tasks, we covered important fanq,cr difficult proceéures,',

-

' . C % 0
, emergencies, ‘contingencies, and the best possible practice. The data are «
o , ' . ' ' T . 4 g

) normative and .descriptive. Unlike the case with predictive dna ysis; gij

.- which deals with probabil}ty\theory and requires sampling of,thef@unibersev
) A - ' . * » ' ' - L . ) + ‘ . g
being studied, we attempt to present the universe and describe its charac<
, : . . - '.. o0 ‘ iu -
teristics. . B 7 : . ) . = 1
. ‘ . . X ‘.‘ -

. ‘ , . . ) . 2

Every éffort was made to include every procedure carried qu%

N ‘ . o
Py radiologists, radio%ogic'techndlogists, the body of tasks*which de-. <.

{ . 1 -

scribe work with diagndstic x-ray equipment for the purpose of prevéntive "

-

~
3 T

-

maintenance,~quality’assuranée and' rddiation protection, and such arkas '

-ds first aid, record keeping3;film processing, administration, nursing,

* s
' . ¥ a

housekeeping, and preparation of materials. We include séme very new pro-

+ [ ~

v ; cedures involving computerized'transverse£akial tomography, ECG monitoffng

. -

s in the angiogrdghy room, and application of 'ymanual pressure and pressure

dressings after percutaneous catheterization. _— . . |

. . . . P ‘ . N
a . ’ : & - A
411 the task descriptions incorporate material/grom profes- ° |

sional literature and critica&—feview by experts. Howeyer, the starting * .

o : TS T o~k
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- 5 point was i\;erviews with ‘actual "performesa" in the. field Most -of the -

SN h'i ' field int,’rviéws wexze Qarried out by HSMS teams of job analysts at Monte-
»
L, e fiore Eospital and Meﬁfcal ‘Center in f\%w York City over the period August,

&~ X - ~ Y

. 972 to mid 1976:- Montefiore Hospital i8 a regpected major voluntary

. é hospital. Fielld intex;views' dealing with obstetrica and gynecology were”

- .

A . 7’

N collectediat Mt. Sinai‘Hospital and Medical»Center in New Yerk 016&, . .

atothet highly regardetl voluntary hospital._ Altemative precedures ang-
. N . ’ o,
i ! those not carried out at t‘ne hospitals where wes conducted interviews were
—

Al
’ 2

described based on our use of the literature and the inputs of our ‘re-

¥ L4 ' = »
3 . _
- vfewe,r_s-. oy , . . o .
. e ¥ "‘,",.7,': S ) .~ ] . <
) " Research Report No. 7 complet‘ely bypassed the issue of assign- i ]
. 1 .
ing tasks'tos job‘titles- we simply presented the tasks. There is little
¥
q;‘uniformity with respect to. thq job t‘itles used by personnel departments

v ¥

’ in ;hospitals. The technician in the hospital is the tech?rologist of the

»

professional association. The senior tec'hnologist in a large'in!titu—
- ¥

tion can be so designated- beaaus‘e there is scope for a divisien .6f labor

.

-Hpwever, the assigment ‘of tasks -to senior and junior titles may not al—

N 5u

?vays represent an arrangement reflecting the level of task difficulty in- .
".‘vol:e'dg Furthsrq, in some states only a re\g’istere,d nurse ‘can give a pa-’
tient'sn_ Injection subcutaneously or intramuscularly, while,in others,"
the _fagiolog_ic technologist can‘carry out most n“urs’ipg' functions. Cur; '

-

rently,—quality assurance. tasks can be founc‘Lin >many: different job titles !

[y

and at manyh‘job levels. .o ‘ .

-

. »
.

‘Our de’cisio}i wfth regard to title was to ideu‘z\ify' the universe N

]

‘of.,tasks, to rate the tazks for -their skill and l‘mowledge requirements,

'
N s v f * N

. -~ 1-11 oL SR
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. ) 4
" and tg'await the analysis before we talked about légéls or titles. "~

L <y 4 -

© Table 1 indicateSoour;abpfoaci\to level and title in thisxreggrt. The

right-hand side of the table presents a cross-section of. titles ltikely

to be encountered in the field. On the left—hand side we designéte the

v .

approximate level involved using'a rough\functional and academic acale

- . LT
These levels do not of themselves serve as job tf%les; because.th§>sélec~
. ’ NI S 4 : - - -

tion of job titlee'will always be the province of she emgioying institu-~
- - . . c e
“Yae .
tion. However, we try to maintain a consistentausagesin “this' report.

. N -
.

- . *

a
The, aide will always be an entry-Ievel designation, the tech-

4 ~

nician will always’connate eddéation of“lesser duration, depth,land breadth

. of detail than that of the Eechﬁnlbgist; and the professionel ﬁfﬁl always
. F ’ . .

imply at least four years of acade?fc and/or. specialized education. Later

-

in this report the "titles'lh.which we use in presenting the career ladders

% L4

employ words such as aide, technician, i technologist to designate level,

ya
andrqqalitative terms -to de31gnate task content. We,make no case for any

N -

particular title. -

‘.

The lower half of Table 1 includes the job titles which we
. < Z
covered in_our ambulatory care pilot test. The 273 tasks we described.

» —k
were not as' fully developed as those for diagnostic radiology, and were

o7 % . M »
not meant to be '"mormative" tasks. Howeveri‘we decided to do some,of

. ‘ . . . .
out analysis with a combined set of tasks in Wrder to compare the group-.

N

ings obtained in the larger, combined set with the 368 found in diag—
’ -

" nostic radiology. °

«




Thble 1.

JOB IITLES COVERED IN DIAGNOSTIC RADIOLOGY JTASK ANALYSIS

.‘ 3 . ,'

) ¢ ! T

Page 1 of 1

Job Level, as Used

in HSM§igeport R

. \
Types of JobJTitles Found'in Institutions

‘

/-

-

[4

L3

-8, Specialized Advanced
Professional

’

’

7. Advanced‘f ¢

Professional

5. Professional-

4. Junior Professional

Supervisor

3.‘Technoipgist .

2. Technician

Attending radiologist neuroradiologist ,
pediatric radiologist, angiographer, diagnostic.
radiologist; titles by various othgr radiology
speciqlties.‘ ’ . :
Senior radiology resident (interviewed by.HSMS
only to pick up tasks not carried out in ‘any
other title) , .

~ .
Radiation physicist; physiq%st; senidr physicist;
health physicist; radiological physieist; medical
physicist; radiation safety officer; staff physi-
cist; censulting physicist; radiologic engineer.

bhief radiologic technologiét; assistant chief

_technologist; head nurse; supervisor of technol-
_ogists, teehn/iciins, and/or nuing personnel

and aides.

-'Radlqloglc technologist; x-ray technician;lead or

senior x-ray technician; contrast study technol-
ogist; pediatric x-ray technologist; angiography
x-ray-technician; quality control x-ray technol-

ogist; radiographer; registered nurse. :

X-ray techniclan; jurllior x-ray techniéian,

junior physicist; licensed practlcal nursg;
EKG technician fn angiography suite.

~

1. Aide Darkroom aide; nurse aide; housekeeping aide;
) EKG technictian; medica%ﬁaSsistant; clerk; .
attendant; messenger.
4 -
3
\ Not covered: secretary; department adminis~
trater; chief radiologist ; jobs
4. at lgvel 6. . .
_ Titles Covered in Ambulatory Care Pilot Test
8. Specﬁalized Advanced Internist ; obstetrician—gyneeologlst,
Professional . pediatrician; radiologist.
5. Professional Nurse practitioner. ) '
4, Jr. Prof.; Supervisor Lead x-ray technician.
P 3. Technologist ‘X-ray technician.
2: Technician® , Family health worker; LPN.,. L .
1. Aide EKG technician; medical assistant;

darkrodm aide.

1-13
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ANALYTIC COMPONENTS \ . . ‘ -,
The HSMS method of job analysis begins with task ;Bal§sis. .
' - - - ]

|
|
@ The HSMS definition of- task conceives of the task as a work‘*activity unit
- ¥ . ! . . S
. in which ‘the "performer" combines existing cechnology, knowledge, matex-

8

| . « : . .
1als, and equippent.with skills to produce’units of output, The HSMS ge-..

‘. finition of ta§k is designed td~result in the identification of a unit <~
. L \ .
- wow . * . «
R of wotk which céhAég,moved from one job to another without disrupting
- .
" other activities. The task is a unit of work which is conéeptyally ’ )
. : . - . L " ¥ . v‘ 4 .
} . smaller than a job as a whole, but-is large enough to thaveran identi- x3
T ' fiable, usablé output. The HSMS task defifition is as follows: >

. - i ) . ‘. "L A \@f 4

. . . . i' i o ’ N * ‘
’ A task is a series or set of work activities (ele- Tt L *
, - ments) that' are needed to produce an identifiable 4 C
. . output that can be independently consumed or used, Ao

. Or that can be used as an input in a further stage’ ) %
4 _of production,by an individual who may onlmay not e & B
be the performey of the«task. 6 . ) . N

2 - Vo, o gi E

. N . i - L4 “
- . Opqe identified & task has a code number gan abbreviated name,
ﬂm

an extended name, and a full*task description. The task descriptidns pre—~

sent the task procedures inra logkcal sequence,«including a g@%d deal of
- ' ﬁ,ea.
detail. The extéyded task name is a summary of the gssen!ial task steps,

- .

and the abbreviated‘task name'is used for }nyéntory p:zgoses, such as in
R

. R
' ' Appendixes A-and E. The task cnde number assigned to\fhe task uniquely ’

stands for the contents‘qf the task and covers the task's output, what -is
. N i 1, a _ o
’ Q ? . - . .

used, the kind of recipient or respondent dealt Yith, and how the task 1is

done. Regardless of the job‘;itle, institution, or industry in which thg
- kd -3 s ‘ A -
6 In order to facilitate use of the deffynition, the HSMS method includes a

get of definitional rules. These are presented in, the first chapter of
. each of the volumes of Research Reporf’'No. 7 ?Eg/in other HSMS reports.

b 116 v .
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task is fomnd, it will always have/the same co\e number. The nupber it-

self has no intrinsic meaning. . ! -
. B ) ) . T A

- ' v ' ' . i

Skills, Knowledge Categories and Scaling ' .’

The HSMS methoa was designed as‘akaystEm. With the jaf ladder

i
a . ‘

and.eddcational ladder objectives paramount, we devised a*set of skill ~ .,

-

Scales, a knowledge classificaﬁion'system,aﬁd a knowledge scale that could
. .7 : T T \'.' -
be used in any context. As a result, there is a consistent, underlying

- -

e
L

) ) \ )

taxonomy that makes it possible to compare skill and knogledge require-
' )

ments for. one task with those of any other task. ’

. < ¢
\ ) ’

* - - f
The skills and Knowledge categories have the property of being

learnable (unlike aptitudes), so that all the information on tasks which
we collect can b% translated into curricula. ' . .

The categqries found in éhe Kﬁbwledge Classif tion-System

are arranged in outline form,,with eight-digit code designations which
! ' 4 ’ .\\ N ’ . 4
reflect a category's degree of indentatisn in.the outline. . ;ach category

A\ ] ~

~ "y

appears in only one location in the ‘'system, even if it is appropriafe in

A
more thaw gne part of the .outline. - " ¢

. -
5

.

.

. _ ¢
13 H T * -

The HSMS analysts scale each task onueach onghe skill scalesy

.’ they identify the HSMS.Knowledge Classifgcatiop System categories geeded

’

.

-

¢ The scales ‘are presented in Appendix C. The knowledge categories identified
for the 560 tasks I’Eluded in the analysis are presented in Appendix B. For
a full presentation of the HSMS method see: )
Gilpatrick, Eleanor, The Health Services Mobility Stuﬁy Method of Task
Analysis and Curriculum DesYgn (four volumeg; Volume 4 by Eleanor Gilpatrick

and Christina Gullion), Research Report No. 11, New York: Health Services
Mobility Study, 1977. R S '
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to peEform each/task, and assign a sqele value to’each catdgory using the . -

.

-« v ' . ‘f- \ v a Y
- 3 L4 . L a3
“ -
. ° 3 [ 4 Al L 4
. - ~\ — » -
. —
. . . Y N & - -
\ v . T - s
r.. - N - . . - -

i . , .

v .

HSMS knowledge scale.” This process includes intervigps with’performers

in’ the field. When the analysts are surgjof tﬁeiq ségl}ng, they preaége

\\ - . - . , 4 .
forms yhich indicate, not only the SCale’Valgss f§£>skills and knowledg%s“r

fo; each taif,_but the speqifié part of each -task, i.é.; task language,

_— . -

to which a given scale value refers. .This process ensures careful,‘ne11-

able, and valid work on the part.of the. analysts, relevant déta, and pro-

.

vides an input to curriculum design. |

-

1 - . R ‘. “T

?

“ .

ensure that the scales are being applied consistently and appropriately.

. .
Teams review each others' work,and a senior staff member reviews all the
< - .

work, comparing similar or related tasks to' one another.
! ; »

 J e ’ -

The HSMS scales were developed with the use’of a statistica}
pProcess kno&n.as Thurétqne Scaiing-or equal appearing Eﬁtervals. As a

: ) - «
result, the 3ca1eslhgve the characteristics which pefﬁit&them to be

.

treated as statistical variables. It is the scale values of each task

- -
~

on the skill and knowledge variables that are the inputs to the statis-

tical analysis.,

- ;‘J//’,”
. . e
Fer a given set of taskgl/pﬁege will be scale value data on

-
-

’ .  ~ . .
16 skill variables and the nupb®T of knowledge category variables equal

by - °
3
+

EA

The skill and knowlédgé data gq,througﬁ an in-house check td~ P

to thé number of categories identified for the entire set of tasks. Each &

=

—rfik is represénted once and only once in_the analysis. A‘descript;on of

what we do with the data and the decisions we came to in di;gnostic radi- |

ology is presented in Chapter 5. . .

.

-
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e . .JOB . STRUCTURES AND CAREER LADDERS FOR’DIAGN#%TIC RADIOLOGY
f ’ .' . .
b N - Thip %hapter discusses the HSMS analysis of the task data in
diagnostic rad‘ology\and presents the results: ou? jobastructure and job/
2 . T T ‘ '
" - career ladder recommendations: The reader who wishe#wto understand how"

) L we ai;rived at the results is invited to read Chapter 5 at this time. How- -
— - , o i ] v " ! o~
L ever, the géneral reader is more liké].rfl be interested first in our re-

- commendations. This chapter can-be read without Chapﬁ?? 5-1f the follow-
ing simple definitions are remembered:

. - ‘ ‘. 1. Each skill and each knowledge category is a scaled .

N ' variable. ‘Tasks .are rated for the skill "and/or knowledge
scdle values required for their performance. These scale

, - values ate eur task data. - >

o - . ' . :
. 2. The word faitor means grouping. Task factbrs are group-
. ings of tasks that are, interrelated. e -
3. The Qay skills and knowledge categories group ¢ttogether in
-, - factors determines the way tasks can be grouped together
. . .in factors. -
* . T, . *
- . ¢ 4, We assign names to a’facror to describe the skill, Know-
. ledge, ®nd work context of the t#sks in the factor.
* 5. 'fhe assignment‘bf taskg: to job levels means arranging -
. . .tasks in'a factor (group) so:.that tasks which require
N - 8imilar gkills and anwledgts at similar scale values
. y N . are assigned to corresponding And appropriate job levels.
. ) 6.# In this chapter we, refer to the task factors we ‘obtained
by number and name as follows: . . 4
- T '8 ’, i *
o - Faetor I: No,n—neurologic Radiology
, Factor II: Neuroradiology o . 3
" / ’ + Factor III: Rddiologic Technology
. . * : Factor IV: Patient and Emergency Care. ’
. . Factor V: Obstetrd Gynecology Radiobogy
' v Factor VI: Quality urance (in Diagnosbic Radiology)
Non—factor A: AdministriEion )
- : "1 2_1. ' 4

-
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JOB STRUCTURE RECOMMENDATIONS . - . C :

.

Figure 1: Summary of Recommendations

7 B . ks

’ ‘ ‘The repults of 'the an41ysis.and our job structure and career -

lédder’recommendations are summarized in Figure 1. This figure show§§in

.

il IS PR <

‘ graphic form thé(;ask factors, the types of tasks assigned to johélevels

within dtorsv.and the job structures we recommend The career line and ’
.2 . ’ ‘ |
Tattice possibilities are indicated. The career lines allowafor upward |
i

|

* -

mobility from the aide level to the supervisory or professional level

by several different routes. The tables in Appendix E present the Easks
in each factor arranged by job levels. Each box in Figure 1 represents

the tasks in a éiven fgctor at'a given job level; thus,the Appendix E

- L4

tables brovide the task content underlying Figure'l. /p——*J

.

~
. A
‘

Radiologist Jobs .- : . . }

'

- - Nothing dramatically/Aew was uncovered ‘with respe&t to’ radi-

-

!!F LT 'ologist j%bs. Most radiologist tasks appear on three factors which con- )

‘ ’

tain only radiologiat tasks and no lower level tasks. Factor I; Non-neu7 -

rologic Radiology, Factor II: Neuroradiology, and %ﬁctor V: Obstetrics— - "

Iy

Gynecology Radiology were the major divisiong we found, eveﬁ though, in

actual practice, radiologists have more specialties than these’. The spe-
. . ™y . -

cialization follows oyera}l training in radiology‘during residencyi

. ' o - .
Of gregter significance "ts" the fact that we found no justifi-

_cation for anything like a "radiologist's assistant” below the phygician

' . ) . . [ .
level aJ& above.the radiologic teihnologist level. (There have been sug-
¢ gestions that radiologists assistants could. or should carry out quoriiE

. / P

’

scopy for areas of the body such as the gastrointestinal tract. ). .
- . - L 22 a -
N * : : : '

’ y
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Figu_re 1.

IS

suMMANY OF FACTOR STRU

i)

o

CTURE OF TASKS BY JOB LEVEL:

-t ¢

. .

DIACGNOSTIC RADIOLOGY CAREER LINES

‘"5!

&

.

*

.

) 1 11 L s \'j IV II11 VI NON-FACTOR A},
. Patient, v A
. Factors: Non~Neuro. Neuro- Obs~Gyn Emergency Radiologic Quality Adminis-
Radiology Radiology Radiology Care Technology Assurance -} tration
Job Levels . ’ . B _
8. Special- [Radiologists|{ [Radiologist | [Radiologist ’
izéd Ad- 1) {non-neuro. .| |(nturo- (obs—gyn . »
vanced “|radiology radiology radiology " W
Profes-  |specialties)| |specialty) | lspecialty)
sional ° (consultation; ;eadi.(, interpreting; contrast
stddies; research; residents'training) .
7. - o : . -
6. - ‘
5. Profes- .o - ' : ~'IRadiation rﬁept. Ad- -"
sional - ’ Physicist @inistrator
T : , (design,run [ |(manage; !
- .. . qual.assur. purchas;; :
. rogra budget)
. . ’ p ngz_ L] '&"F' .
4, Jr. Profes- - 1Tef Tech. | [Chief Rad. Supervisor
siomal; Su- . f Pt. Care | [Tech. eval.sub,'s
pervisor K (teach; give (teach;eval.| Jwork; run
. . PR lemerg.care) tech!s work) - “|meetings
. _ . - T '
3. Technol- Rad. Tech. ! Admin. Tech.
ogist ~ |(plain,con- (gentory;
v ) N trast pt. —IseBeduling;
- "“' . , . ’ Fnjct;lst am examinatns; orientation)
. S O ‘ ‘ loperatg.rm, )| -
2. Techni- L t'.Care Tech- v IQual. Assur.
cian : e ) icn (cath.; Technician | oo TN
) - apdg; prep, e ——|(test x-ray .
. L ' . specimens) . equipment)
»1. Alde ‘ t.Care Aide| ® Qual., Assur.
. ‘|(asst.yvital - Aide(process| -
®Tasks in box with asterisk (*) . . e signs; ECG; [~ — =~~~ ~ £1lms ;prep.” ' "
| 'not covered by data. " pers.atten.)j . C/ ejuigment) '
PNpte: For task content see Appendix E. : - )
e = RC i a




We object to the creation of a radiologist's assistant job
4 /

_because our analysis.indicates that'a vegy large nuuber of knowledge cate--

N .

- .
Y

. B
gories are needed at high scale values for all the tasks in the three radi-

ologist factors, The sheer quantity-of knowledges needed is_the teason

we obtained separate radiologist factors. If the radiologiSt 8 !ﬁListant
k/
were assigned aﬂg of these tasks, even in a narrow specialfy area, we are
o
” /
concerned that the required educational preparation would be lacking.. Radi- -

ologists make criticat evaluative and diagnostic decisions about dynamic .
functioning while they are conducting fluoroscopy. This requires knowledge,
not only of an organ of the bodx, but of a%series of interrelationshiﬁ% with

other systems of the body, normal structure and‘function, development,: and ,

0y

patholoéy. Mastery of. these areas would appear to require something like "
the training found in medical school, internship, and residencyz ”' ‘ o
) . i . )
’ Y . % S

If the radiologist's assi¢tant were assigned to carry out fluo-

- ey
roscopy for an area such as.'the gastrointestinal . tract he or she would be
o w

compelled to approach the work with a limited orientation and background, a
» d —

even if additional training were;provided. In the opinion of this author,
I DN ”0 .. . T -

it is preferable not to encourage futrther fragmentation of diagnostic know™

' 1o N A \

..

ledge. For diagnostic purposes we need medica&/p;ofessionals prepared to

see the'patient holistically, as a functioning, interrelated entity, and

not aﬁset of separate organs; The only way to fest this thesis is‘to‘com; .
Q

pare the results when 2 radiologist conducts the examination with the results

irom a rad'iologist 8 assistant and assess the implications “from the point of
~ ’

view of the patients’ well—beiﬁé. - - .

.

. - . - 3 -

On the other hand, we found, as we had in our pilot test, that.

-
—~

there ‘are physical care or treatment fasks which physicians do, that by

2-4 . Lo ' .

n
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vi;ﬁue of the‘narrow range of knowledge categories and the manual skills
- ll . ‘ M .
" involved, might be done better by a specialist below the physician level
; /
The specialist would be practicing the skills more frequently; thg content
: ! * . \ ’ v *. ’

.t ! - . - =
could be mastered in a career line progression.

We;found four such tasks 4n diagnostic radiology. We fqund -

1 f
v . ¢ ¢’ -

them being done by radiologists or r&sidents, but they actually show up
at various'Ievels in, the patient care factor. ‘We see real justification

14 .

in removing these. tasks from radiologist jobs and assigning them to their

The tasks are: providing emergency .
Y ,° ‘/, -

'care (above the level of prpvidimg first- aid; Task 77); #dministering the

appropriate factor -and job level.

intravenous test for allergy to contrast media (Tagk l9z.,catheterizing

. .
.. . RN - s
. . - .

the male (as well as female) urethra (Task 181), and preparing specimens
P - 5 .

'such-as'nashings, cel]l, or tissue biopsies for transportation to the lab-

oratory (Task 65).
. .

N .

Quality Agsurance

-

'~.‘The Physicist, The Technician, ‘and The Aide
. 'The gro&ing interest in patient and staff‘safety in diagnostic

radiology has been given expression.in‘a new professional specialty which. .

’ . . . - . g . ‘
finds physicists employed by hospitals as staff memhers or consultants.

Al

.
~ ! '
. - hd

_Hospitals need sych experts'to_plan, set up, and maintain safe.installa-

A

They need programs in" equipment teSting, ﬁilm processor,monitoring, Co

»
-

They need a system to guaran-

" tions.
and pattent and staff radiatgpn monitoring
tee that diagnostic—quality,radiographs are produced with mirimd exposure ‘ -

Theser concerns and needs are underlined in recent

<
to.patients and sfaff.

legislatiVe requirements cqpcerning equipment standards. The need to ¢

i

check periodi‘ly that

equipment meets those standards is now mandated

\ . E




N A ‘ . .
We call this entire area quality‘aagurancel Qur task analysis results
, T . R . T .

v

suggest that jobs ‘could exist in this factor at three separate levels.’ A

A1

. 'The'radiatidﬁgphysicist‘in diagnostic radiology "(at lexél 5) .
v » - . ‘1 . - *
is needed to design and .rua radiation pggtectiqn and quality assurance
. ‘ : - o ' :
pfograms,.to advise on equipment and 1nsp§11ations} and to' teach quality * .

assuranceuprocedyrés and the need for them. . This job is represented in

Figure 1 at %éve%jg in the quality assurance factor,agﬁts central tasks

are presented in Appéndix E, Table E.1. v -

.

" -

- ! -
.

We gstimate that the raaiatidn physicist in diagnostid radi-

ology quality assirarce is dt level 5. This is iower'ﬁhqq would be. the J(
' Y .

P] -

\

in a classical Ph.D. physicist program. 'On .the coﬁtrarx, we see this job,

coming at, the end of a career ladder where required new subjects are ad-

*
. >

- A - N
case if we considered that preparation for the job requires preparation ° . 1
|
ded to those already mastered for the_technical aspects of radiologic ‘

technology at the téchn ogisf level and/or for quality assurance at the

\"'

»

Eechnigian|level.

.

. -
-

- Currently, in the Teal world, the phy;icisb in _diagnostic e
. . [ . f R .
radiology‘brings to the job his or her own background inrzfggaﬂitional

physics program and iff a particuldr.physics specialty whi h"will have.
been selected. on the basis of earlier preferences. The physics program‘
J 4 !

[}
.

will not have contained courses in quality control; thé methods for test-

'

ing x-ray equipment will be selected on the-job:add w111~refledt the phy-
éicist's specialty bagkground. The Ph.D. phxgic;st is probably over- and

undér-qualified for thd job we describe here -- over-qualiffed in that

L4

much of the subject matter in the Ph.D? program is irrelevank for the

(U

33 ' ‘ .

26 I
,
|




-t
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-

1

fs ’ . * l ’
emerging occupaglon are in order. . .

. of the examinations involve%, radiobielogy, and sqme‘anatomy. wejsuégest

.
.

N , . . :
work ‘=- undekx-qualified ;n that quality assurance.requires a knowledge 1

) Al

that new curricula that are designed tohprepare.an individual for this .

5 - s =

‘ . S
N ] . . B
’ N L] LS ’ ~
- .

" Our results suggest a new jobB, that of the quality assurance

¥

technician in diagnostic radiology (at level 2). The tasks of this job ,

invorv? carrying out the actwal equipment tests, patient and 'staff radia-
tion exgosure monitoring, and film processon.honitoring as degigned by the
® ?

physicist. These tasks do not require the same educatiohal preparation

1

as designing and running the programs or even ‘tarrying odt'radiologi; ' —

technology patient examinations. Our task data indicete thag a 'separate

(N

job can be created at institutions large enoughkto supbort one or more 1irm-
. .y )

»

dividuals ‘for this function. The nhmber of skill and knowledge categories. !

¢

needed for this job suggests ‘the technician level, and is actually fewer ___j\

-

héh those needed for the job of radiologic technologist.

:

- * - »

The appeal of this joB structyre for -large institutions is e

[P

that it can minimize costs while maximizing -quality. Technicians can do

the testing work while physiciste are free to carry out higher duties as |
. f

staff membets orvz;ngulgants. For the physicist this means being relieved
.

of relatively routine work; for the aide who may now be carry{ng/ght dJrki e

~

room or other similar tasks, the technician's job means e step up on the -

,
/—\ . s . Y

it gt kbl ’ .

‘ .

1

- -

Table E 1. in Appendix E presents the tagks for the jdﬂ' Tables 2 and 7
(presented in Volume 2) contain the skill ‘and knowledge categories and
scale values for the tasks assigned to the radiation physicist job in
Factor VI, at Jevel 5. .

-




» . v ’ « - , .
job ladder. For the technologist it means concentrating on patient ., R

examinations.? r T - ). ' . .

s lad A ~

The job of quality assurance aide in diagnostic ridiology (at

levell) combines tasks which currently cut across dinerse job :titles.

d M s - } »
The preparation of procedure trays and emergency‘barté, for example, cang
4 ~ ' —
= - ' be found in nursing or technologist titles; clean}ag examination rooms can

—
.

be a housekeeping or. nurse aide Aassignment. We combine these tasks with

those of film processing, starting up or shutting down equipment, preparfv

.

ing subtraction’ prints, and even task$ of tallying and handling records.

"The unifying thread is th{ineed to pay attention to details, to be scru-
+ ) . ; ' -
pulously careful about cleanliness, contamination, and accuracy. These® -

>

hd - =
¢ ' tasks truly relate to safety and quality with respect to records, materi-
afgisand equipment. They have little to do with direct patient contact; ~
ihey become direct lead-ins to the job of the quality assurance‘technician.' =

We - suggest that these tasks contained in level 1 of Factor VI

- should all be assigned to a separate job title at the aide level, perhaps

with rotation of specific groups of assignments. This will make maximum

4

use of the liﬁitegibqay of skills and kno&ledges*needed to carry out any

) . - ..
one of the tasks, since most are commcn to most of the tasks. The ‘diver-

== gity of the procedures is a protection against boredom and not a reason

-~ v

»

- . against such a job structure. ° o

MY

3

.

Table E.1 in Appendix E presents the tasks allocated to the quality assur-

¢ - - -
» ance factor. Tables 2, 3 and 4 (in Volume 2) contain the curriculum con- - o

N tent needed for the tasks of ‘quality ‘asgurance aide technician, and radi} _ .

ologic technologist v .
v * .
[ . 28
R L. - _ Y
. ] .
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~ 3
- Patient Care. The Aide The Technician and Higher

. -

The job” of patient care aide. is comparable to that of the qual-

¢ »

1ty assurance aide.” It brings together diverse lower-level activities. In

this -case each deals directly with the patient. The unif&ing thread here

. .
- hd i

* . 1s the need to treat the patient with dignity, sympath&, and_pn&erstanding,

_as well as to give careful attention to the patient's well-being. The,éac—,

* &

tor assigns to the patient care alde preparation for ECG moniforing; moni- -
e . . )

toring is then picked up at the tecnpieian level. Many of the tasks in®
' . N £ :

volve the measuring of patient symptoms and functionst This job brings to-

= <4 ’
. - € i . Y
- gether a variety of tasgs which provide interest while at the same time util-

izing the relatively narrow set of skills and knowledges dommon to «he tasks

in the grs oo

) n the” gropp. = o | . _
- ‘i - P L

In Figgrell_ge_pggsent—thé‘patient care technician (at level 2).

The jobfalso‘includes three tasks that might be appropréate for level 3 in

'

" patient care.4 (These tasks are shown in Figure 1 above the demarcation

‘ . .

- , line for a level 2 -job.) The tasks assigned to the job of'pbtient care

.« technician are currently being done by registered nurses, radiologic tech-
) o : .

* nologists, and/or practical nurses, ¥Grouped Ft the technician level in' ~ . }

.

this factor, tiey proViJ% a logical step up for the patient care aide and

. - .
build on the skills, knowledges, and task experiences at level 1.

’ - .

P - . g < ; - /!
3 Table E.3 in Appendix E presents the tasks allocated to the patient care
fagtor. Tables 2, 3 and 5 (in Volume 2) contain the curriculum content
v needed for the tasks of” patient care aide, technician, and, supervisor

4

;

In Chapter 5 we discuss how to handle these’ three tasks which do not con-

stitute a large enough number of tasks to warrant being placed at a sep~’ "

arate job -level. . - . S
_ 2-9 - ) - e




r ’ s *
. ‘ "We Buggest that,the nursing training offered in-the ‘usual RN .

“ v

Qr LPN program may be broadEr-than isfneeded in diagnostfc radiology, yet
. such programs may omit tasks ﬁuchtas.ECG-monitoring or the preparation of

specimens for the lahétatory, which are included in this j?b. We suggest

3 - oy .
that ‘training fqr this job .can be ext;acted from current LPN or RN pro-

-

. ' ' grams and supplemented aa needed so thal reentry with credit to LPN or RN

-
s

programs is a possible dption‘fu;ther along in an individual's career '
- » . - _ - ‘ v

-, progress.- . T : -

»
*

. ¢ - 7 T . ‘
’ v Level 4 in the patient care factor is essentially a~;hbervisory

.

and teaching function. 'Such a job would include the level 4 tasks under ad-

P

ministration (nqn—factor A) in Figure 1. However, two of the tasks involve

emergency care. This suggests a broader-based nursing specialty in emer- .

}gency life support. The two tasks do not constitute a separate job; they.

e

-~ .  are indicative thav there snxhisgbe an optioﬁ into'a nursing specialty af-

.tef reentry to the factor, perhaps at the missing_technologis; (RN) level.
L]

r'd 5 . ‘
Radiologic Technglogy: The Technologist and Higher ¢

Level 3 im radiologic technology is the radiologic technologist.

This job as pepresented in Figure 1 is almost exclusively composed of pa-
- . - : ’ . R .
« . tient examinations, both plain films and contrast ' films, in the operatimg

L e Yoom anq at the bedside; in the examination‘room and in.the angiography <

. P N - +
. room. The requirements for these tasks combine much of the patient carL
K -

content of Factor IV and the technological content of Factor VI with know-—
) .

- * - , f

L4

<

5 Table E.2 in Aﬁpendix E presents the tasks assigned to the radiologic
technology factor. Tables 2, (in Volume 2) contain the cur-
riculum content ded f ese tasks.




’

- ledge of anatoﬁy and physiology. Thus, this job is a logical progression

. for.techﬁicians }n Factors IV and VI. This progression does not exist in
cyrrent practice. i . - .
In many institutid,s’ghe radielogic technologist is expected
o« v - . )

. to carry out many of the tasks which we show at the aide and_;gchnician
. ’
levels in patient care and quality assurance. This means that the train-

- 1ing of the technologist, which is usually t&o Oor more years, covers aide-

- . 4

and technician-level wgrk as well as radiologic tecﬁnology, and in no par-
! : ot

. ticular sequence. Since the technologist is rafely employed until the en-

v

tire program is completed, the hoépital winds up paying technologist wages

t

for:aide— and technician-level work. The technologist wastes a good deal

—~

. " fof training and is unemployable throughout the training period (eiqébt in

cases where élinicah training involves pay@en;).

-
-

-~ ~ 7.

)

e

In an institution large enough to employ a staff of some size,
. . : . .
it would be mpre sensible to save salary costs and ‘training investments by ‘ g

s . assigning radiographic examinations to Eechnologists, and by having tech-

nicians and®aides carry out the other work. .

- ° . -
In some large institutions we find the p;actice qf designating ~

the radiologic technologist who does eoptrast studies as a senior tethnol-

ogist; while plain'films are assighéd to technologists who do not have a - T
H * e

senior rank. Our point scare analysis (described in ‘Chapter 5) proQides

\

no real justification for this distinc&ion.

Z%*w

L }
-

In the case of contrast studies,the technologist draws more '

¢

héavily ox knowledge of asepsis and nursing knowledge,” but the radiologist
E L]

*12 - o 2-11 -
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pr

-

is there to review the radiographs and decide when the diagnostic informg-

tion is complete. In the case of plain films, the radiologic technologist
& - .

is more responsible for the decisions on what to do, how to de it, and

r »

when the examination is at an end. There is a balance; the order in Table.
¢ .

E.2 does not give either contra‘s’t studie$ or plaial films greater weight.. .;'

~ ’ .

In the six highest-ranking examinations,.computerized transverse axial tom{t'
i o , P . s
ography, conventional tomograﬁhy, plain films (both-pediatric,and non-pedi=

- 2
.

atric), and argiograms all appear. ' -

L I N )

The level 4 function in diagnogtic rddiology is for the super—.

visor and educator. - The tasks here are probably‘best combined with the ad’ T

ministrative tasks in non-factor A, wh1ch are not sufficient to, const1tute

-

a separate job. Currently the ch1ef technologist is often saddled with an
e‘\

P

uneconomic allocation of low—level clerical and administrative tasks or the

+

tasks we suggest belong to, the quality assurance technician. We suggest -,

that there may be a confusion of the essentialness of administrative or

~ »
-

. ‘ .
testing functiofis with the level of those functions. . .

.

‘Administration: The Technoldgist, The Sune:xisaf' . &5

and The Department Administrator®

The tasks assigned to lev
J .
constitute separate jobs. At level
. »

v - - -

job we know exists hut did not studyl in. detaif. <

The level 3 tasKs deal w th departmental functioning, such as

»

and scheduling patients and ‘staff.

taking inventories, ordering suppli
P 51"_’(,’__,”,7“-‘?—-“'___

6 the adminiscrative tasks Tables 2, 3

curriculum ‘conterit needed for the tasks
5 for a description of how non-factor A
> = ) "‘ . ~ .
2—12~‘

Table E.4 in Appendix E presentg
and 6 (in Volume 2) cgptain th
at Ylevels 3 and 4.7 See Chapt
was 'constructed.

1
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choice of ‘promotional pathways. The priaciple involfed:is ghat the.sﬁﬁlls

" Level 4 tasks relate to” the supervigion and evgqtuation of staff. These

- . -
— e

tasks should be combined with tasks in other factors at comparable levels:

e
- '

“ The dgpﬁrtmenb administrator runs the daily functions of the

department, coordinates operations, makes major purchasing’décisions, or ~

carries them out. We suégest that this job, at level 5, would ﬁenefit by
being filled by someone who has a broad sknowledge of the work of all the

staff rather than ‘a detailed kﬁowle&ge of one or two functions, and by’

someone who has progressed through’thé level 3 and &4 administrative tasks

- ~ v
of scheduling and supervision. With current emphasis on quality—agsuranc?,_ .

it is interesting to coqsidéf whether the job sbogadnft be'; };teral move-' ‘

, . : . . . . .
ment for the radiation physicist who may havé been a radiologié technolo-
gist'or'f.qualif; assgr;ncé technician, whé already aéviss’ gadiologistst .
ana who has a taste for édministratioﬂ; Such an individual would ﬁe'an id;;l

- »

_ choice to éariy out decisions on the purchase of equipmentjiand could {guar-

- " . ‘ -
antee that quality assurance standards are maintained in the depéartment.
- 4 ¢

¥ - .

CAREER LADDER AND LATTICE RECOMMENDATIONS

- . ] & T N AP

Overview - - X ' o -

Q.: e HSMS job ladderhrecomﬁGndations are arrangements of jobs in

t

. N . - .

* . \ " :\q e . M Y
promotional- steps derived from the kék factors., The Jobg in the ladder .
‘ N + L] _ . 4 )

require interrelated skill and knowledge cafégorieé.' We also mike sugged- -

. o
v L . < -
b o

- A, .
tions on job lattices. Job lattices allow for linkages across ladders ‘

-5 .

both horizontally and diagoﬁally. - This provides crosé}b&er‘optioné and 4d

[N v

A

and knowledges required at a given job level for a facton%méy serve_ as a T
~ : : R B L
basis for more than one specialty. A given }peéialty,may build on more *
‘ " - 2-13 ‘ .
o ‘ S
4 * Cl T

. .
e . R




R < jobs] could, thus be reached through more than one factor. Conversely, ag "

) ¢ Loe L% { ~ ¢
o ' glven job level\in a factor can be a step towards more thsn one specialty
R \ . .\ R -“ . - .. K
- ) ‘ ‘ . . ) ‘ = . 4
> S pFigure 2 repeats the career line progressions of Figure 1. ¢
g . - . Q
. - 4
: These are the logical results of the task analydis and the assipnment of

tasks to levels within factors. " 'l. ) - o .

- . . - * >

-, ' ) . ° . o - .
. ’ - M - ~ "
/ . The nature of the skill and knowledge requiféments for the . (

.

7= ’ .
* .. el radiologic technolog$§§.s such that two career lines leading_ to the radi-

>

. /logic,technologist are possible; "options to proggess further are also pro-

Ed . . i ’ —4" N ;“ ‘ * - ’ ' = '

. . \’I*ed. ' . . - . \ . N - -

. -~ . R

| " The -Job l..vadéer Progressions = ) . ‘ ) . < 1
v . . .. ’ . . . » - . \&

. ‘ . ¢ . One c'a;eée}_u.ne begins with thé o,qality assurance aide and 1

» B [ )

v
. ) %ntinues to quality assur&nce technician. At this poiit the :Lndividual . |
N SR .
. should be able to opt to contJ'.nue1 ‘it-an educatio,nal' program leéading to
r - - -‘ . 3 »

N

4 - =
«

ion physicist or to coptinue with a program that prepar’es'him or

|

l

™ |

her %o be a radiologic technologist. At the radiologic‘ technologist level - ‘
|

|

w @idml could degide to. 8o for training as an eUUcator—supervisor ’ .
' ¢ . . ’

C - or to be prepared to Become .a radiation ﬁsicist. ) ’

P . oo - 3 .
» v ' ., . 5 - ’ , e
RN . p . . , .’ ’ . [ 2 . *
T, . ) ~ , ' The 1nte relation’ship. of the-.skills and knowledges’ needed
. - \ -
. for radiologic technology apd quality assurance makes it possible to se-: N
‘ .quence the.‘trainin'g in a radfologic techmology program in such a way that =~ ™
) . i . |
. - ; . : \ . 3 ! |
. ) a student would'be prepared forgemplogment as a quality assurance aide - |

and . a quality-assurance technician while in &he process of being trained -
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Figure 2. SUMMARY OF JOB %RUCTURE: AND CAREER LADDER RECOMMENDATIONS . ‘-~
Factors: ° _ - v 5T VI NON-FACTOR A
(task group~ _ | Patient and - Radiologic . .
b-ings), Emergency Radiologic ‘Quality . Adminis- .

’Care Technology Assuyrance tration -,
Job Levels . . - ’ '
L P h
5. Profes- | ' RADIATION DEPARTMENT
~ sional . s . . PHYSICIST ADMINISTRATOR,
i ‘ = : (design,run --,(manage,plan, v
v . qual.assur. jpurchase; bud-
-- . B programs) get)x
g
5 . ) i + R 1 ) - T P -
4. Jr. Profes-. [CHIEF TECH.OF | [CHLEF RAD SUPERVLSOR
sionaly Su- |PT.CARE (teach, | |TECHNOLOS __|{evaluate sub-
pervisor_—s"Jevaluate) or (teach,ev! 4 ordinatres:"workj
g ‘; EMERGENCYACARE| late®subord V' \ $ run meetings)
‘ * |SPECEALTY hwork) ) g )
B , >
3. Technol: - |"N"  [RaDIoLeGIC » DMINTSTRATIVE
ogigt TECHNOLOGI ST TECHNOLOGIST |
"o ’ (pla}ﬂ, con- g—— (inventories’
' i : trast'pt. exd ‘ ’ “|schedu}ling;
’ - ahigatyons)’ * orientation) -
, ¢ 3 N v
. . \ N L] /‘ , P oL
2. Techni- - PATIENT CARE —U’\LITY ASSUR. . -
I‘cian TECHNICIAN (in-|:~ .. iCIAN R
X ject;let aid; (test x-ray ezfl L,
cath.; bandg.; - quipmtgmonitor|, « .
. Iprep.specimns) recessors) L0 ,
t ~ . . ./ - ‘
- i , ¢
.| 1. aide PATIENT CARE | ' QUALITY ASSUR-|" Ll
. ) AIDE (asst.; ANCE AIDE (proi| ok
y - vgal. signsy » __o. cess fi'ims, y - S E
- @/ - |ECG; personal |. pre rg, clean| , e i ~
attention) - equ¥pment) ‘
. / . ‘- = . ’
» ' 4
'k . * ' oL AN
s, i a » . A . , . B ‘c
. - !i I 4 - kLl . // I ‘, _‘.‘\
* Tasks® in bow with asterisk (*) not cover&d by "dafa *
Note: Ber tak content see Appendix E. R v a’ . - é
o “ .
N - , :
. . . . /. -
- L > o
. 2-15 » ; A ¢
- - ] i ‘ .
. 4 ’
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to be a,radiologic'technolbgist. Very little training would go to waste;

- - “n
. - L)
oo . 7 employment would be available to students part way through the educat?
L )
(
,al program, and students not qualified to complete the program woueld

r “

- <"

“able to.offer mat‘ketab%e preparation for a job, at,least at the aide or

~" . technician level. The attention to quality assurance in this sequencing | .
c e ’ vl :. T ' .
M . . would do the technologist no harm when he or she is ready to do patient
examq'.na?ions. ) i . - T ‘
> » B A . R . )
-, . ‘. - This, abproaé‘h would also leave to the radiation physicist B .
- ' program those aspects of physics, radiobiology, ‘and electronics’not Ee- ;.
- s < X - - . [N
oo quired before the professional level‘is reached. (See Tables 2 and 7 in
' . e . ; " - :
. . Volume 2.) * . - . s = A
L v " A ) V- , N A ’ ”C
. P e T .
o ‘ : Sequenced this way, small institutions requiring that radi-
= PR * . ' .
’ ologlc technolo*ts'pe‘rform quality ‘assurance techician tasks could opt
. for the full complement of training, whereas large institutions could save
A ) \' : : ) ’ . ¢
' on costs by hiiring-at the technician level, saving the radiologig technol-
® > ) L ' - ~
/i, ogist for examination functions. . . .
< ’ . ‘ :
= N . , * ’ ‘ . . ‘ i X A
. The secoﬁ career line begins with the patient care aide and
3 . 4 . )
. .. £ ® .
) cdontinues to patient care technician.' At ¢his point the individual should
Tl be"4ble to choo‘ to conbinue ix“a\nreducational‘nursing program leading to
X 7 Ny \\ \ ’ B ’ * 3 “r ’ ; N s
\ M licensure and eventual* clinical or emergency care specialties, or to con-
. . . s B . \ . . g .
- o« s ‘tinue with-a program that prepares him or her to be a radiologit technol-
. . . ‘ S b - - .
R ogipt. At the radiologic technol.ogist level the options discussed above
- . . .' . ' /
. are all available. ' ' Y .
PR »
- . * ¢ . 4 . -
;;‘,s . - J - The nursing gkills and, knowledge requited for radiologic tech-
' v * . o ’ - ' . 7
¢ nology_maKe the ,same type of sequencing possible..in-the patient care line
. '\‘ . , &~ - . ‘ . - Q\‘. 2-16 . EY ) R .J )
. - . . b v ' . .
0 ’ T . SR e
o EMC l :.. .\ ' - ) J . 4r . ‘ ‘ R . !
o ) ‘ - . J Co- .

a— LI ’ « »




as was suggested be quality assurance. The only differences would be

the specific content af the sequences. (Both types of sequences afe

presented ip Vblume 2.) . » 1 & :
. .« M 1 ¢ .
4 . . be *
# . R . R 4o
Cross-over lattice possibilities are the basis for the career
¢ -

-

ladder options into radiologic technology from the quality assurance

andspatient care ladders. The quality assurance technician and the pa- '

 tient ca;e‘technician both have sufficiently transferable training that

15 réelevant (althéugh different in each case) for continuing'towa}&s ra-

.

dielogic technoldg} as well as towards nursing or physicist occupations.

' -

.- - I 4 N s
Figure 2 also.ptesenté a Eigss—qve;vlattice possibility at
Levei 1. A decisiqn“at the entr&nlevel to change one's direction from

L

people -oriented to equlpment— and materials—orie/}zd work is not a

v,
waste'ofAmuch training investment. .Such options should be available
% t N * -7 -

earlyto allow. individuals to find the orientation best suited to their

. . Lo - U® Te ) . 3
needs, interests, and abilit%fs. e ;aJr’\— \d
Figure’z also suggesés*an admlnistratlve task pr on _

- &
Yy <

that can be combined wich ﬁﬁh career ladders presented
< < N .

used to produce superyisprs aqd administra;ors in.either major career

line and to round- out the jobs.

. ‘.’- . . :
' . v Ay
o* . . .

PREPARATION FOR EDUCATIONAL LADDERS < ‘ ., <

4

» .t “ ,
The tasks assigﬁed to any given level within a factor are
Y .

likely to be represehtatiVe’ofbthe central tasks of a job. Naturally,

.

anyfjob‘yill also include certain peripheral taegg not on the factor:

- v ’
4 . . - ~
. . .
‘ a’." N

g ..4‘- % ) &

S




" which reflec® the administrative or institutional idiosyncrasi‘es,\ pa-
s} - .

v
. . .

per, work, conferences, etc., usually associated with any job. 1In some

cases a real job may combine the tasks in more than dpe factor, such

’

T as ‘when an institution is not large enough to differentiate jobs. How-,

~

ever, for the purposes of job or educational ladder design, the tasks at

a given }e within a factor suggest the most rational assignment of

- —_

m‘ajor.kgﬁities, since they represent the maximum application of a git‘ren

~ .
i ~

educational investmel®, 7 .87

. i -
S -
N -

‘ Agsuming the transferability and the additive ngture of the |

-
. . B v -

v . HSMS skflls and knowledges HSMS task data can be used to j.dentify the A

F necessary curriculum content for.each step in a ladder, and cth hegused

. to identify the educational gap between lavels.. For dny given factor, ’

N ‘

the difference betwken the highest scale value for each skill and kngw—

ledge category -required at a particular job 1eve1 and the highest scale

f L . . %

. 2 3
| L value :;ylls and knowledges requirerd at the next level plus any

. “ .
]

:new skills and knowledge categories needed at the next 1evel defines

] 3 N

the edx‘xcational gap between 1levels® 'I'his is the rationale for the de-

. . sign of educationaﬁladders. (See Table 2 in Volum§ 2.)

. - <, ]
- - < . .

. - Havring educauonal 1adders to parallel careet‘ ].adders is of-

4 - ‘- . L
ferre>d ds an zlternativé to the practice in many associste and bacc}a-

»

-
. ,1aureate degree programs where course conte\nt is presented without re- ’ .

gard to. any work-related sequence.  For .example’y course content Rich .

-

4 al - 4 - .
' 1s peeded only for level 3 tasks may be presented early-in the program, :
y |

e material needed for level 1 and 2 tasks. Science arnd liberal .

. )
~ : arts cour®es may be taught.early in the program. The effect is\c#'
: . . ‘ o L2 ; . ( ‘
i . ' - - 2-18 ,
¢ . - |
_— . ‘ ' - -4
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% T
. ‘ ) L . s . 1 ‘.
screer- out studenxs.//;: a resuylt, the'students who fail do not have
A 1) 4

Z N -
t

enough occupational, bréiniﬁg to qualify in an& health Berviéeg job mar- A
. . ] )

ket. 'The>étudpnt§”afe ﬁég@lizea for failure which could be unrelated

to actual work_requifements for lower'level-jobs, or even for the job

in question' .- . .,

-

-

The job" structure and career ladder recommendations pr®sented

' \ S -
earlier in this chapter_can be given educational substance -by use of

-

curriculum objectives‘based on the HSMS method. dﬁ’have designed cur-
L ] ‘ ; ’
riculud guidelines for the radiologic technologist that can produce any
i r - !

of the sequences discussed ahove. The curriculum guidelines include

curriculum outlines, behavioral curriculum objectives, and teaching and

evaluation strafegies.

- -

. LI .
~ . . . -
¢

’ Qur curricula, whether one monolithie/program ar in sequences

by level, combine sixﬂgajor occupational-educational units. At level 1_

there are two units, one in patient care and one in quality assurance.
i . ' S -
At level 2 there are two units, one ig,patient care and one id quality

assurance. At level -3 there are two.unit%, one in radiologic” technolegy
) 7

and one in.administration. The six occupational-educagional units make

possible thrge sequences of skill and knowledge curriculum objectives.
, ' One assumes that the radiologfc technologist is an indivisible occupation.

: ﬂwlsecond follows the aide, technician, and radiologic technologist se-

. ’

- quence ip quallfy assurance. TE; thifd followd the, aide, technician, and

-

1

radiolagic technologist sequence in patieht care. The work is#presented '

L]
’

'}n Volume 2. .« ° , ’ .
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" and present this chapter as a guide to their use.-. i (/;;“

"CHAPTER 3 .

USING TASK DATA TO MAKE RATIONAL USE OF MANPOWER

This chaﬁter is directed to the hospital or department admin-

istrator who is interested in implementing the Hdb étructu;e and career
ladder recommendations in,Chépter 24 or: who wishes to 'use the fask de-

scriptions of Research Report No. 7 and éhe Eask data of this repgrt for

E -
i

P

performance evaluation§ .

- '

~ . The chapter assumes that good intentions about providing up-
S e 3

wazp mobility to ;orkers and quality care to patients are no guaranty

.

that they will be translated into practice. TQe 1nst1tution\must‘be con-

vinced that FThefe are practical reasons for doing so -- that it makes eco-

-l
nomic sense. Most people are already .convinced bf the social and moral

®

desirability of providing upward mobility to health service workers and

subscribe to’ the principle of promoting patient safety and quality care.

They are not always oonvinced‘that such policies are economically viable.
Even though public and voluntary hosbitals operate as non-

profit insti¥utions, they are ugder 1ﬁcreasing pressure to hold down

qpsts.al%pward mobility and quality care have to offer cost benefits.

» - ~

‘ This .chapter reflects 'such cost concerns, We' think that there are prac-

tical benefits td be derived from using HSMS data and recommendations,

“

i
- 4

. . -, T . .
This first section, below, discusses the economic rationales

.
.

for joh s?ructgring, restructufing, and the developmeht_éf job, ladders,

along the lines suggesfted #ME this report. The second séction describes

i ]




’

.'restructuring. The arrangement of jobs into & promotional sequence from

[

° : . N ' »
how “the administrator can usé the data in this report and in Research Re-
* " .

port No. 7 to rationally structure or restructure jobs. Itr shows how to
P y {
. T < _ .

examine the allocation of work in the institution in teris of task over-
lap and the assignment of tagks to levels, and qesbribes the creation of

~ - .
new jobs. The third section discusse® the development of «a career ‘laddet’

program, cost saying strategies, and trainee selection. The fourth sec-

‘- ,

tion deals with the use-of HSMS data to evaluate institutional perfor-

.

< mance., It provides a mini-manual for using HSMS task data to create per-

formance evaluation instruments. —

t
A

, - ’ ]

RATIONALES FOR JOB RESTRUCTURING AND CAREER LADDERS . N -

~
The HSMS method makes it PJLsible to analyze tasks in terms

of their skill and khowlegge tequ;rements and their relationship to other

.

tasks and job levels. It therefore becomes 'ossible to assign tasks to

r

job titles to make optimum use of more highly trained and more expensive

employees,and to make sure that the work is being carried out by staff

s

who are properly trained fb'provide q:;}ity output . ' “
. l - ’

f
]

The assignment of tasks to job titles 1is, job skructuring or

- *
”

‘e

o / . t
one level to another .is job ladder conhstruction. It is not always nec-_ _
, ~

essary to,do job restructuring in order to design and implement job lad-

ders;, it is possib%s;{o'derive advantages from job structurifig or restruc-

bl

turing without having t6-arrange‘jBBs into a promotional ladder. We-dis-

x
-

tuss this below. ' X T
'

The costs to consider in structuring or restructuring jobs

t
]

are salary and education costs. :Direct education or tuition gosts can

* 3-2
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- .‘ : . “
. ) ‘& .
- be -borne by students, employers, or society,.education costs, however,

are also‘reflected in salary lévels. The education time needed’to pre-

pare fo:;jobs is highly correlated with salary levels. When we talk of
o high-f2ve1 sfaff or jobs, we imply high salaries, skill, and knowledge

S requirements, and long, expensive periods of education® preparation.
L Y > 0y
. Conversely, low-level jobs are understood to mean low levels of educa-
. ( — ¢
tional preparation and low salary levels. -

» . . "
Job Structuring and Restructuring

Job structuring and restructuring can provide cost advantages

-

"i1f tasks are assigned to jobs so that the skill and knowledge levels re-
- - Qquired for tasks are compatible with the educational and salary levels( f

the jobs to which they aré assigned. Allocation of low-level tasks to

high-level jobs is wasteful of salary and education costs. 1f theP%/are

-

shortages of high-level personnel, the waste is felt as decreased services.
. 4

It also makes economic sense to assién tasks to jobs so that

' <
: . ]
, K

the sKill and knowledge requirements for all the tasks in a job are simi-

lar. Assigning tasks requiring different, non-overlapping skill and

Rnélledge requirements to a single job increases thé amount of education-
al preparation needed to do ‘'the job, even if all its tasks ~are at the

same level. This prolongs the educational preparation time needed and
- ‘ s

. probably inflates salary levels. oo
e ) : i

— 7

Job structuring and restructuring may be done to make jops

3

at lower levels less boring for‘workers in order to improdk-moraie and
.- - o I
thereby improve perfo:manoe and/or reduce turnover costs. Such "job en-

v largement'" can be done economically by in¢reasing the variety of task ac-
—_ . 4 '

' . ~ »

A ————
. . %

”.I r 33 — . . ‘
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. . . . . erveimama -

tivities in a job while still assigning tasks which require the same 6asic<

~

. . investment. in skill and knowledge training. . -

- _—
4
¢

e Job structuring 1s needed when the institution is to provide

¢ —_

1 - L4 .
' a new service or {rnction,*or id to utilize a new technology. The rele-

-

vant economic manpower qUestions'are: What are the tasks involved? At

‘what job levels should the tasks be assigned’ To what existing jcb ti-

v tles might they be assigned to minimize new educational preparation and
' =

to disrupt current work the least? 1Is there justification in creating

.

one or more new jobs? Is the development of a jnb ladder'appropriate?
) . ]

"

We.discuss these questions later in ‘this chapter. B 4 ,

Job Ladders -

- . -
* 2
Job or career ladders ptovide upward mobility for the in-

- [ _J - .
house labor force of an institutjon. Promotional lines provide for a

suppﬁ? of new entrants into jobs as older incumbents retire, are dis-
d,

miss or as more staff are‘needed to fill a job title. - ;

4

.o

’

' The most powérfui economic reason to have a career mobility
‘program is to fi1l1l chronic vacancies at middle and uppef job levels. In
)
a field such as health services, most promotional tines would require ad-

ditional education as an individual goes from one level to another: An
. . -
economically desirable career mobility program wouid provide job ladger

sequences that minimize the additional education needed between levels.

[
-~ v

* If a job ladder 'starts from anxentry level job with few vacancies, and

progresses from one job leveL to another within interrelated task group-‘ '

Q ¢ -

ings to the lével wh::zfshortages exist, the emount of edgcational-in~

vestmgnt required bebwéen each level'would be minimized, and staff néed

3-4 . N
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.

.

. * - \
be trained onl?ifor the educational gap between one level and the next.

.
. -

- - .

Th;;g,are other /,knomic arguments in favor &f.job ladders. By
' g ) P
selecting in-house staff in appropriate current jobs to move up in a job

ladder, the institution card cut the costs that are incurred in orienting
)

new employees. \A program of upward mobility can also become an incentive

. - f

for efficient ‘performance if selection for upgrading is partly dependent

v L3

on the quality of current—{gvel job performance. Since trainees currently

~ guc¢cessful at one job 1&3&1 are likely to be successful at the next lével

(because of similar job content), the failure rate may be reduced. A ca-
}

*
-

reer ladder program may also reduce the costs of turnoser to the degree

that high turnover reflects discouragement with '"dead-end" jobs.

Actual salary costs may be lower with the use of xﬁ%rading pro-
grams thar if staff are hired from the outside. The staff selected for up-

grading will be at the top of their sélary range when selected. They_will
“ , s/ - . .

- . v { . !
be replaced in their ;oj;er jobs by staff who are themselves newly upgraded

arnd who will be entering at the bottom pf the salary range; the trainees

.

will all enter ‘at theWbottom of the'salary range for their new jobs. Com-

petitioé among institutions to attract outside individuals whose training .

fs in shorf supp credtes an inflationary pressure on salary levels. An
1 »
in-hoyse career mob ty program adds to the supply of scarce labor and re-
duces inflationafy pressures. We discuss‘strategies for job ladder con-
. . #

struction later in thisg chapter. -

P

- . ’ - ' 3\
When shortage jobs a}e,at,a High level, with no related joks 4t
H v

intermediary levels, job structuring or restructuring may be needed to pro-. .

3

' . - N
vide:job ladders. If tie educational distance from an entry* to a short-

‘- 3~5
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age job is a matter of several years, one cgnno alk about a viable job
' ‘ladde;. For example, a one-step rise from the dark?oom aide e the radia-
. PR . .

tion phyéicist would be.unrealistic. But a ladder from the aide to the

teéhnician level, and from there to the technologist levelscan ultimately

. - w 4 ' .
lead tg‘the professional physicist level in _reasonable stages. 1

! .
The creation of a new job at- an intérmediary level on a ladder

, -or to provid¢ a new service Or function .is a form of specialization of la-

bor that may be cost saving within limits. As different coméonents of
work are separated and ‘assigned to different jobs, the work caﬁzpe done

more efficiently and more economicaily. ~Lower level tasks can be grouped

-

into jobs at lower salaries. The limit to this approach is that fhe insti-
P . «

tutipn must be large enough td provide full-time work in each of the sub-
divided specialties. Short of this, workers would not be efficiently uti:

»

lizeéd. We discuss this question later in this chapter.

- L 4

. .
USING HSMS. TASK DATA TO STRUCTURE JOBS
Assuming that the adfinistrator of a department of diagnostic

1

. radiology is interested in the rational structuring of jobs in the depart- ‘

- s . ‘
_ ment, HSMS data can provide the raw méter%yls. We have dﬁﬁe the task iden-

tification: and deécripg}ons, have idehtified the major groupirgs of tasKs

! e . .
and the levels of tasks, and have made some job structure and career lad-

der suggestions. The data are pfgvided in Research Report No. Jeand in

£
-

this report. Now the administrator can adapt the-data,.amalyses, and Jﬂ:-‘é )

. .

.. It is important to note that a job ladder progression refe?E;to the rela-
* ' tionship among job titles. A given individual may not move up on all the
* rungs of a ladder. At any point in time incumbents at one level in a lad~
der are the population from which those who will go to the next‘level on
the ladder are selected. . -

» o ' ~3_‘

J/‘
-

a
oo




ommendations for Juse in -his or her own\dep:;tnent. R

Job Structuresa

Data Preparation

* +

‘The first step 1s for the administrator to decide on the job

-titles to be examine&; the second step is to identify the tasks being car- '

ried out in those titles; the third step is to analyze the pattern of dis-

tribution of. the tasks in terms of task overlaps across jobs, the levels

-,

of tasks "in jobs, and the groupings of, tasks in jobs o -
N . * '

The administrator starts by seleeting the job {titles to be ex-
amined. These are placed on a refergncellist. The 1list should include
[ 4 N N

all ‘the in—hous;tle,s gf interest along with‘the salary or salar};\range
- R ) ' N
for each. Next,,a HSMS job level should be assigned to each job on the

l1ist. Table 1 and the explanatory text in Chapter.l present the job lev-

. - ’
els. In Table 1, the left-hand oolupm indica;es‘the HSMS levels, and the

right-hand column gives an idea of the titles;one can find at these lev- -
)/ ' :
els. A wayﬂfo check the appropriateness of the job level designations

-to note‘wﬁeﬁher the ranﬁ order of the job titles by saiary level is‘'the

same as the- ragk order of job titles by, the HSMS job level designation.

- The next step is to determine which indivfdual(s) are familiar

i

with-all the work being done by all the incumbents in the_job titles on

"~
-

, . =
the list. This may be the administrator, or different supervisors may be

amiliar with different titles. These individuals will become res0urce

sc’ ) ,
pbrsé@s*ﬁﬁo will be asked to provide the basic information on the current -

allocation of tasks to titles. We can call them "respondents."

LI s - .

»
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- - The next major step in the analysis is to determine whagh'of.

A the 368 tasks covered by HSMS in.diagnostie radiology are be!ng garried out

<:‘Jin ‘job titles in, the department or in titles related to the department. It i
- . » . T
may be best to get an overall sense of where the activities are being done

-

-
» .
. -

before getting detailed information for each title, ¥

, a
. t

‘ ¢ : .-
The HSMS task inventory reference for the 368 tasks is Volume 4.

4 .

of Research Report No. 7, which presents the extended task names}2 These

“ provide good content references,so there shoqld be little confusion about
- -

what work activities are being referred to. (Appendix A, which\presents

the abbreviated task names, is less detailed and is used later, after the *
13 I e v

- vy - ? ¥

basic identifications are done.) ’ , .. . ‘

P
s ,The HSMS tasks are screened so thatea final list includes only
tasksmbeing done at the institution. The next step is to find'out in which
. N - r o~ - . . '
' ’ &
job title or titles each task is done., For each in-house job the, entire
' . : ' ‘l -

. list is.considered to ensure that all the t#sks for a given title are coy- *
4 . . _ =

AES

Vi ered.” This mead! that a copy of the entire task ipventoty of all the tasks
., . ,
is prepared for each interview with eactr respondent. - oo "
The respondent is asked to irtdicate which tasks tn the inventory'
- L) ‘ ”» .

e are carried out, ey incumbents in a given title. At this point it may be N

- ¢ decided that it is important to know which tasks are carried out by indivivw AR
. . F

dual employees in a title? Separate lists would then be prepared for, each -

and each would hare~the.ap§ropriate job leyel designation by. title.’,When

RN - ’

ooy X . - -
" the tasks assigned to an individual are noted, an effore shouid be made to !
. v - o -
oo . v P
2 0p. cit.; al "Pref oL /. N
0p. .5 also, gee Preface. . - l
.- - . -
. , 3-8 ‘
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’Phi»s 1s ap i’n-house analysis, and no security would' be endangered. . T .
P ] L ] - . z )

Now wehgresumably ha’Ve a task list f-or each title and individ-— - '
ual being. studied Each contains all the tasks done in that jéb. (The
codemumber and“abbreviate& task names in Appendix A, are, “useful at this
. 2

point‘) Next to L’he

. each task~two additional piéces of informa-

1

able..ﬁrom Appendix D, Table D.2

[N

o 'g the HEMS factor:

.-
\

.

\.
3

ame and/or number

&

are presented by factor\ln Append

)

eyt £y

o

- ° . . -

v
> ’

)

Qn‘are needed The first is thé HSMS ‘Sob level Vgnation, the second
‘(The factor‘dnformation is avail-

The. job level ,desd.énations of the tasks’® °

-~ < .

< ’

¢ - -

»

L 1l -

. IR 3

A third plece of information may be of interest to the adminis-

. -“ .

tf or.

~

That is the freque

-

e

s

K )

ncy- with micb the task is carried out in“a giv- .

‘en job\hiq in’formation will be h-elpful if there is interest in the rela-’
. te, 1 ]
; »
~ tive importance‘of a task im the structure ‘of a4 job' The basic information

- . N B . i -

b;o x L Y ] 9 s > )
- H .
DO e : / e .
. . - -
. t . - . s’- N ‘ ‘l‘ N
. C ot . ~ ¥ " .
-‘ P . - . . } S:_ ; . Lo
' L3 . . - ¢ - d s - .
. ~ . .
AR —. 5, T _ ]
$ o, 4 g . . i Y

L

> ¥

It/sthe

”A,'\é M Y ° “

/

.-, /- A .
is ol!tagnahle from\tllevypz{{lgnts.

In order‘tc make'it pos{sible to.com-

-

Jpare. task . fr{encies. across jobs, HSMS de\;eloped a scale fgr frequenr'y.

- - 0

first .scale p:esentpd in Appendix C, and can b used to scale

' f'

L .

s —

Ve . N
. Y

4

" . If theré is ,interest in an

! N

Ve ‘e,

A 9

‘titles (and theé names- &f individuals withir} tit

-

' w4 ,31 e

Ll .‘14

ob. Lﬁdils The titles shopld be

:‘ s that contalnﬁ the 1nformation of. intet*est

/ar/ran‘ged by HSMS factor.. The factor for .
) v

‘task's for how often’_ they are carried out in the.cdurse of a day or a ytal‘..- "

1. 4
overall"assessment of the manpower ’

. .

‘e ‘

- . -
* ’

.

-

v utilization patterr‘\_ﬂin the depaitment, the next step is to create an array
) r

We

to right, in dem!ndmg order by HSMS job fevel and/or salary level W\vh—

LY '

ginby arrang.“ng the job" . ,

L 3

l‘es) in columns, from léft

.




kil 11

. Figure 3 shows tHis‘battern with the epception of Tasks 490, 74, and 275.

. can-be used to’ designate‘columns and rows, since the entrieé wiil pe }r, S.

« 7/

« : " ’ \l ' l‘%
a job’is" detemined by thec,rmost prominen.t factor showing on the ~tasl¥ list

-

. collected for t’he ?itle (or individual). The rows ;‘{ th'e array a.re to be

‘all the tasks found in the department, arranged from ‘tbo bottoh ;ln de-
scendi)? order by HSMS Job level, and within job levels by the same factor
'

‘ order used for the co&pmns.3 The entries in tjue art‘ay are x's. Working

¥ - P

d v h each task list separatelyE’ one fills in a«column at a tinle‘ p‘lacing
»

an "x" in-the appropr;‘.ate colun;n if a given task is found on.the givén o

job's list. Figre 3 is a hypo'thEtical example of such an array. (We.-

1 i
~
A

. used Appendix E for the task numbets, levels, factors, and titles; we as-,

[ or

syme twelve, incumben!; ﬁisted b_y)number.) '

P ’ . Y

. ¥ L : I
-, . ok . PR L)

.
“

’ : <

_The array providés an o'uera‘ll vievi‘jf the extent and, loc:atiqn \

- "
of task oVe-rl%: and, the appropriateness of current allogations’ of tasks)\

to job titles by ‘le\;els and factors. ‘B'!re“examines the overlap of tasﬁs

LN

iross job'titles o(,incutnbents by reading ac’goss the array; one examines

..
2 . L

E

.the mix of tasks in jobs by level and factor by reading\ dO}the colwans.

An ideal utilization pattetn would be xoughly in the shapefof a d,;lagonal

- ”» ) - .. . ’ K + €
s falling from left to right (as-wide as’the adjacéent cqumns‘ in a given
. s - - . .4 - ’

factor;-as high‘ as the adjacent Ipws, in a given factor within a- level).

- * ' ) ) v

. . 't
’; - L . " Task Overlap . . / .
- . . » . ‘
Task overlap occurs when a task i%egérried m)t in mere than

one jo%title (or across more than one incumbent ofi?{f(e if there are .

e

different jobs within a title). Not all overlap is undesiréble or avoid-

4 ’

. ' : {
, able. There are always overlap tasks to be done that provide the mortar

B B . . .
» . . . ’ OF 7 ., -

—_— ‘ . 9/5
4 2 . “ . .‘ . i
Appendix E'can be used tp order the tasks. To sdve space, code pumbers
N - B '1 ’ o . T
, * B e 3_10 _'p‘
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\LLOCATIONS

FiL ure 3 HYPOTHETICAL ARRAY OF. ,I'ASK’A BY JOB TITLE “
Job I.evelsa 8 {4 5 4 - 3 2 1
\[Factorsb: — LL rx pvi} 111f tv | 111 A [ v vi | 1v VI -
~ {Job ¥ Non-|Neu-| Phy-|Rad.| P¢.]. | Ad-{ Pt,|Qual{ Pt.| Qual.
- Iritles®:. neur] ro,}. si-|Tech|Care|. Rad.| minjtare|Ass.]Care| Ass.
' Rad.|Rad.]|eist| Supr]Supr.{Tech.|[Tech|TechjAide|Aide| Aide
Thcumbents: 1 2 3. 14 15 16 7 g8 19.]110 | 11 .12
{Le Fae-|Task | . * - . ’
vel] tor {Code| - S . ’ ,
] 8] 1 V441 |,.Xx 1° ) . M
N /1329 | X -4 . ™ . '
448, X . . . - . ) .
11 {404 x [ : . S
1 o 397 X 4 4 ~
%“? 430 ‘X 7
5]Vl [528 , 1 T x )
546 Cl X _ 1 . .
. hd 542 | - x . i SN R
4 | I1E 82 X ; ;
7 < X «'.:
IV {158 | - D 4 ‘
'1305 . = x. |\ P
3| 111|526 ) \ X \ 1 T
R {362 _ X\, v |
- - 363 . . X -
. B 496 o B ’ X . ‘ |
o oj131 . . X oW R
NN 272 74X N !
212V {299 N ' X R )
) .| 33 A '3 X L §{. |
A (143 - ; X I~ fg -]
[ 308 - X - | -
BV I P2 B X |- ] -
"ObVIO 835 W - |7 - . X B
-1 < 1548 o ) X: ! -
‘- . 549 T , . X ‘ .
Sl IV 290 ) . ' ( X \
- . ) 190 | .. | . . - X | “\
. ‘. 193 4. - .o ‘ X
. (\/"p ! 490 X . . ) X ‘JL
L 74 v X . ’ 'x ‘|" ;i‘
. - bV 147 . . et _ | X :
- 275 ’ X i « tX -
T , | =0
-, |552 T ) . oo 1 X i
, 79° ' 1. x 1.
ERTI ST specialized advanced professional level 5: professional; level 4:
ducator, Supervisor, 1eve1 3‘ technologist, level 2: technician; 1eve1°l:€-
"aide! v -
. ‘B pactor I: Non- neurologic Radidlogy mqtor I1: Neuroradiology, Factor III: .
Radiologic Technology; 'Factor ;IV: “Patient Care; Factor VI: Quality Assur‘— ‘ ‘
c .ance; Non-factor A: Administration. -~ - I . -y
. 1&11 in the +in-house titles. ‘ ) .
. K - 3-11, TN 'Y ]
RN \ .;'; \ ’
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I
te

- v

t

ried out.

given departmenti

o

,ie . ®. \‘;

e N N

!

in the array should be given a c

-
v, .

~ 2 ¢

LY

-

’

to hoid the centraltasks dnda'job together.’

Nt

' R . - .
that reflect tHe different locations or shifts in which the work is car-

adeful analysis.

%

same task is foundvin jobs that ‘are at different levels.

of low-level -tasks- to high- level titles is wasteful

There -can be duplications

¢

However, when there is dnplicationiof“the central work in a

this bears close examination; thus, the overlap data

- ~ The most important type of overlap to look for is where the

-

The allocatign

The allocation‘of:

v ‘ high level tasks.to low—level titles impligf_inadequate performance or *“
wasteful training. Given acceptable pemformance of a.taskzin tne titles
where it is currently overlapped, there is a prima égglg economic argunent

- for downward assignment of an overlap task to the 1lowest level in which it
is currentl9 foundg InéFigure 3 there’ -are_three such tasks.

& .. . AR Y : ¢ < 7 | { B ‘ N _

v s ) Sometimes thefoberlag reflects.the case where, supervisors f111,

. » .

in for absent staff This may be a waste of expensive supervisory time.
- ~ i

olution might be to develop a "flying squad" for lqﬂfr-level jobs. )

*

staff would be trained for "sevkral jobs at the aide level andfwould

-/ be- on callAto £111 im for absentees.

.

ne flying squad could covér patient

care and'ahother quality assurance, or the squad could cover both factors.

-

The squad(S) would gerve the purpose of‘providing a source of experienced

. ’

manpower to cover staff absences at the aide level.

[] ? o

periencﬂ employees at the aide level could later makq;informed choices

By virtue of ‘this ex-

. " about the specialty in which they woBlg,like to rise. Management would be

ig a position to take account of especially gifted employees andgencourage
+ . . R E=3 -

! " them. E:hally,ythe rotation would permit job’

%nrichmentiand add variety.

o ’ 3-12

o
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fusal of professional staff to.deleggf@ work. -We have:fgund that some °

[4

¥

profeésiodﬁlg’prefer to carry ‘out lower-level task
' ‘foxgable about the qQalityj;f the.performance on'the\Paré‘of 1o;€r-level.

staff. Discovery 9} this kind of over{:p actu&ll?.p@np ipts‘job perfq?f

mance and trainiMg inadequacies. ?he‘squ:ion is g; provide ;hé'rimgdial

sfqiping needed so” that higher-1

problems’ uncovered.

v

P4

'
i

The in—houée'anélygis of ‘the overlap data should r

v

P

L)

a

/

-

assigned to loéer—level staff!

‘

X

1

’

-

°

L4 ) . :
evel staff can rely on the hhality of work,

-

14

ERA Y

<
Yy

.

*

.

7

-

-

s when ‘they are not com— .

-

L3

esult in, the

'{ rational restructuring of jobs, and any other steps'néeded to remed
. . '. R - .' '.

L

.

y the

v ' . e . . * t } . LY
separation of necessary from unnecessary ‘task overlaps., a design for the
o ' ’ +

[ 4 - .
Job Structur:/gyr¥ask Level and Factor ’
'The economic signiffcance of examining the allocation of tasks

-to jobs by level has already been discussed. The data in the array and on .

the separate lists provide the basic informatiom. It is yiow possible to

discuss "the percentage of tasks at various levels for 4 given fbb. Again,

[}

thé‘economicﬂgoql_is the allotation of tasks at a given level to jobs at

" that-level. As’was indicated above, most jobs cannot he held toge{her with-

- ¢ . \

out one or th tasks that are.essentially simple and/or adminisfrative.’The

-point is to use the percentage distributionsranck task f_x;equenc:}" data to ‘ex-

.
-

amine whether current allocations are sopndl‘ . . ~

~ . . 2 ’ [}
. AR X R
-
N r

.The . allocatiot of lowe;-level tasks'to highér-level jobs ‘sug- .

gests waste. It ts “also important to considek the presence of higher-level.

tégkg‘ip lower-level jobs. In a case where a_task'is rated by HSMS at a
- . 3-13 ' : '

7

¢

.




Aruitoxt provided by Eic:

»

. i~ . . v

1eve1‘ higher than the job’vin which it is found, the-task may be beyond the a -

- ’

reach of the incumbent's experience and tra1ning, and’ performance may be
- [N 4 A

-

undatisfactoty. Alternatlvely, the staff-in thls jeb may be rece1v1ng train-

- - ~ £ ‘ -
ing for t#e one task at levels that are bezond the needs for ;;3 the other

R ' &£ - - .
tasks of the job, and this would be wasteful,of training. (A third explapa-

' -

tion could be tha] HSMS is incorrect in its-evaluation of the task's lewel. )

- ‘ . . .
. f ; .
The analysis of the composition f ijg,by‘task factor is sim-

1lar to the ana1y51s of the task levels.: The array and the lists prov1de

-

insights ab0ut the breadth of training required for 'the ggb§. A JOb made ~
, . 3

. '
t N i s

-

up.of tasks that cross Several factordemay require training in a larger num-

. ~ »

ber of subJect areas than is economically warranted.‘ For example, if the
. 1 - - e . , ’
same staff member were administering medication and testing x-ray- equipment,
.- B i . . \ v ;’4' N «
* an investment in training in pharmacology subjects and in‘teehnologieal sub-

e
. s \ \

jects would‘be‘reduired.- With no transferability from one’ to the other, and
! h * 3 =T . [ [

»

- . ‘ ., . - LR
no likelihood that this combination would be found_ih.etheg lateral or
. y* -

higher jobs, we have'a wasteful job‘étructhre.

- L

Creation of New Jobs

w’
IS

-
A new 305 may need to be created as a- result oﬁ the aqaix€1s of

task alIocatlons descrlbed ab0ve, or to provide‘an 1ntermedla;y 30b between
. <

* » Ley

hlgh and low level JObS, or to prov1de for a,new function,.or td ut1112e a -,

, \
- < ! .

newly available techpology. The key to structuring a new job is to‘know

LY - » »
-~ 3

all “the tasks to be covered, thelr Job levels and their factor des{gnations.

- e

Frequency datg reflecting the expected work loads to be aqsigned would also

be helpful. )

L

¢




The decision to institute a quality assurance program in di- .
- . F 2 . .
Aignostic radiology provides an example of the type of analysis that might
A

be considered ih the creation qf pew jobs, given the printiples already

described. ! - ) (/ - _ -

At present, quslity as$urance tasks’are not found in every

b . ' R TN -

hospital, and certainly not all the tasks we present are found in any one

- institytion. When the tasks we identified are found currently they are

A variously located in,physicist, radiologit technology Supervisor, and/or
) ¥ 4

’ - . ¢’

: radiologic technologist titles. . ‘ L. ' N

\ ¢ : ' ' x\ 1
Assuming that the trend is-to adopt such tasks and to insti- '
P A

-  tute quality gpsurance programs, what is the best/job structuce to contaia

s s o . _,¢

@
the technician—lewel tasks? We have suggested the cosfv-saving nature of
: - X o
_specialization of labor, the creation of.a quality assurance technician’ e
' . ! . ik ‘ ' '
' . jobz_ana'the allocation of level 5 tasks to a radiation physicist {ob. ’ ':5‘\\\
. ‘ N ° M ’

. . _ - v
This makes sense if the institution is sufiiciently lgige to benefit from

the neuly created, quality assurance technician job. : 0
. ] - . - ‘ . . &

.
.

However, if a hospital has only a few x-ray machinesi there “

is no point in hirfng someone to do nothimg but test then periodically.
. ."

When this {s the cage,the HSMS designation of level and factor for the

tasks can be used to decide how the technician—level Sasks should be al-

- £

located among existing jobs. 'Th® best decision will vary for different

institutions. The Hecision should be the result of an analysis of task ° N

. frequengy data for current, tasks-and for the quality assurancé tasks. The
- ' * ' N - [ ] ‘ .
reasoning might proceed along the following lines. - ‘.

- .
. .
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< L
‘
.

Should‘ghe xechnician.thsks be taught to the alde and added to

"

the alde's current dut;és? The new costs would be for traiping and a sal-

ary increase, bekég§i now the aide job would “include technici@n-lévei tasks. °
{

Is it better to teach the tasks to the technologist and add them to the

technologist's current duties? The new' costs would Jw those for ttaining

- )

and the hidden cbsts of making less Ehan optimum use of the technologist's

. * ) [ Y
time in technician-level tasks. With the use of data ou%ﬁrequency ang cur-

rent work loads and flows, a sound &conomic decision can be  reached.
- . . )
rl

'

.

. What is inescapably apparent is that fhere is little ?ustifica-

- -

y

tion for “ssigning the technician-tasks to a physicist,; who is an ‘expensive
- . 4 -

. e '

employee. If the reason for a-job structure in which the physiqist is doing-
the technician tasks is that there isn't fuLLitime work for the physicist '

‘anyway, two answers come to mind. One 1is that the true function ef the
<~ ] : Ve ° .
physicist may not béipnderstng, and approbriate tasks may be missing. 'The
A ry -, ' e . .

other is that.it may be sensible for a small institution not to employ a

3

. N v ,
full-time physicist, but to retain a consul{.;t who will et ap 3nd run the

‘quality assurance’ program as needed. ‘&

-

—.'; ‘ . . s
Job Descriptions ‘

*

It may be of interest that the materiaT¥iscussed in this

>

section lends itself to the developﬁenf of job descriptioms.- They can be

-~ =z
as simple as ‘a listing of the abbreviated task names, or as complicated

as the detailed task descriptions in Research Rgporf No. ‘7. We believg

~

1

‘that the extepded task names proyide a good balance of brevity and detail.
) ¢ ' . - ‘. ) .
When'gdited to reflect the work done at the given inst}tution, they pro-
. . . . . .\\ .
vide objective, unambiguous references. They are useful r yage .and

5
’

salary negotiations and for personnel counseling, ‘
X ) . . '
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~“CAREER LADDERS AND COST SAVING STRATEGIES ' , - )
N L]
"Let us assume that an insfitution has deciﬂed to develop a pro-

) N
gram for uf;rading staff in job ladder—pregressions It might be’ convinced
’ . : ¥
that this approach is most efficieniq%n the long run; it may have decided
- : ‘.
that this is the way to expand the services it provides whether in sheer o

\___ ~ . _J'

!

quantity when demand increases, or in the provision. of new services;or func-"
?

t\\hs it may have decided that this is the way to fill chronic vacancieq

It may be that the*pommitment to upward mobility hQ\ been brought about
»>' . t
-4
through collective bargaining, and ‘a portion of the wage package will be
set aside for the uggrading—training of staff.. In any'of these circum— ’ /
+ - ' . - Py - .

stances there are basic decisions to be made that can affect cod'ts and the

! . -
L) ) s v - - i
success or failure of the program. This section brings.‘tegether varioug’ﬂ‘N\\

ingights gained by HSMS about the cost aspects of career mobility programs.

We boﬁe that they prove usefull } o . -
. . 9} " '

. Ty , .
\v0verview .. ) -

Unlike the situation where students gain their oEcupafional pre-

Y

paration before they enter The labor force, an upward mobility program is
- ’ ¢

concerned with students who are etiployed adults and who very likely are the

[

main source of support of themselves and ‘their families. We are also deal-"’
ing with hospital employers whd need/to provide’their swaff with occupa-
tional preparation while at the same time maintainingkthe quantity and qual- i

5= -~ [N

iy of their productive output.
* & We are dealing with jopéf mogst of which require instruction in-

L4

formal disciplines The subject matyer must be’ imparted by teachers'and o

N
\\v&earned in the classroom and in supervised clinical practice. Unlike many
) .., . . ,,,‘
~ LTk 3-17 '
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f&ctory or civil service staff, the health w;:kér\éano;j" ick up" what
/ . f

is needed in,:he;?igher—level job by simﬁly obse

AS

the course of a'work day in his cQgrent job.,kWe are also dealing with jobs

» K3 ’
» the epfry to which is circumscribed by requirements.such as lgc:nSure, cer-

tifitation, graduation from AMA-approved or otherﬁise accredited programs,

and/og academic- degrees. In most cases licensure and certification reg

. .
. - -

4
quire graduation from esfredited programs .as well as passing .examinations.

.

7 . - ,4 P -
An in-house -upward mobility program imvolves four basic types

of costs and alternative ways of dealing with them. There are edﬁcation

- PR J - T a
’ costs, released~time costs, relief worker costs, and trainee failure costs
- I

+

\ Education .costs cover classroom instructien ahd clinical

. ——
-

practice. These would be faced by anyone entering study for an'oqcupationi

- P - - .
The options and choices*about'which we have something to say are as follows:
i}

1. There can be an in-house. (hospital-based) program in which
the institution.runs the program‘ or there can be an aca-~
demic program in which a student accumulates academic cre-
dits towards, a degree. at the assdclate, baccalaureate or
masters level,

-~

- ’ ‘

® -

2 ﬁhe program can be desighed as an edueational ladder with
coyrse wdrk sequenced so that the whole program leads to’
«the top of the ladder and shorter segments lead to lower~
level jobs, sq that students can exit and reenter thp pro-
.gram at job-rqlated intervals;.or there can be discrete - .
programs designed for each job.

3. Time schedules for ‘instructiod can be geared to full-time

Qstudents and regular academic semesters; or they can be
geared to ‘the time requirements of employed students.

" Released-time casts are payments to trainees while they are

. L - ' ’
- sgtudying to permit them to maintain incomes. The options include find-

‘ N

ing outside assistance to pay employeee, counting these costs as fringe

.

7, 318" C .
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benefits along with health insurance and pasging them along‘as production

costs ﬁiithird-party payers, and/or having employees and/or educational

institubions Sg\ie_in the costs: )

[ 3
]

Relief arorker costs cover the salary for employees who will

/

provide the relief work while trainees are studying. Among the options

.

are hiring temporary employees to provide the relief work for individual
- - —— L ; ‘Y
trainees or using a staged approach in which the workers who will replace
/

y
Lthe trainees in their former jobs when the latter are upgraded are the

- \

ones to provide the relief,wori. We discuss a strategy for this below.

Y ) * * N R $ o *
L] . - . A . /
_Trainee failure costs are incurred when trainees fai# in -

- . - . Mm‘ P T

- R =

their upgrading-training programs and are no; able to fill the upper;ievefJ

e

jobs. The selection criteria for trainées can affect success or failure."“

" There is an important set of alternatives about which HSMS has something
- pa Y . -

-

to say below.. - .

# v ) -

Education Costs

-

We have already~discussed why sequential‘edp;dtional,programs

Lo

'

hasedAon gob ladders save education costs by eliminating redundant educa-

tion and propiding reinforcement and transferability 6: training. -We now-
suggest that it™is more economical in the short and long run for hospitals

«
to give up the production of educational programs at technician and tech— -

8
nologist levels. We-suggest that. they combine into consortia on a city-

.8 ‘ .
wide or system-wide basis td‘purchase educational programs from aca&emic

institutions which can offer accredited programs and academic credits us-

.
L] -

ahle toward cbllege degrees, -

. L




- The educational institutions could be persuaded to offer pro-

. ~ grams that are properly timed and sequenced. to service the cdreer ladder

\dp ?Tigrams adopted by hospitals if there are large numbers of stullents iné .

3

volved. The movement to work/study, continuing educat*gf, and work-orien-
ted timing for course hours has been growing in colleges and universities
since the late 1960's. Consortia can be created of hospitals in a system

such as a mﬁnicipal or vblun?hry,system, or in a geographic area. Their ’

= , _ -~ *

function would beﬁto adopt mutually acceptable job ladders and Eo purchéise

éﬂﬁca;ional programs for a ¢consortium's pool of trainees.

' The alternative is having health care delivery institutions

provide in{ernal training fér their manpower needs. The training produced

is often so spegific to the needs of the institution that the traimee finds

-

it of little use for upwardmobility or even for lateral movement in the

job market. This is particularly® true in the so-called "new career' titles.
’ ! ’

Sinice .the ;nstitutibné themselves are not pﬁfmitted to provide ag@demic

a

credits, the training is of no help in the attainmgﬂt of the degreeé which

~ are a part “6f the credential éystem and are needed for higher-level jobs.

g Given the current &ime'requiremengs for accredited ptograms

(two years for radiologic technologist) there is a good argument for using

A

the required time to accumulate degree credits as well as occupational

-
+

certification for students.a .
<. . h

. : ) »

4 It is worth considering that there is a two-year requirement for the radi-
;ologic technologist program regardless of whether it is a hospital-based
program or offered in a community college and leading to an associate de-
gree. May one conclude that the associate degree program covars the AMA
"Essentials' in less than the equivalent $§f§¥° years and handles the 1ib-’
eral arts courses in the remaining time? this is true, is there a
waste of student time in hospital-based programs? .
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S— Aide-level training could include remediatian and be used to

ready workers to advance later. It night be best to provide this in con-

¢ -

'junctioh with programs leading to high school equivalency diplomas or col—

lege-level credits. Everyone at the aide level should have the chance to

s

receive high sthool equivalency training, especially credits in the high ¢
school subjects required for entry to associate or baccalaureate-degree : ‘

programs. Aides should be able to'recgine~credit for their work experi-
* - ;

»
Fe

énce where this is appropriate. ) .

) 1 : - 7
' ‘ ; . . T
®iven the number of trainees for upgrading programs that hos-

/ﬂ
/

pital~systéms ot consortia can offer, educational‘institutions'could re-
- . .
.duce per capita costs through the use of plant and faculties in courses |,
offered.in the evening, on weekends, during vacations, and at other ron-.
R .

peak times. ;The member hospitals would be natural affiliates for the .

/ . ] Tt
$ o B U

clinical training,

A system-wide consortium approach could combine hospitals,

A #
educational institutions, and the local health services trade unions and

\] ’ L
professional associations to make maximum use cf federal, state, local,
) ' ~ M - . Y .
and foundation funding for its programs. It is a full-time job to locate

the fuhds, write the proposals, and put the packages togecher. But this

can be done efficiently on a‘large, city-wide or system-wide basis. N S

t -

- z

- t

geleasedLTine and Relief Costs’

”

,{'ﬂ It is gesirable tQ retain studentgﬂin their jobs and provide _ - -
them with released time training. .Tihre hospitalxretains the services of
7 - - ’ :l .

current staff; the empioyee maintains an income source; and thé’educa-

P N N S
- - . ' . -
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“tion time. . . § <

\'; \v\

‘tional,institution‘may be able to use its plant at maximum efficiency.

Released-tite training could be passed on as a cost of service, but, in

L]

-

addition, emﬁlkyees may wish to accelerate their training and contrihute‘

by studying without' compensation on weekends, holidays, and during vaca*
L 3 ~

~

s 4 /s .

»

In. our strategy to—mininize released-time and relief costs, '

f v
3

we start with the assumption that a career 1adder, such as that leadingt.
to radiation physicist or leading to radidlogic technologist,w}ll be’ d‘iiL
part of an overall manpower plannirig program undertaken by thé institu-

e ) -
tion. In that context it is important that the upper-level ﬁtarget" job
N - Vat

‘on a ladder be one that will have openings for newly trained, staff to’

e -~ . e