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onmetric multidimensional scaling. Three job titles (JTs) were
2lected for each of Holland's stereotypes. These 18 JTs were then
andomly paired. The resulting 153 pairs comprised. an inventory which
as administered to all students in a masters level cpurse in -
ducational psychology. The subjects were directed to indicate on a
ix-point scale how similar or dissimilar the jobs represented by

ach JT pair were perceived. Based on stress values, the results
ndicated that the JTs were seen as clustering in, at most, four
imensions. (Aurhor/MV) S : '
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A MULTI DI [ENSIONAL SCALING ANALYSIS OF HOLLAND'S VOCATIONAL PEESONALITY STERECTYPES*
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Holland's theory (1959, 1966) of wvocatiunal choice haswEéén the subject of
several empiricél studies involving student selfeﬂatiﬁgs; Osipow, Ashby, &
Wall (1966) examined the relationship between gccupatlgﬂal choice and self-
ratings based on the desefiptians of Holland's ste:egtypes, with a sample
éomp@séi of college freshmen with varying lesvels of camﬁitment to a pariieular
academic major. The authc?s abtainéd sigﬁi§icant relaﬁiéazhips between four

rpersanali{y types and gecugatiéﬁal chcice among students éémﬁittei to their
resfectiveAﬁajor. In a subsequent retest of Hsiiaﬂd‘s theory using self-

ratings (Gross & Caier, 1974), male college mensors were requested to select

the steré@ty@e which they felt best described them. Signific.unt relationships

were ébtaihed between four personali%y types and occupational choice and

'between four personality types and academic major, althcugh the sigﬁificant

personality types were not identical for both relationships.’

Both of theserstuiiés dem@natraﬁed the power of Hailani‘s'theéry in self- ,

perception situations in which individuals select the personality type which

they'feél bést désciibes them, These reéults raise the question of whether

Hol 1and's thgory could be further examined by using students' self-perceptions

"Df similarity and dissimilarity among representative job titles (JTE) and

,rdetermlning whether the dlmensianallty and groupings of these perceptions

*Paper presented at the Annual Meetiﬁg Df the American Educatlcnal Researgh

ASSﬁc;atign, New York City, Aprli 1977
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”CD¢ﬂGlﬂé with Helland's méééig

Reeb (1959) corducted 2 study attempling to identify the occupational
groupings that result from sets of similarity‘juigmentS; He selected 15 JTs
and directed a sample of 25 British Yauth,Eﬁrlcymént Officers to indicate

how similar they per rcelved the jobs to be, utilizingrthe method of paired
comparisons. A 7-point rating scale was pravided, composed of three grades
of both similarity and dissimilerity, and one neutral midpoint., A multi- ~
dimensional scaling analysis of the means for each pair yielded two
dimensions which were régardsi as being signifiecant. The firstrcampcnént
was identlfled as representing a craft vs. clerical diménsibn; the second as
corresPEndlﬂg to a2 general level dimension, It must be noted here ﬁhatrﬁééb‘s
study Preceied H@lland‘s work and therefore, neither sampled JTs fégresentihg
his ix stezeatypes, nor attenpted to ascertain whether an analysis of Ss'
perceptions of JTs would reveal dimensions that parallel thﬂ se of Hollaﬁi_
His stuiy, however, did -learly indicate that multidimensianal scaling is a
useful technique in interpreting how individuals perceive the world of work.
The purpésa of the present study was to apply a similar multidimensional
caling technique to paired camﬁarisgns of ;Ts repfgsenting Hé;iandfs stereo-
ﬁypéég' It was éﬁpegtéd:thét the obtained dimgnsians’k@gldvbe representative

of several of ﬁ@llani'SfStEfébfYEES*

METHOD
Three JTs for each gf Hailand's stereotypes, which arerpresentei inr

Table 1, were selected to form the JT Inventory. The 18 total JPs were then

combination, =~ -



comprised the Inventory. The sample é@nsisted of all students in a masters

level course in educational psychology at SUNY/Buffala duflng the summer af

19?5 The 8s were administered the Inventory and directed to indicate how
similar or dissimilar thé jobs represented by each pair of JTs were perceived.
| In defefmiﬁiﬁg the similarity or iissimilérity of edch pair, the Ss were
requested to think about eaclh. Jjob as a whole, rather ihan any particular
aspect of it or individual wi@ is in the given occupaticn. Aiéﬁpgint rating
scale was provided, ranging.frgm exiremely dissimiiér (i}_to extremely
similar (6). In order to force a s;mllar1ty—d1551mllarlty decision, a neutral
midpﬂint-was not prgv;dediA Fgrtyaflve minutes were required for compietlon-
the papers of six Ss who did not complete the Inventory were discarded
'The flnal sample consiste ed of 41 Ss, which, W1th a maximum 6- -dimensional
scaling solution, would be more than adequate to meet the minimum sample size

‘eriterion of Ur + 1, where r is the number of dimensions (Kruskal, Young, &

Seery, 1973).

RESULTS
The 51m;lsrlty ratlngs for the 153 JT ﬁairs WEIE avéraged across Ss-
the Dbtained mean ratlngs served as inPut’data fchthemTDRSSA DRERAN IV
VTPng:am for nonmetric multidlméﬂ51anal scaling (Young & Targeraan, 1957)

Canfiguratians were analy for salutlgns ranging fram 2 thr@ugh 6 dimens;ong.

:The stress value% for eaeh sﬁlﬂ*ion are Plctted in Figuré 1;' Strggs, in -

effect is a r251iual sum of squares expressei as a pergengage., Decreasing

'relatlanship between the abgect disSimllaf;tles and distancesi' Wh;le‘D% '



stress would eleerly indicate a perfect goodness of fit, 5% is considered good,
and 10% fair (Kruekei, 1964), The stress values in Figure 1 are 21% for
r =2, 11% for r = 3, 8% for T =4, 5 for r = 5, and 3% fef r ;Véf Compellng
arguments can be given in support of the 2-, 3=, and 4- leEnSlGﬂal eelutione
With four dimensions, the percentage of siress ﬁipe below Kruskal's 10%
criterion; however, the 3-dimensional solution is more compelling in that
VtheiPereentege of stress is fairly 1ew-(11§) and that additional iimeeeiene,,
provide only slight reductions in stress, One could argue in support of the
'S—dimeneienel solution since the herpeet glbow in the curve occurs at this
point. However, therpereentege efretreeer(ziﬁ) in thie solution is too
great to be considered an ac ceptable fit. The 5- ard 6~ dimensional solutions
" were considered uneceepteb;e in thet the reduction in etreee was too small
to juetify expanding the dimensionality. The configurations of the JTQ for
the 2-, 3=, eni hedlmenelenel solutions are dieeueeeé below,

The structure matrix for the Eﬁdimeeeienel solution is given in Table 2.

—= e e e e e e e e e e e e i e e S e e e e A e e

Insert Teble 2 about here
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V}The only pattern in this matrix thefrie consistent with Holland's model is the
-.artistic etereotype in the firet feetez, represented here by wr;ter. artist,
and mueielen. However, it can also be seen thet phllceepher was Pereelved '
as being similar to {herertietie’JTei_ A eeeeni eluete: in the flret feetez 7
:eeneieted ef'ﬁeeheeie and bank teller. This first fac tor could be regarded )
as a dimension repreeentlng creative vs. teek oriented JDbS. The'etrueture' '
' eDeff1e1eﬂte for dentist and nurse in the eeeeni factor euggeet the preeenee

ef a health profee=1ene dimension. In ene1y51ng this E—dimen51eﬁel olut;en,

‘fﬂﬂit must be kept in mind that the structure eeeff;elente are. feirly medeet,”

”.Hwhich weuld be exPeeted given the reletlvely hlgh stress value of El%.



The structure matrix for the 3-dimensional solution is presented in

Table 3. The first factor is similar in iﬁtérpreiatiaﬁ but somewhat different

e S i et e e s S e i e S S S S e g e e e e ek e e

Insert Tab le 3 about here

in composition from that of the 2-dimensional solution. Again, the most -
salient cluster consists of the four creative jobs; however, the task-
Griéﬁ%Ed cluster is now eamprised of cnly baﬁk télle* The sec@ﬂd factor in
this %ojutlén is also somewhat different. in composition from its counterpart E
- in the 2-dimens 1Qnal golution. With the substéntial stiuétu;ergceffiéient
for policeman, this factor can no longer be regarded as répréseﬁting health
prafessiéns but rather, representing service- or people-oriented praf2551ons. :
Furfheim@re, thé negative cceffl:lert for clerk suggests that ‘this fac%or N
could be intérpfeted as :apreseﬁtiﬁg a peaple—gfiented Vs, paperwcrk—

oriented profile, The structure cééffi s for mechanic and engineer in

the third factéf initially appear to be consistent with Holland' s,g—alistic
stereotype; however, the negative coefficient for palicamaﬁrinhibits Sucﬁ an
interprgtation. The cluster composed of mechanic and éﬁgineervcauld more
likely be 1ntérpreted as repregénting applied JQbS requiring spatial relations
aptitude., The weakez cluster campased of pgliceman and salesman could be
bintergretei as rePresenting outdcar occupations; however, the profile crea@ei
by these clusters is not a very sensible one,

The structure matrix for the 4-dimensional solution is given in Table L4,

first “two factars in the j“iimEﬂinﬁal goluﬁlan, The camp@sitlcn @f tha




clustering ﬁiﬁh policeman. Tﬁis factor might now be iﬁt§§gg§téé as represent-
iﬁg Holland's realistic stereotype in te rms-af Jobs :égui:ing aptitude in
spatial relations vs., jobs that do not. The fourth factor does not reveal
zny new cluster of Jjobs, with lawyer having the only coefficient of modest

magnitude.

DISCUSSION

The plot of stress valdas mentioned earl;er indicated that the redaaii@ﬁ
in stress began to level off after three dimensions. The impaét of this
reduction is evident in the 4-dimensional soluti;n where fhe fourth factor .
denoted a mﬂﬁéFt representation of Dnly one jaﬁi The fifth factor iﬁ the.
5 dlmenslanal solution and sixth factor in the 6-dimensional solution simi-
larly represented @nly ore job, and were not presentéi’ﬁecau;eiaf’ﬁhe
négliglble decrease in stress., Siﬁcé it was desirable to obtain factors that -
_identify clusters of jobs from which @ne‘could generalize to the P@pulafion
of jobs, single job factors are ngt ﬁ%efuli While job clustérs were i(:'!.t;;!rrl:if= o
flaule in the Esdimen31anal s@luk;gn, the strezs value fo: this solution was

SN

unacgeptablv hlgh In EQHSJierlng the tradeoff between st:ess and Siﬁpllcityv
of interpretat;an, the B—dlmFﬂ51onal solut;on appeafs most accepiablé. "The 7
clearést picture of the Ss' percept;ons of Jab Simiiarlty~in this solution
is in terms cf creativity, people- QIlEntEd and spatial r@lati@ns apt;tudé.
- The job. clustgrs which pIQV1ded a profile within each factor cannét be
' 1nterpreted WLth as much confiience because (1) Dﬁly one Jch was represented
" (e.g., bank teller in factor 1, clerk in: facta: 2); and (2) these clustéra
-were not consistent across différent solutlcnsii What is most str;képg about

_ the :reativity, PE@Plé arlented _and spatial. relations. apt;tude Jab grouplngs,w,a

| V’is that while sgmewhat 5;mllar to Holland s aftlstlc, soclal and - realistlc




stereotypes, the way in which they cluster indicates that they seen to
represent Ss' perceptions about the nature of the type of work performed,
rather than the type of personality involved. With this in mind, it is

somewhat puzzling why the people-oriented clustér did not include teacher

and social worker.

CONCLUSIONS
The results ébtaineé in this study are not at all conclusive. They
may simply be a manifestation of (1) the relatively homogeneous subject
population, which would be considered Ys6Cial" under Holland's model; and
(2) the sample of JTs presented. It is quite possible that a different
Agrcup of JTs for each étereaty;e migﬁt have resulted in other Job clusters.
it would certainly have been more desirable to provide a greater number of

—~ pairs would require an

JTs for.each stereotyps, although the 23A
iexeeééi;e %ﬁaunt of time for each S, The most important finding obtained
-from this analysis is that people appear to view j;b similarity based on
the natﬁre of the work performed, rather than on the basis of personality.
V‘The a@parent goodness of fit and iﬁtefpretability.@f the data indicate
that nonmetrie multidimensional scaling is a useful technlgue for evaluating - -
$nd1v;duals' pereeptlana of the world of waski Repl;caticns of this study

are enccuraged with other subgect ngulatiang and JT %amples io val;date

the résults thalned here;n. v




REFERENCES

Gross, L. J. & Gaier, E. L. "College major and career choice: a retest of
Holland's theory." Journal of Vocational Behavior, 1975, 5, 200-213,

Holland, J. L. "A theory of vocational choice," Journal of Counseling
Fsychology, 1959, 6, 34-45. :

Holland, J. L. The psychology of vocational choice. Waltham, Mass.: Blaisdell
- Publishing Co., 1966, '

- Kruskal, J. B, "Multidimensional scaling by optimizing gcadnéss of fit to a
nonmetric hypothesis." Psychometrika, 1964, 29, 1-27, ,

Kruskal, J. B., Young, F. W.i'& Seery,. J. B. How to use KYST, a very flexible
program to do multidimensional scaling and unfolding. Murray Hill, N.J.:
Bell Telephone Laboratories, 1973. ‘

Osipow, &, H., Ashby. J. D., & Wall, H. W. “Personality types and voeational
choice: a test of Holland's theory." Personnel and Guidance Journal,

1966, 45, 37-42, '

Reeb, M. "How people see jobs: a multidimensional analysis.," Occupational

" Young, F, ﬁ.”& Torgerson.rw.rsai'"TDRSCA, a FORTRAN IV program for Shephard-
. Kruskal multidimensional scaling analysis," Behavioral Science, 1967,
27, h98-499, T




Table 1

Personality Stereotypes and Selected Job Titles _

I. Realistic
1. Mechanic
2. Policeman

3. Enginéef

II. Intellectual
L, Mathematician
5. - Dentist

6. Philosopher

ITI. Social
7. Teacher

8. Nurse

9. Social Worker

IV, Conventional
10, Accountant
11. Clerk

12, Bank Teller

V. Enterprising
13i

14, Salesman

Lawyer

15. Business Executive

VI. Artistic

16. Writer
17. Artist

18, Musician

10
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Table 2

Structure Matrix for 2-Dime

nsional Solution

Job Title _ Factor

Mechanic - .51 .09
Policeman 24 7,36
Enginger | : .13 EOEV
"ﬁathematician ' . .. .08 -.16
.Dentist | .08 A48
Philosopher - o =40 .08
Teacher » 7, -.20. .05
Nurse ) .02 o Jh2
Social Worker o=.16 .26
Acc@uﬁtant .18 -.22
Clerk .26 A , i}37
Bank Teller o .39 =,29

Lawyer -.01 .15

" Salesmen 03 - -3

Business Executive 23 -, 10

Writer =41 -,10

1
=
le)

: Artist 7 - -.45

Musician ~ =47 -.22



- Table 3

. S%r@c;ﬁre”ﬂgt:ix4?@;;Ssiiﬁéﬁgigﬁé;;sﬁiuﬁigg;;1

‘Job Title

' Mechanic
- Policeman
Engineer = -

Dentist

" Philosopher -

'.Teache:’;."'

Nurse

‘Social Worker

VAééauntaﬁt, f -

© Bank Teller

>1iaﬁjer'szr

. -Balesman

Business Executive

Writer

Artist

Musician

1T

.10
.61




CTable 4 .

‘;Sﬁfﬁétﬁre Matfi$;£Qf,4¥Dii§g§ioﬁai Solution

‘Job Title - - . . -~ - Fagtor . - .
— 1 2 3 k0

{

Meéﬁamic. - o | fi :-;30 3i;b4 <i :55,,i7%e29':5

CPoliceman o .2h. U8 =48 -4

-Engigéer: 06 L0346 16

Mathémafician PR .15 '2.251 ‘ ;28 :;;Eéii'
Dentist b s 37
:?hiléséPher‘ L6l .09 g RTINS
Teacher - . .= - ,. . ZV%SESs'{ v;i4 ,‘.%,Q? f,-i;ig,;,

_Nurse e | W61 .QB;fV -.19

| Social Worker <. -13 . .35 =¥.E§ ¥-24 ;;_
" Accountant 37 =32 .01 .20

ciéik . :i_ 7',~i : 1 ;33 ,VV—;51: ,“e.is;ffiégil.;°'
Bank Teller o .6? 30 =06 =17

Lawyer . . | © -0 15  %i§2  ':"i44 R

Bﬁsiness;Eiecutive L 34 —;Q?A -.22 .33

'f*giitéir' : ,:12 ,  ?v7””'E,56 e t’;;15;%'k i15 1},

‘ Musician - R %QEEU"f*}iEHf”’;:ff7,f ’

: ingi;‘




