FIGURE 8.8

Interest profi
profile CompuTer Operator: University of Minnesota students.
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FIGURE 8.9

nterest profile Computer Programmer: University of Minnesota students.
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FIGURE 8.10
Interest profiles Computer Operator and Computer Programmer:

~University of Minnesota students.
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FIGURE 8.1

Interest i ; .
profile Maintenance Engineer: University of Minnesota students
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FIGURE 8.12

nterest profile Civil Engincer: U”ive}5§TY of Minnesota students.

JO0%

S50

University of Minnesota Liberal Arts students

_ University ovainnesoTa Institute of Technqjogy,;fuden#s\s




Arts students do not rate Civil Enginéeuﬁhighly'on;Qutdoor or
Scientific interests but appear to associate the intereSt:Categofiés .
Business Management/Clerical Computational/Offiee Pr%CticeseahA'

Social Service with this title. In this case there is an emphasis,

perhaps, on the 'Civil' component of the title in contrast to the
\.

jéentification as an Engineer. It can be seen that the professional

engineer is not distinguished clearly by either group from the

skilled operative in terms of interest.

8.1%2 The final tQB figures contrast results from the American High
School students with the one group of U.K. School Boys to provide
some cross-cultural comparisons. Only the boys are included frbm
the High School grcup. Figure 8.13 shows the profiles obtained
from these two groups for the title, Civil Engineer. Apart from
the fact that the groups rate these two titles differently in
terms of Outdoor interests, the tWO profiles are very simlTar.
However for the title, 5001a1 Worker, for whom the profiles are
shown in Figure 8.14, there is a greater dlfference between the

two groups. In particular the order of salience of the‘interest
categories 1s different for these two groups. It is-diffieult,to
know whether this is because the jobs differ-significantly froﬁ~one

country to the other or whether the subaecté ideas about what tne

?on the basis of these results

jobs involve are uncertain., However,

it is possible to see how the Holland:three digit code for an

occupation might vary from one situation to another. Thls

variationbmight be due to dif ferent measurement techniques,

beceuse in aifferent locations the pattern of interests associat

with a particular occupation genuinely are different, or differences

in the actual job-content.
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FIGURE 8.13.

Interest profile Civi -
p e Civil Engineer: US High School boys and UK Schooiboy
, S.

¥

196§

58%

Senior High School boys

——— UK Schoo |boys



FIGURE 8.4

Interest profile Social Worker: US High School boys and UK Schoolboys.
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8.1L4 While the results of'thigvénaly.

5 need to be interpreted

cautiously, both because of the inevitabie selectiv1ty in the .Hw
choice of profiles for presentation, and also because of the
relatively small size of some of the subject groups, certain trends
do emerge in this data. First of all there seems to be é géﬁerai
consensus as to which interest catggories are most strongly
assoclated with particular occupational titles. The differences
that are reported between the subject groups rarely involve a
difference as to'which is the most salient interest category and
many of the differences that do exist are small and unlikely to be
signifiéant,

This consensus appears to be less apparent for the ycunger
groups than for the older groups}. However for_the University
students there did appear to be differencegi;p the way the{Libe;a}y
hrts and institute of Technology students rated some of thé -

techniéally oriented occupations, These results suggest that it’_

U
T

will be appropriaté to\iQVestigate whether these two groups differ
in the way they structur;\their occupation_alpe»rceptionf;o.,n\,_;;{t;‘-l_:h;g’”H1
yellow version of the qﬁestionnaire. Although in a,few-casesuit
was noted that particular occupations mere;fated quite‘diffefently;
by different subject groups, it was ﬁpt:ppssiple from this’data‘ta,
elicit the possible causes of this. _?hg;ggngggl’agreementma$ t9
which occupations are most strongly associéted with parﬁicular
interest categories suggests that these categories are being used

ubject groups. Thus differenceé

in the same way by the different s

in tﬁe way particular occupations . are rated should be associated

with the possibility that, on aggregate, different subfect &

have differing stereotypes of these occupations. On the other hand

some of this variability may be caused by, Lack of familiaritv With;

e included in thls

o wxo o sv. sccupational titles thatﬂwer



question.

If there is a general consensus as to the GCCupé%ibhai?’5i

stereotypes held by subjects of these occupations it would be

expected that the solutions that will be obtained for the pair
comparison data will also be similar for the’different‘sﬁbjéct'groups.
Differences obtained in terms of prestige rating may appear more
marked because that rating involved the subjects more directly in
personally evaluating the prestige of the occupations. Thﬁs, while
subjects might on the whole agree on the description they would give
of occupations in terms of interests, they might differ in how they
would evaluate the occupations in ferms of preétige;

8.15 The next question to be analyzed is the quesfion on the
difficulty or challenge of the different jobs. Although the amdunt,
of miséing data for this question was greater than for the o%hers

in this.section of the questionnaire, it was decided that ahalysis

of this data was still appropriate. It had initially been intended 1
to analyze fhe British and American data separately, both because

the 1ist of occupations included for the groups differred'slightly“
and also because the researcher was interésted in age and sex .
differences in”the replies. Uhfo?fuéatg}y{iééjhas beén,noted

earlier, it was decided that data from only one group of/the«British
schoolboys was worth analyzing.

This meant that the original intention to factor analyze_tge_

two sets of data for the British and American subject groups he

be abandoned. The UK schoolboys represented a sinéle‘homogengops_,.
subject group so that any groupihg'bfathe‘bcCuPationS byffaCfUrﬁ*

analysis would be 1ikely to be specific to this subject group. T§§

could be factor analyzed because the sample’,”,

P R el S v NAwWwaveYy .



of subjects represented by this data i -ﬁétéroéenéouswon;seVéral
criteria. It is, therefore, more likely that any grouping of the

occupations by factor analysis of this data Wouldfbe~genefgiizéb1¢

to other situations,

A first step in this Procedure'waS'therefore to examine the
distribution of responses to this question. This was done both
for individual occupational titles and for the replies on the seven
point scale from all the questions. There is a considerable debate
in the literature as to when data is appropriate for factor analysis.
The assignment of integers to rating scale data produces rank order’
data, but it is frequently assumed that a continuous‘normal
distribution underlines the observed distribufion of response :choices:
and that such data could be treated as inierval level data. + The
distribution of replies by response category for this question is
given in Table 8.5 and, aparf from the one pair of results thaﬁi
deviate from the curve, probably can be considered to representban
underlying normal distributiop. It was decided from this data/that
it was worthwhile proceeding with the analysis and thét Pearson

Product-Moment correlations coefficients could be calculated for

this data set.

TABLE. 8295122 ‘oo :
Distribution of replies by response category.
Response 1 2 3 & /;22,, 6 _ ,?,

Category :
169 350 831 -850 ~ 700 789 592

Number of
Responses

The second step is to consider whether the correlation matr

is actually worth analyzing. Weiss (1970) suggests that.it'shoﬁﬂh

be demonstrated that the correlation:matrix»departs Signifipéﬁtly»~ é5f
ith 1's in the diagonals‘and O'?}”' :

from an identity matrix (a matrix w

i




in all the offwdiagona; elemeﬁts)z ‘Earﬁ1ettf§ test;:a deifiCatiQn

2 .
of the chi Plocedure,,is appropriate to calculate this; 'is\test

has been shown to discriminate between random and non-random H
correlation matrices, and is very useful as studies have also shown
that when random correlation matrices are factor analyzed, solutions

are produced that can be given 'meaningful' interpretations.

In this case, therefore, the chi2 value was calculated and
indicated that the probability was less than 1% that the Fearson
product moment correlation matrix was an Identity Matrix. It was
decided, given this result, to proceed with the Factor Analysis of
the American data. 198 out of the 218 subjects héd complete data
for this question which is over 90% of the subject group. Examination
of the earlier Table 7.4 indicates that these subjects are evenly

spread across each of the individual groups.

Once the decision has been takéﬁrfd7féétor analyze the
correlation matrix, a major problem is the determinatiqﬁ of  the
number of factors to extract. In reviewing this problem, Weiss
(1971) notes the danger of underfactofing, that is extracting toc
few factors from a set of data, as be;pgfmpreAserious(than over-; 

factoring. Various criteria are suggested for determining the

appropriate number of factors, one Qf_§§e ggst common being the

. . . : ; 8 xtract
Kaiser criterion, which determlnesfgge:ggwper of factors to extr

by their eigenvalues. Using this criterien for an initial factor

analysis, a solution was obtained with six facters and this was
) . : .

then rotated to simple structure using’the Varimax criterig ypich

seeks to identify simple factors with individual variablesfnég;ngt

t are as near the extremes of O and 1 a?fPPSSiblﬁa‘;

factor loadings tha




The results of the féctor anélys

Police Officer are shown by their

listed in Table 8.6.

~..t_s,‘4’6&:1’?1?(3;';{irﬂto.y":b.ef;quit;e.'

satisfact ' , .

ctory on a number of criteria. 16 of the 20 occupations

load highl , , -
ghly on only one factor, indicating their simple nature.

Four of t 1 ' : : ‘ i <
he occupations, Librarian, Pharmacist, Photographer and

low communality values to have

little variance in common with the other occupations, and this is
confirmed by inspection of the correlation matrix. (For convenience
of exposition, full technical details df the Factor Analysis are
listed in Appendix I and are not presented here)., It ié interesting
to note how the occupations are grouped together in the Factcr

Analyeis and the occupations loading on each of the six factors afe

TABLE 8.6

Occupations
FACTOR 1
Certified Public Accountant
Civil Engineer
Electrical Engineer*
Electronics Technician

Statistician

FACTOR 3
Police Officer
Primary School Teacher

Social Worker

FACTOR 5
Aircraft Mechanic

Electronics Technician
MaintenanceuEnginear

Televisinn Repairman

__ Photographer .

loading on factors.:
EACIOR 2
ffComputer Cperator

Computer Programmer

FACTOR 4
Librarian
Pharmacist
Secretary

‘ Stéffgﬁuféé*
FACTOR 6
Architect

Draftsman*




These groupings seem to be read11 ,interpretab1e in terms of

content. Only one occupational title, E]ectronics Technician, 13

listec as loading on two factors, although the occupations“asterisked
have smaller loadings on a second factor. The author decided that

the factor structure produced by this analysis seemed to fit the

observed data satisfactorily and therefore that no further factor

analysis was required. No substantive interpretation is being given

to the six factors that have been identified. It is cbvicusly
possible to interpret the groupings in a variety of ways. Interestis
abilities and sex stereotypes are three obvious categories that could
be used for some or all of’these grcupings. However labelling is,
perhaps, the most subjective part of the interpretation of factor
analytic data and in this‘case thefe would seem to be little data to;
justify one explanation against another. One thing that is apparent
from these groupings is that there is no obvious ordering of these
groups~in terms of challenge cr difficulty. It is obviously’posSible
to go back to the simple frequency distributions and to generate

from the scores an order of the degree of difficulty for the 1ist

of occupational titles. This was done and isfpresented in Table 8.7
where the occupations are grouped in order of their median sc0res.

It is immediately apparent that there is little similarity between
this grouping and the grouping generated by-the Factor Apaly81s and
this is an argument against the notion of challenge or difficulty as
an explanatory variable for the factor structure. There is sonme

similarity between this grouping and the rankings in terms of

prestige, especially for the extreme groupings, which contain.
. , ‘

occupations that were consistently judged to be of high and low

prestige respectively.

It seems that, with this question, what was anticipated
. 7 m, ¥ tpate




Score 3

Score 4

Score 5

Score 6

Score 7

Occupations GrouPed by Median Score from Question |
on Challenge of Occupatlon e

Architect C b h : -

Electrical Engineer

Aircraft Mecharic
Civil Engineer
Computer Programmer
Draftsman

Electronic Technician
Pharmacist
Photographer

Police Officer

Social Vlorker

Staff Nurse

Certified Public Accountant
Computer Operator

Primary School Teacher
Statistician

TV Repairman

Maintenance Engineer 'i/

Secretary

Tibrarian -




earlier has in fact comevaooutvCsee~SeCtiont6iil)t It is not‘
possible to say from this data that the dimension of occupat onal
difficulty is not present or salient for this subjectogrgupf.‘lhe
obtained results most probably are due to the question fotmat snd:
the groupings from the Factor Analysis/appear to Ee groués of
occupations that might naturally go together, The rdering in te‘i;ms
of difficulty appears most closely related to the prestige hierarchy
identified earlier. There is some similarity here, perhaps, with
the data reported by Hakel et al (1971), which was reviewed earlier
(see Section 3.3), which indicated tﬁat his subjects failed to
distinguish prestige rankings of occupations from ability rankings.
Hakel demonsirated that subjects rated occupations exclusively in
terms of prestige and not in terms of ability. The data from this
question provide further evidence for the powerful effect of the

prestige dimensions in our evaluations of occupations.

There are sevefal important lessons/to be learnt frou'this
question. In particular, the researcher should have tekeh greater
care in operationalizing'the concept of difficulty, Although thisu
questicn was only intended to act as an indicator it has,not worked
well in this context. In some respects the results reported. nere’

are a fine example of the old adage, 'more haste less spsed' .

Concepts such as prestige or interests,because of their common—sense

meaning and widespread use,are easier to operat:onalize in novel and

However, it seems that in u31ng a concept that

experimental ways.
rounded, greater care should have been used.

is not already well g

8.16 The final set of data to be presented here concerns the;

backgrouna of the subjects. One criticism of earlier research

(see Section 4 9) was that comparativel little information*wasf

. RN nature of ‘the subject populations.

Poxon and

-— e - A N



Jones (1974a) suggesteq that occupationalfhlstory might be thel'

most significant variable in influencing individual's perceptioﬁs

of the occupational structure, Obv1ousiy, for most of the subjects

included in this study, thrs is an irapproprlate criteria as very

few have any work experience, However, various data were collected
from the subjects to help in the assessment of/their background.

The particular data to be considered here concerns sub jects!

educational aspirations and where they had been brought up.

It had been attempted to get a measure of occupational
knowledge by asking subjects to complete a sentence describing
various occupations, However examination of a sample of the replies
revealed them to be superficial and they did not appear to the
author to provide any basis for discriminating among the subjects

in terms of job knowledge. 1In retrospect thls failure creates an;.:i'
S /;), G

N

unfortunate omission in the data o be presented A simple self-

rating task where subjects were asked to rate their knowledge of a

set of occupations on & set of 5 point rating scales might have

been a suitabie alternative, although this would only have provided;;“;w

a subjective rather than objective measure of occupational :now;e@ge; .

N One group of subjects, however, wss asked to indicate if they
p — : -

were unfamiliar with any of the occupationaI titles included in the

pair comparison section of the questionnaire. This group was the

Liberal Arts students who were givenvei%hefrthe White or Yellow

These subjects were asked,

form of the questionnaire to complete.

once they had completed the questionnaire, to indicate which dfw

.occupational titles listed on the first page of the questionnaire

 This data will be reported in the following

they knew little about., : : '
rned. with the multidmensional ,Bcaling anaUSiS of u
e = - ,

chapter conc



data, as it relatesvdirect1thQvthe‘, IEtaﬁi&h ﬁf'ﬁhatAaété‘7'

In considering the replies from these tWO-quesﬁiaﬁégdﬁ-t .
subjects' background, it is easiest to treat ihe'data'froﬁifhe 
Amerigan and British subjects separately, because the questilons
asked of the subjects necessarily differed since the educational

structure and social structure cof the countries are different.

Yhe American subject groups were asked to rate their
educational aspirations in terms of qualifications they expected to
achieve and were asked to statebwhere they had been brought up.

This latter question was to obtain some measure of mobility from
the sample. If a sufficiently large group of geographically mcbile
subjects could be identified, it would be worth locking to see 1if
their perceptions were different from the rest of the subjepts. The

results by subject group are présented?infTéblé;8.8 for the American

subjects.
TABLE 8.8
Educational Aspirations by Subject Group.
B Subject Group
Junior High Senior High Unlver51ty
School School Students
% ages % ages . % ages
High School Graduation _ 22.2 il ~ n.a.
nVocatignal Technical 7 22'2 L.3 ;?*a-

Certificate

Twc Year Degree 6 QA 2.4

Four Year Degree .55 2
Master's Degree 17.0
Doctorate/Professional 657 19.1.
Degree ' .

" p.a. = not applicable




For all these subjects asoiratlons were

slight, although it digqg appear tha CheVUniversity 5tudent8,

fewer women than men werevaspiring fo PPOfessional degrees (29%

versus 13.2%) and consequently more were only aspiring for 4 yeax

degrees (Bachelors) (36.1% vs 49.1%). Evidence that the Senior“w
High School students Were}probably a group of above average ability
is shown by the fact their aspirations are considerably higher than
those of the Junior High School students. Nearly 90% of the former
group expcct to achieve at least a first degree while only about

30% of the latter group expect to achieve this level.

It is interesting also to compare these figures with those
from the Minnesota Statewide Testing Service for 1974 from cver
50,000 High School Students in the State of Minnesota. Their
figures are presented in Table 8.9 and appear mcre similar to the
JuniorAHigh School students‘than to the Senior High School or

University students. This also prOV1des pvidence as to how the

subject groups included in this study dlffer from the populatlon

in general. In particular they suggest that the subjects for thls

study have higher aspirations and are, therefore, probably of higher ’

ability than the general population, especially in the two oldepdV

o

age groups.

TABIE 8.9
Educational aspirations of Mlnnesota High School Students.
% % '
Males Females Total =
~ (N=24,92L) (N-25 541) (N=50,L465)
High School Graduation 17.1 ’ 17. 2o 17.1

Vocational Technical 36.8 ' 33.95 353
Certificate :
Two Year Degree AA 7.5

Four Year Degree BA/BS 24 b

12.2 9.9
: i "25ih_7f; |
3.7 S5
L2 e LSl
o25‘ o 2.5

nesota Statewide Testing

Master's Degree MA/MS 5.2
6.6

2.2

ummaries of

Professional Degree
NR

from Questionnaire S
Programme




THY TSRS R where the t up are summarized

in Table 8.10. Only six off, ,een brought up in

,p int 1n separatlng thls
group for analysis, - . .

TABLE 8.10

Where brought up.

Twin Cities ~ Minnesota Out of State
School Students 81 6 + 3Z* 6
University Students 69 / 32+ 2 2L +-1

# indicates subjects whc ticked Twin Cities and other locations.

The data from the American samples can be compared with the
data from two of the British samples - the schoolboys from one of
the King Edward's schools and the girls from the Comprehensive
school. Their results on the question on level of educational
aspiration are presented in Table 8.11 and although the categories

are not gquite equivalent, some comparisons can still te made.

&

TABLE 8.11 .
Educational Aspiratlons - British Subjects.

Boys (N=51) . Girls (N=59)

N % age N - % age
CSE - - 4 Gy
GCE (0 level) 1 2.0 o SRl
GCE (A level) no a6 7 11.9
Secretarial etc. / f(&,' 4»9:§;; : BQ 50'8,;
HNC/HND/ONC/OND L B i SEe

First Degree ;15.3'

Higher Degrece/
Professional Qualification

Missing

It would appear that the British subjects have lower =

han the Amer;canxSenior ngh School and

educational'aSPirations ti




University Students, althoug ot ﬁhéxéirls are

above average ability, These d cbuidﬁbe,due'tonaaiafge

number of factors, including PerceiVeaféifferendes“ih.edu* ”
opportunity, genuine structural differences iﬁ thgyédﬁ;égioﬁ éy
and labour markets of the two countries. Most,noticeaﬁigniﬁ:ihé
difference between the sexes within the British sample. Far more
of the boys than the girls are aspiring to University Education
rather than Further Education or vocational training. This may,
in fact, be a function of their different occupational ambitions,
as traditional female careers such as aursing, teaching and
secretarial work could come into these latter categories. It may

also be that the Grammar School has more able and ambitious pupils

than the comprehensive school.

Given the lack of evidence for geographical mobility in the
American sample, the equivalent question was not asked of the
British sample., Occupational backgrpuggigpdlpobility were,

therefore, not measured for this sample.

8.17 In concluding this section it should be pointed out that
inevitably the data presented hereare gselective and that the topi”\'
covered in these gquestions have been_mentioned only fleetiﬁg+¥~¢,;
There are two problems here. First,thaﬁ;}t was. very difiiéulﬁ to

anticipate just which questlons wo ould b §§irevea11ng;aboutlthe_

structure of the 5

ubject;populat;gns on other grounds beside age

and sex. This was partly because the cho: f subjeCt populat?

was largely determined by availability and this meant that the

questions had to pe general in form. Secondly, the questions mi ht

be criticized for their superficial nature and again the. researcher
has the choice of carrying out a study to reveal for. example,.the

tg ambitions OF alternatively attempting to <o

nature of people




questions which the researcher ’ fbuﬁas75niy
: - 542 DUV D 1Ly ¢

will be appropriate as global ihdic vith £héoiﬁévi€aElo~o

possibility that the questions may ot work out well in practi“”f'

If more time or resources had been available the researcher woul, ””i”

have pre-tested in greater depth the whole of the second part of

the questionnaire,

There would still be difficulties in this case caused by the
problems of attempting to ask equivalent questions in two different
countries. After having completed the piiot study in the United
States and having decided that a second content oriented section
was required, the researcher had the difficulty of constructing a
questionnaire to fit into a predetermined schedule of data
collection. By using questions that had been used elsewhere, an

attempt was made to minimize the risk of problems in the use of the

questionnaire, but such factors cannot always be anticipated.

Ultimately, however, the choice was whether to include questions

that had not been tested for appropriaténesséor“hot to include any

questions at all. The former optioﬁ’wasKChosenVWith'the results

indicated.

The author feels that this risk was justified. AlthOﬁgh SOmé’A

‘others, for example the

of the questions were not appropriate,

questlon on prestige, revealediiﬁtefééfiﬁg”différences between the

This data, although far from perfect on many

S

subject groups.

met a major purpose‘offtﬁis5étﬁdi n providing information

grounds, :
rom the pair comparison og

that can be used to complement the data f:

task which will be reported in the following section.

The fact that some of the data the author collectedhave only




been analyzed superficialiy ang Eéﬁééd[mig&ﬁJbé”?

another criticism of the study. ould argue hovever
s s )

t
that in an exploratory study that has experimented with question

formats, some failures are inevitable. 9Data on aspécts of

occupational background are difficult to collect because‘rese&rcﬁers
know very little about the‘range and type of occupational mobility
currently existing. Keil (1978) has highlighted the fact that many
of the traditional findings on occupational and social mobility are
belng challenged by recent research and that at present little is
known about individuals' own evaluation of their occupational
history. The small amount of data thatare available suggest that
changes, that to the researcher appear purposeless, are often seen
by the individual concerned to be made in a purposive manner based

on a logical and rational evaluation of the options open to them.

In relation to evaluating individuals' knowledge about the
world of work, cccupational peychologists have also failed to
collect much objective data. Although some careers education

materials are designed to assist in learning about the world of

work, evaluation of people's knowledge is an intrinsically difficult

problem because the world of work is continuallychanging. Tnegjf

nature of the labour market can ‘change rapidly and technological

change means that there are also major structural changes taking

place in the range and type of opportunities that are available.

’ These effects combine to makéitheidetérﬁinétion~of suitable

criterion for measufing’oCcupatiOﬁal‘kanledgéidiffiCuit,'as many

”Reebf(l959b7'reports thaﬁ hef“:

of the criteria will be transitory.

asked subjects to complete pen pictures on the occupatlons that he

with the intention cof using these as a

1nc1uded in his study

However, this data proved impossible

measure of Job knowledge-




to analyze satisfactorily. *d'fh
N ced the same

difficulty.

nd

This discussion has exposed some of the difficﬁltiea,d?

operationalizing concepts, especlally in applied researcﬁ setgihge,
where the researcher is concerned to collect information about the
very many variables Whlch are serving as indicators of Lnderlying
concepts. In the construction of nmeasuring instruments for this
kind of rcsearch, the researcher essentially proceeds by a trial
and error process in an attempt to find and develop appropriate
measuring techniques. This viewpoint is in line with the idea that
science is craftsman work (Ravetz, 1971) and that "scientific
knowledge emerges from a complex and lengthy social endeavour,

(ibvid p407).

A second problem that has been exposed in this chapter is the
difficulty of developing an approach to data ana1y51s before the
data have been collected. Earlier the author had suggested that
some of the studies reviewed (see Section htﬁ)‘suffered becadse the
researchers did not '"'seem to have thought them through from data

collection to data analysis in suff1c1ent detail. In his own

research, the author has found out just how difficult this could be

to achieve in practice. The difficulty of nroceedlng directly as

initially planned has been shown by the fallibility of the data

collection process. It proved imp0551b1e to _collect al] the data

the‘strategy of data analygie

as originally intended and, therefore,

had to be reconsidered and modified to use the data thdu Were ;W;;a

available.




9, MULTIDIMFESIONAL S CALITG AN KLYVIS

o 1 ‘this 57 - . ... ..
5,1 This chapter is concerned with the analysis of the resﬂlts;"

from the first section of the questionnaire,which asked subwects

to rate pairs of occupational titles for their similarity.' The

4
...J

liminary analysis of this data to identify subjects with

e

extensive amounts of missing data an¢ subjects who were particularly
inconsistent in their responses has already been reported (see
Section 7). A small number of subjects were eliminated from the

analysis at that point.

The analysis falls into two parts. This first chapter is
concerned with the analysis of the group data from the subjects and
the second chapter with the aralysis of the data for indivicdual
Gifferences. All the computation to be reported here was carried

ocut in Cardéiff, once the author hac mOVed there, using the VDS(X)

suite of multidimensional scalin g programmes (Coxon et al 1975)

which had been made avallabl 1oca11y Some analy51s of the

d been carried out whi Te the author was at the

iAmericzn data had

versity of Yinnesota, but it was ae01ded to recompute all thls

e

Uni

a to be repo ted here was analysed us

W
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ot
I3

2
&)
9]
\b
=
[

programmes.

two different but eoulvalent programmes also a110ws

o
[oN
(o8

M
]
Y
}_J

4]

“
e

ency of the solutlo s offered by these'

some check on the consist

decided to reanalyze the pllot data at thls stage. .

given tne same prellmlnary analus 5 at

=
=gt
[
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1is ta had already been

The pllot oata was use

a

the other data from he main stuﬂy

Cf‘

ata w1th the

to compare the rchTts frOm the reanal:51s of thls a




aata from the main study ang for sep rate ind iv1dua1 differences

scaling. As 15 of the 20 occupational titles used in this st dy

were also used in the main study questionnaire (white form) and'8

of the 20 occupational titles used in the main study questionnaire
(yellow form) it is interesting to compare how these common titles

are rated in the different settings.,

9.2 To complement the multidimensional scaling analysis, which
provides & gecmetrical representation of the data, it was also
decided to carry out a cluster analysis using the hierarchical
clustering programme, HICLUS (Johnson, 1967). 1In contrast to the
spatial model of multidimensional scaling, which attempts to
represent the structural aspects of the similarity matrix in a
geometric configuration of points, the ciustering model attempts to
place the occupational titles in mutually exclusive groupé in such
a way as to best represent measures*of’similéfi%y'between them.
The hierarchical method of clustering used here makes the same
nonmetric. assumptions about the quality of the data as the multi-
dimensional scaling programmes but produces clusterings in”a\séries‘
of stages from the 'weak' clustering, in which each-occupationai
title is a separate cluster, to the 'strong' clustering, in which
all of the titles are grouped into one single cluster. Each step

in the hierarchical clustering corresponds tqrthe merging of two

of the existing clusters. This means that ‘as the analysis proceeds,

once two titles appear together ~1n,th.e-:f’fs;éme;%:fc:mster,:' they cannot

appear in different clusters in subsequent steps.

jcal method uses two methods of clusterlng

£

These methods would be equlvalent in the

Johnson's hierarch

to produceutwo~solution5a

Orlglnal data pprfecfly satleleS the ultrametric nequallty, but




with real, fallible data PTOduée,di 'o'utiQHS;:,Thése

methods are called the 'mininun'

Or"connecte&nessi metho a#&:thé?
tmaximum® or !diameter' method. Ncrmally the"diameter' ethod is
used in preference to the 'connectedneqsr method as the latter tends
in practice to produce clusters by addlng angle points to existing
clusters, rather than generating new clusters from single points.

Solutions from this method can also be difficult to interpret. In

the analysis to be presented here the diameter method will be used

throughout,

9.3 An advantage of using both hierarchical clustering and
multidimensional scaling is that it is frequently possible to
represent the clustering solution as a set of contours in a two
dimensional space, obtained from the scaling analysis, and this
can assist in the interpretation of the results from both forms,ofv
analysis. It is important that the orlglna1 data is submitted to
both forms of analysis and not the retovered dlstances from the
scaling analysis, as the scaling solution is globally stable but'
locally unstable. That is, the overall pattern of the scaling
solution is robust, but individual dlstances are 11kely to vary :
from one solution to the next. These lnleWdual dlstances are iﬁ

N

crucial in the initial stages of the clusterlng procedure.r‘

This comblnatlon OL a dlmensional and a typologlcal approach

¢f 51m118rlt1es data acts as a useful multlmethod

y te the 1nterpretat10n of the data Tne types of

to the analysis

aid, particularl

structure, as has already been pointed out (bee Sectlon 5 18),‘that
’ i

can be represented in a spatial arrangcment are complex and any iiff

It is albo possible to see that

aid to internretatﬂon is Lseful

at a non-sense level, people use both categorieb and dlmen81ons~
common-sense | V 3 o




in their natural

Sy : o N . /
éroupings ang in making sense of their perceptions

and cognitions, The combination of p

ethods has the advantage of
being more naturalistic ang allowing for the possibility of both a

categorical and dimensional explanation existing in parallel with

each other.

S. L The multidimensional scaling methods that will be used for

the bulk of the analysis will be MINISSA (Roskam and Lingoes, 1970)
and INDSCAL (Carrcll and Chang, 1970), MINISSA is a programme
equivalent to the TORSCA programme that was used for the analysis

of the pilot data and which was described earlier (see Section 5.13).
INDSCAL, the programme used by Coxon and Jones (1974a) and Shubsachs
and Davison (in press), has also been described earlier (see

Section 4.15).

9.5 A major problem with the analygigrofgtheaaata from this study
was the determination of a strategy. This study is more complex in
design than any of the prevlous studies that have been reviewed f

(see Section 4) in that it includes a large number ofﬁindividual,‘
subjects, who are grouped together by various criteria, as well as*

parallel forms of the questionnaire. This makes the organization'

of the presentation of the informaticn quite complex.

al pzoblems in the handling

There are also considerable practic

of comparatively large data sets Whlch are structured in quite

complex ways for computer analysis. For example, as,can be <seel

~

from the code books for the ouestlonnaires (see Appendix. @k

Th‘i“s

there are about 400 variables for most of the subgect groups..

p0551"le to analyze with some

approached the max1mum Dumber it wa

of the ver51ons of oPSS which were used;for thew51mrle descrlptive :w,»f7



analysis. Since the number of varlables was too large for‘certain'

statistical procedures,

some of the analyses had to oe\ carri d

out in parallel,

The original raw data files also had to be transformed for
some of the analyses. The pair comparison data, for instance, were
collected in the structured order suggested by koss (1934) and were
also coded in that order. However, for the INDSCAL analysis, the
data for each individual had tc be transformed into a data matrix
in a systematic order. A special computer programme was written
to do this. Although each stage in this process 1is comparati&ely
simple to carry out, the whole process in practice is very time
consuming - as anyone who has carried out a computer based analysis
of this kind will be aware. lhe researeher a¢so runs up agalnst
physical constraints, such as lack of fllespaCe iﬁ the compater
which is being shared with othpr‘ueers,;as well as echnical and
hnardware faults in the computer system. The author knows of very g
few reseafchers who, when carrying out a reasonably large scale

analysis with a computer, manage to keep to their projected time,\ 

scale.

For the analysis of the data from the main study, the ran 

data, az well as being stored on IBM cards, were also stored on

disk on the computer as a series of'data files for each subject

group. ‘''hese data fllns were then copiea for use 1n partlcular;ﬂ_

statistical analyses. The individual ‘11es could also be combi

into larger units for rtaln analyses as Well as being edlted

The traneformed data

into smaller file° for other ana]ysesﬂ;

matrlces for Lhe INDSCAL analyues were also stored and used ;n‘the

of ;ndlvidual flles held soon runs 1nto

same wayv. -As the number



double figures, the researChervhas o

v _op his @wn 'housekeeping'

system, making sure that 1nd1viaual fi]es are carefully 1al lled

The volume of paper output obtained is alsc very volumlnoﬁ \anﬁ

must be carefully catalogued,

Lhis area of data management is not well covered in the
literature, partly because individual computer systems vary consider-
ably from place to place in their operating procedures, so that what
is best in one location would be inappropriate in another. The
analysis to be repcrted here was carried out on a linked network of
computers, where individual machines are used for particular types
of programme. This means that the researcher has to be familiar with
more than one operating system as computers which are produced by
different manufacturers, or which are of a different technological
'generation', usually have non-comyatible:operatipg systems. The:
author still finds it surprieingﬁth@ﬁ,?ig;§$iiejbf these:difficulties,
general common-sense principles for file management are infrequently .
discussed. It seems to be assumec that this,process_is~intelle£tug;ly
trivial and within the realm of common sense, and yet, in practice,
people regularly make costly errors or Very inefficient usehofftheir}“
time through lack of guidance. . Therefisasome»similarity here‘wiih

the use of libraries whero the. author suspects that most social

scientists are unaware of many of the faCil ,,,,,,

available to them..

To return to the problem of determining a strategy for the.

analysis of this data, The author has already noted (see Sec

the difficulty of fully determining a strategy for data analysis be*°3~~

the data.have'been collected. In.an erloratO”y study.such as this

yed as the study progresses. - lhus"the pre

the analysis is evoly




analysis reported in SeCti°n'7'actea t rule_égt_the,gossibiliiy of

making certaip types of analysis it had initially been planned to
make. The results in Section 8 served to focus the~analyéis\i§%z
varticular ways. The data on the differences in prestige ranking

and, in particular the multidimensional scaling analysis, indicated
considerable differences at the younger level. This suggests that

it would be appropriate to analyze the data for each group of subjects,
first of all vsing a group multidimensional scaling programme to
generate a group space and then subsequently to use the output of

this analysis as the starting configuration for a separate individual
differences scaling analysis. If the results from this analysis were
similar to the results of the multidimensional scaling on the prestige
data, it would suggest that considerable sex differences might be

expected, particularly within the US High School group.

3.6 The first stage of the multidimgnsional¥scaling analysis was,
therefore, the group analysis of the data from the individual subject
groups. The first analysis of the American data, which was .carried

out while the Author wzs at the University of Minnesota, used the
multidimensional scaling programme TORSCA (Torgerson and Young51963). fL

Subsequently when the sauthor returned to ‘England and when all the

data for this study had been collected and the preliminary analysis

was complete, the data was analyzed;usiggéthgaprogramme,MINISSA

(Roskam and Lingoes, 1970). Most recently a version of this programme

has become available which incorporates the programne MSPACE (Spemce

and Graef. 1974). This programme attempts ©o find, for a given
, his T v it

termined stress values, the b

input pattern of five -empirically de

fitting match to Monte Carlo gata in one, two, three and four -
dimensions using & least squares procedure. It thereforq;makeg__

e iive. the choice of a dimensionmality .
objective, rather than subjective, the CAB-¥E oo =




a 1t i E: - -. ' - . = _ : - : - :
for a multidimensional scaling solution, ~The-MbntéYCarlo“daﬁa i

te
for determining an appropriate dimensionallty for the empirlcal data

is structured with various degrees of error, so that output from

f D M y . ¥ . .

dimensions butvalso the amount of error in the solution in a

particular dimensicnality,

This programme, which only became available to the author at
a late stage in the analysis of this data, has considerable
advantages over existing, more subjective, methods for determining
the appropriate dimensionality cf scaling solutions. Of particular
concern to the analysis to be presented here is whether or not the
data from the different subject groups who have completed the same
version of the questionnaire can be interpreted in the same
dimensionality. The data for different*subjectvgroups might also
differ in the amount of error it contains. Even if a space‘offthe‘
same dimensionality appears appropriate for the different subjegﬁ
groups, it still does not necessarily follow that the arrangemepp of
the occupations in that space will be equivalent. It was deciﬁéd,

therefore, even at thislate stage, that the data would be submitted

to the MSPACE analysis.

9.7 The pattern of stress valuos obtalned in/*lve dlmen31onokk

through to one dimension is hown in Table 9/1 Examlnatlon of the:

Tables suggests (1) that the pat tern of stress va]ues for the

naire, wh¢ch dealt WLCh the applied

yellow form of the questlon

science and technical jobs, is marked1v different from that f .

of the questionnaire; (2) that the pattern of stress

other forms :
values from all the subject groups for the white form of the
guestionnaire is remarkably sim11ar Wlth;the one exceptlon of the"




University of Minnesota students; ar at;thé'?attérn-affstpesg' -

values obtained from the pilot form of tﬁe que.

stionnaire

guite similar to the pattern of stress values obtainé& frem the

white form of the questionnaire,
TABLE 9.1

Grogp Multidimensional Scaling Solutions.
MINISSA Solutions - Stress Values.

. .
Group Dim. SVT* Group Dim. SV.
Pilot Data 1 363 Junior High School 1 359
2 207 2 197
3 113 3 109
h 080 L 063
5 058 5 050
Student - White 1 276 Aston 1 206
2 1982 2 177
3 102 3 097
L 045 b 055
5 027 5 28
Student - Yellow 1 313 Five Ways 1 336
. 2 139 2 167
3 072 Do 111
L ou6 o 065
5 032 5 ohh
Senior High School 1 348 Sharmons Cross 1 206
2 209 2 180
3 104 3 098
i 057 L 060
5 042 5 043

* Dimensionality : 5
** Stress Values - Decimal points omitted..

To determine the appropriate éiﬁensidhality for these

solutions, these stress values were fed into the MSPACE programme
, . e

and the pattern of results obtainediiS'li§§éd?in‘Table 9;2{ For

each group the fit in one, two, threé'and féur dimensiogg ig list?@;;f’?

h case isvalSO repartedl"The‘bQQPT

and the degreeg of error in eac o
r each subject group is asterisked in the T'abl

fitting solution fo




MINISSA Solutions,

"Pilot Data
1
2
3
L
Student -~ White
1
2
2
L
Student - Yellow
1
2
3
L
Senior High School
1
2
3
L
Junlor High School
1
2
3
Ly
Aston
1
2
3
L
Five Ways 1
2
3
Ly
Sharmons Cross 1
2
3
N

TABLE

Results o MSPACE An&lféﬁé;

Error % age

39.4
21.3
11.1%
1707

Lh.2
27.6
20.7
14.0*%

L2.6
19.5
10.5*
17.4

31.7
25.1
18,1
21.5

29.6

17.0
IQIO* 2

“1h.5

27.9
27.7
21.0*

26.0

2149

1602* :

23.5

25.2

29.8
23%.6%

sy




S : v . . , . . ‘
pence and Graef point 9:11‘,1;. that ere. arebenefits 5 besides ~‘

considerations involved in the iﬂterpreiation of the'&ata\“

having correct estimatgs,of the dimensionality of the‘datagi,If;f
the dimensionality of data is underestimated, there is a marked 1
deterioration in the qguality of the metric recovery. If the |
dimensionality is overestimated, metric recovery may be slightly
degraded. These results suggest that it is better to err on the
side of overestimation in interpretation, although this may not be

the most parsimonious approach (see Section 4.,10).

There are, of course, certain assumpticns in using this method.
It is assumed, first of all, that a geometric model is appropriate
for the data and, secondly, that the nature of the experimental
error is esseniially of the same form as that ueed in the Monte
Carlo runs, random perturbations of the dlstances. In practice,f
real data sets may have error components that are correlated and not
random, so that in using the MSPACE procedure it 1es necessary to

be cautious not to be overdependent on a computational algorithm.

Ny

Examining the pattern of results from the MSPACE analy5151 '\

several trends emerge. First of all, as extra dimensions are added

to the solution, the amount of error estlmated to exist in the data

*tils eboent1a11y an artifact

decreases. Attractive as this anpears,;

the: dlmenSlOHa *V’FLPACEvsuggesys 1s_the

and what is important is

which 1is determined by a least Squares

best fit to the data,

however,-there/apyeaxs tgzbe.aﬂph@ige;

criteria. In certain cages,

as to which dimensionality-appears most appropriate. These cas

will have to be decided on other grounds.

d n01nt concerns: therl f -error found in the

A secon
L soa) o ap the bar

ionte Carlo studies,



suggests error levels belOWIBQQ can be cons1dered low, while error 0

levels below 10% are extremely low for real data - sets.T“V

in the range of 30 to 70% are considered moderate, while 1é#glé*

above that are high., Tt is seen from the results of the ESPACE

analysis that the range of error levels in this data range from

y \
21% to L2% and are generally in-the low to moderate error categories

on Spence's criteria,

Examining the results of the MSPACE analysis, it is reassuring
to note that this analysis suggests that the three dimensional
solution is optimal for the pilot data. The earlier analysis
(see Section 5.15 to 5.20) had also suggested that a solution in
this dimensionality was appropriate for this data, although it was
noted that in fact the two dimensional solution was alsc interpretable.

No further analysis, therefore, Wlll be carrled out of this data at

this point, although an 1nd1V1dua1 dlf/erences scallng w111 b°1~'

reported subsequently,

For the rest of the data collected in the main study, the

MSPACE snalysis requires careful 1nterpretat10nu\ For the Amerlcan

/hat a three d¢men51onal

School student data the analysis 1nd1cate

solution is appropriate. However forzthe 1T" students who

appropriate. For the parallel vellow

with the University students, the analysis indicates that a three

dimensional solution with only 21% of error is apprdpriate.~fT@"

is somewhat surprlsing as 1t was: th ought that thls ver81on of the

fill ,n., 1t:Was;utherefdre,an

questionnaire was mgrﬁ;dlfflcultfio

expected that.thereeWQUId,b9;%e§§éégrEr 2 among fhese respendents




error in the scaling solution.

It is surprising also because, when the Liberal Arts students,
who completed one or cther of these questionnaires, were asked after

they had finished filling in the questionnaire to check which of the

occupations they were unsure about, far more marked occupatiocns

included in the yellow form than occupations included in the white
form. ‘'he actual figures are listed in Table 9.3 and,
sample sizes were slightly different,

checks given was roughly three times greater for the yellow form

than for the white form of the questionnaire.

TABLE 9.3
Knowledge of Occupations L

Occupations in Yellow Form
Number of Subjects = 40 ‘

Aircraft Mechanic -
Architect 1
Automobile MHechanic 2
Civil Engineer 16
Computer Operator 2
Computer Programmer 2.
Customer Engineer : 2k
Draftsman b
Electrical Engineer 9
Electronics Technician 2
Maintenance Engineer 14
Mechanical Engineer 7
Statistician 2
Structural kngineer 14
Technical Writer 1?

TV Repairman

Total - 117

The multidimensi

in terms of the structure

nature of"the dlmcncions the 5

onal scaling result may,

,/JOccupations in White Form
" Number of Subjects = 37

Architect

Certified Public
Accountant

Civil Engineer

Commercial Arcist

Computer Operator

Electrical Engineer

~Librarian

Pharmacist
Photographer
Police Officer

. _Primary ochool Teacner
 Secretary
- Social Worker
~staff Nurse
/,StatW stician
X Ray Technologist -

Total

although the

indicate that the number of

1 0o H &

1o

8
3

howevef;tbefékplaiﬁééa

of the two lists of occupatlons ana ‘the




rating procedure for making theif Jﬁdgéﬁenﬁg Of’Similarity, Tt is
very likely that a prestige dimension will emerge o the yellow .
forms of the questionnaire as the OLCUpations differ along this

dimension, while the occupations included in the white form wefe

chosen to be of similar occupational level.

The data from the British school groups are also shown by the
MSPACE analysis to have an underlyiné three dimensional structure.
Apart from the University students, for whom the four dimensional
solution appears to be the most appropriate, the data from all the
subject groups who completed the white version of the questionnaire
appear  to be best interpreted in three dimensions. This raises
two questions, first, whether this one result is an anomaly or a
genuine result? Examinations of the stress values, which are
presented graphically in Figure29,l does,spggest that there is,
perhaps, a genuine difference geﬂween this result and the others,
as the pattern of the graph obtéined is distinctly different for
this group. This evidence in itself suggests that the subjects in
this group have a more complex representation of the occupational
structure than the other groups.' Further evidence to supportgthis‘

interpretation will be reported subse'cmg-/rﬁi].y.‘j

9.8 The second question is whether,rforithe’fémaining subject

groups for whom a three dimensionalKsolution/appears &PPrOprlate,

the spatial arrangement cf the occupatioﬁél titles from the white Vﬁ%iff

i mi v aiffe: o Unfortunat
ionnaire are similar or different? Lnfortgga

version of thé quest

this is not easy to etermlne, as. a number of sglutlons_mlg

equivalent to each other but look very dissimilar, because

beca the solution is rotated 50 that although the dlstances -
ecause

Ly e he 1oau1ngf1n indlvidual dlmenuionslﬁ.iw
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are very different, Rotation and re .dnxéréftherefbféjtwo'fb}ﬁsg

of transformation that woulg leave thekdiStances/befweéﬁfbdi tgf”ﬁ”

unchanged but cause congiderable differen@es‘to‘theiappeérance df
the solution in terms of looking at fﬁézdimensional‘plofs: “It_shéﬁld
be noted that even if the same set of data were analyzed twice,'it 
would be possible that the solutions would be equivalent but

transformed versions of each other. This, of course, only applies

in a Euclidean space. If an alternative metric had been used the

solutions could not be rotated at will in this way.

Although there are computer programmes (see for example
Kaplan, undated) designed to match multidimensional scaling solutions
in a least squares sense, these were unavailable to the author.
Two approaches were used by the author to resolve this problen.
First a correlation matrix between the sqlutiqns was calculaXed,ﬁo :
provide a measure of whether the:indifiaﬁgijﬁiﬁénsidns of one -
solution could be located in the other solutions. This woﬁld‘alsb'
indicate whether individual dimensions from the same solution were

significantly correlated.

The second approach was to examine the output from the

hierarchical clustering solutions to see whether, for the*diffeﬁenti\“"

subject groups, similar clustering schemes emerge suggesting that

the occupations could be‘1oCatéd'inﬂfH€”Eé§é/ré@ions’of the
multidimensional space. Eoth'théSéiﬁethg 5 were also combined

; ; . -t olutions emselves to assist in the
with examination of the solutions th ! W

identification of similarities between the solutions.

is to be reportéa hé}éjéolﬁtibns had tgibe

For the analys

selected to rppresentfeabh of fhé/éuﬁﬁéé;fgiﬁﬁpé,* Different




solutions for individual Grduég 0

' slightly. .In this{¢ase

the solutions from the’analysis_which includéd’thé'MSPACE‘ n?leiS;

were used as there was no reason to think uhat these solutlon8<x\

were not well representative of the sets of solutlons that had

been obtained. The pattern of streéérvaluesrfor these solutions

was found to be almost identical to thé pattern frcem earlier
analyses. In carrying out a multidimensional scaling analysis

there is always the possibility that a local rather than a global
minimum has been reached for a particular solution in a particular
dimensionality. If, however, several analyses give the same patfern
of stress values, it is most unlikely that two identical local
minimum solutions have been reached and it will, therefore, be safe

to conclude that a global minimum has been reached.

9.9 The correlation matrix obtalned 1s shown in Table 9. 4 ALY
the groups who filled in the whlte form of tne que%tionnalre are

included, and both the three and four~dimensiona1 solutions for~the

University of Minnesota students are included in the matrix, There

are several points to note in this matrix. First that the first

—

dimensions in each of the solutions are usually highly inter-

correlated and in all cases this dimension ig highly correlatedm

alvo that w1th1v a

o

with each of the other solutions. Not

particuler solution, the dimeﬁsions are hardly correlated at all.

tiors there is :one common

This suggests that within all the solu

dimension. ‘The gariability among ﬁﬁé};vcupatlonal titles is also

greatest on this dimension.

It is‘alsb poséible to note that the second and thir§:

o highly 1ntercorrelated ThiSwF“”

dimensions are not:usually S

these dlmpn81ons are more speceiflc

indicates that in most cases

althoughl'n >sithere are very hiqh

fe the subicct £roups,
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intercorrelations betwee t”o:°*llti 57
two solutions

indicating they are almd&toide ~vample “the so]utions~v

from the two King Edward:!

S SChOOl groups appear to be almOSt

identical, and the four dimensional SOIution’fOr'thé'Univen;

Minnesota students, not surprisingly, correlates almost péfféctly

with the three dimensional solution for this group.

It is interesting also to note from the correlation matrix
that the correlations between the pritish subjects and the
correlations between the American subjects appear no greater than
the correlations between the two sets of subject grouvs. This
suggests that there is little evidence from this data that British
and American subjects differ at an aggregate level in their
occupational perceptions. Although the individual differences
scaling will be used to examine the structure of individual
differences in the sample groups, the results of these group analyses
indicate most clearly the very3cohsiﬁé§ablé/ ommon element in the
occupational perceptions of all these diffofent subject groups.

s

9.10 Examination of the correlation matrix in this way is not,

perhaps, the ideal method of comparing solutions, but is m

in this case, because the dimensions within each solution'areko“

totally uncorrelated. Shubsaﬂhs ‘and Davison (in press), in their

study referred to earlier;iuséd canohibal orrelation as-a »echnque

Ato examine the extent to which the ﬁhré,, ,ﬁferentagfoups in fh?irr
study were similar. ‘HOWévef;/ihe' i-,?/,ﬁéfe*made i errér”in,[
their analysis.in fninking that, bécéuSétthe%”ext#acted fouf
significant canonicai'correlationsVfor'théirTfoofodimensiaﬁél
solutions, these solutions must be néarly'i&entical; The

correlation iéicalcﬁiaﬁed from the correlation of one welrhted

linear compositefderived from the

first set of variab]es (in Lh




case one of the INDSCAL nd weighted linear

composite derived frdm tﬁe:s iables (the other

INDSCAL solution), where the weights used . chosen to maXimise

the correlation. The squared canonical correlation, asﬁW'ﬁ

points out, gives the proportion of variance in one ef‘fﬁeée ne
variables that is predicted from, or in common with, the oﬁher‘new‘
composite variable, Because these new variables are weighted
composites, not all the variance from each set of the original
variables will necessarily be included in these new composite
variables, although the canonical variables are censtrained tou be
uncorrelated with each other., It is possible, by a technique
called 'Redundancy', to calculate the proportion of variance in
one set of variables predicted in the other set, but this requires
more information to calculate than is reported by Shubsachs and’
Davison. 1In particular, as it is likely that the dimensions in
the INDSCAL sclutions may be correlated, it is necessary to know

whether or not common variahceiis‘eilyxéeé@/il‘proportion‘of the

total variance.

In this study it was decided that using canonical correla
to study the interrelationship of seven different solutions

would involve 21 separate analyses, would be"eXtrem€1y=tim9,@é~;

It would yield only slightly better 1nformation about theﬂrgi“ti@n;~

ghips between the solutlon than th; ' rre atlon matrix, even if the

redundancy index was calcul ted As each‘/ t of variables is almosi

compietely unco;relatea leh

utlon can be comblned to give\unit‘Weig,

dimensions in each sol

linear Composltes that can be 1ntercorrelatea mith a sec

dimensions from another solutlon. Thls also 1s lwtt1 ;b

visual inspection of the correlation natrix, wh*ch i



clearly the similarity ofit

9.11 The second approach to be used for the study of the structure

of the solutions is to examine the solutions to the-hieréf@’i¢ 
cluster analysis. Cluster analysis is, perhaps, a simplér fdfﬁ\

of representation than multidimensional scaling in that it produces
categories, rather than an arrangement ordered along some dimension.
Tt is possible to think of a clustering into categories as & first
step towards ordering along dimensions. The hierarchical ordering
of clusters, so that once two of the items are inclucded in the same
cluster at one level, they are alsc included in the same cluster at
all higher levels, does impose a partial order on the arrangement,
Some other clustering procedures, which are described by Sneath

and Sokal (1973), permit the formation of overlapping clusters, oI

nierarchical arrangements in which it is possible that items

included in the same cluster at one level coulé be in different

clusters at cther levels in the hierarchy{’” bweveri they point out

that these methods usually are depencdent on multidimensional scaling

or a similar technique to provide an adegquate pictorial representatio:

of the data, and, therefore, might as well be replaced by multi-

dimensional scaling alone. Tn some situations, the constrain

having non-overlapping clusters may be a disadvantage of Johnson's

hierarchical clustering technique, but in this case, where the

results are to be presented in conjunction with multidimensiqnal

scaling, any anomalies should be apparent.

It will be convenient to start wiﬁhfthe hierarchical

from the pilot study, which is shown in Figure 9;2.._Befbrg¢d>s

the interpretation of this data there are one or two P

about the format of presentation used here. Xfolinki g
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titles are used to indicate .ii&4%é:con5id2re&‘

to be in the same cluSter:'f£8“~

occupational titles are in separate ind;vidual clusters,ﬁ
clustering, where all the occupational titles are linked in one

single cluster,

It is important to realise that the order of the occupations
in the output from the cluster analysis is somewhat arbitrary.

Within any particular cluster, the order of the occupations is

arbitrary, although once two occupations have appeared together in

a cluster, they can be considered to be more similar than a third

occupation which is added to the cluster at a higher level, and so

it is appropriate that particular pairs of titles are next to each

other. The fact that two titles appear next to each other in the

1ist when they are in different clusters does not mean anything,

unless one of the occupations is in a singleton ¢luster which is

to be joined to the other cluster at a ngher level. This means

een clustero, whlch iz indicated by tne

that about any linkage betw

jowest level at which the clusters are joined, the order of~t;t1es ‘

can be rotated to give a transformed but equivalent clustéffn

therefore, be considered to be 14

The clustering solution can,

a hanging mobile, where the 11nkages represent the bars from wnich;

the clusters are suspended.

Examiring the pierarchical clustering'solution fér‘the ﬁi £

data, bearing in mind how it might be rearranged,

ccupations are peing grouped tdgéthéf'in term$‘OJ

that the o
rms of prestige or Yot Taotnic £

rather than in te

colution is quite compatible with the solution Pro:



multidimensional Scaling5 W gures 5 h to - 6

Figure 9.3, which is a computer ot of a three dimensional

solution for the pilot data, shows how the clustering solutlon can

be overlaid onto a mul tidimensional scaling solutlon.” In_'hl
case the clustering has been taken from level 16nwhen égére éTé
four clusters in the solution, but it would obviousiy be easy to
plot other contours taken from different levels in the cluster
analysis. These could be used to identify different numbers of
clusters, or even to set out a number of contours that represent
different levels in the hierarchy.

9.12 An important issue in the examination of all the data to be

ed

presented here is the extent to which the information can be re1a

to theoretical models in the literature about how occupations

might be classified and to classification systems that have been

developed in practice. some of the difficulties in relating this

type of data to these- c1a551f1catlonphave‘dkready been discussed in

o) the studies that mere reV1eweu ear‘we; (see Sectlons

relation t
main part of this study, the inclusion of

.17 and 4.18). In the

questionnaire, which differed in

two parallel forms ot the research

the form of their content, was a deliberate attempt to tackler

ange of convenience of occunatlonal co st uc

problem of the unknown I
ccupational tlthS under buudy

and also broaden the nunmber of 0
this sort prov1des a

The author coes not think that a stuay of

suitable test of two-dimensional rodels of OCCUDatlonal flPlds

nd, 1973, Roe, 1956, Hanson, 1974) as compared to mor

(¢.g. Holla
ijons in three dimensions, (e.g. Lunneborg

complex representat

However, it can help in rel&tlng 1dea

Lunneborg, 1977).

ptions in vocational behaV1our and th

the role of perce
Drefcrences and nerce tl ns

between jdeas about intrreuts,

instance, are cognitive models of the occupat¢ona1's;
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consistent with the models p: aéfssofgthewanalysis of

data from interest in%eﬁtaries&i‘ ,978ifforﬁeﬁamﬁl

that responses to interest inventories should be considered
of the affective responses they elicit rather:thanloécuéaﬁiyﬁ
attributes. His semantic dimensions based on factor analysésiqf 
semantic differential data were compatible with an explanation based
on occupational attributes, although his data suggest that this was

because the occupations elicit similar affective responses.

Examining both the clustering and multidimeasional scaling
solutions of the pilot data in relation to other information about
the occupations available from the Minnesota Cccupational
Classification System (MOCS) and listed in Table 5.2 it is possible
to see that certain taxons are identifiable in the solution. For
example, the cluster Primary School Teacher, Social Worker,
Vocational Counselor, includes all the occupations from Taxon XI 2,
although other taxons, for example, X 1 are split between several
clusters. It is possible alsc to.see groupings in terms of Holland
categories, for example the Artistic category represented by

Commercial Artist, Photographer and Technical VWiriter, Other glugpets

for instance the group Physical Therapist, Staff Nurse, Eharmapisa
and X-Ray Technologist which contains all the medically rélated 

occupations in the 1ist can alsu be labelled. However this inform5‘
ation should be used, primarily, as evidence for the meéningfulness

of the solutibn from the multidimensional scaling and the clusteri

rather than as evidence for the validity/qf{any!classificati
has been developed from data on hundreds of occupations. It

interesting also to attempt to relate the solutions from th

subject groups. to this one, as this provides one way of te:

similarity of the structure of occupational perceptio:

subject groups.



9.13 The hierarchical*élusie

the three American
subject groups who filled in the wh form Gf,the;@ﬂéStibﬂﬂairé m/

are listed in Figures 9.4 to 9.6. There is an intereStiﬁgigra'

in the solutions. Look first at the solutions for the two high
school groups. The order of the occupations in thne top half éf,the'
solution is almost identical:

1. Primary School Teacher, Librérian, Secretary.

2. Police Officer, Social Worker.

3. Pharmacist, Staff Nurse.
After that apart from the pair, Certified Public Accountant and
Statistician, the structure of the clustering is quite different.
Now compare the Senior High School group solution with that for the
University students. 1In this case it is the arrangement of the
remaining occupations that is identical, Although the pairs
Pharmacist and Staff Nurse, Police Officer and Social Worker,
Certified Public Accountant and Statistician, and fiﬁally Likrarian
and Secretary are present in all the éqlutipn83~these'are related to
the other occupations in different wa&s; The main difference between

the two university student groups can probably be accounted for

almost entirely by the additicnal occupational titles included for
the pilot group. However, what is most interesting in this caééfngN

the gradation from the youngest to the oldest greoup, with the

solution for the middle group appearing to be a direct composite

of these two.

9.14 However, before discussing the implications of this'finding;

it will be useful to look at the solutions obtained from the luster

analysis of the British data. The results for the three su

correlation matrix of the dimensions from the,multi@im
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Hierarchical Clusfering: Junior High School Students.
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scaling solutions that the twc /héa:éimosf'idehtiﬁélfﬁ

solutions, although dimensionsitwg ,ree'wéré interbhénged for

these two groups. Comparing these two solutions, it 1g pd5sib1e

to note a central group of occupations that are strucfﬁpé@~ nE
similar way. These form four clusters: (1) Librarian éﬁa SeCretafy;
(2) Computer Operator, Chartered Accountant and Statistician, k

(3) Architect and Civil Engineer, and (4) Commercial Artist and
Photographer, The other occupations are structured somewhat
differently for these two groups. In particular, the relationship

of the medically related occupations to the other occupations appears
different. It is difficult to estimate whether this is an artifact
of the method, which is constraining the form the solution can take,
or reflects genuine differences in the inter-relationship between

the occupations. It will be interesting to see whether the multi-
dimensional scaling is able to resolve this issue. For the girls,
whose solution is shown in Figure 3.9, this problemAdoes not arise

as the three occupational titles: Pp:jarmgté’isg,‘ Staff Nurse and
sdentified as a distinct cluster. Also, in this

Radiographer are

solution, the three Artistic occupations are clearly'distinguished,

all in all making this solution quite eésy to interpret.

The results for this second set of data are less clear cut

than for the American data. This may be partly because the_sﬁbjeét 

populations are not structured in the same way, 8O fhat;the

relationships within this sample are being obscured. A difficulty,;‘

in interpreting this type of data is how to compare the solution

Hierarchical clustering acts as a Wéy of/étructuring the des

of the individual data sets, but it is not possible to!i'fe‘~

this anything exact about the relationship of the solu

only comparisons that can be made are through a descri

similaritieS'Of the solutions. It would. be possibleftd
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clustering solution for eaeh his would generate

an impossible amount of informa , rlbe. ’An importaﬁt

question becomes, thprefore, how much/to brcak the subject groups

down further for analysis. It is possible, for instance, t

distinguish the Junior High School boys from the Junior ngh School -
girls, but at this stage in the presentation of the results, the

most salient finding seems to be the effect of the age differences
in the clustering of the American sample. There is a certain
similarity here with the analysis from the prestige data which
suggested strong effects in how the cccupational titles were
evaluated due to age differences. For the time being, therefore,

no further analysis of this data will be carried out.

9,1% There still remains, however, the data from the group of

university students who £:1led in the yellow form of que ionnaire.

The results of the hlerarch1Cdl cluoterlng of this data are

presented in Figure 9,10. The groupings appear falrly meaningful

with the excepticn of the title, Civil Engineer, whicb is located

with its grouping in the other

somewhat anomalously in comparison

solutions. This may be a result of the general lack of certainty

to what Civil Engineering involves showﬁwby t

among the subjects as

result listed in Table 9.3.

The results of applying a hierarchical cluster analysis tov

the similarities data for each of these groups appears quite

In relation to other data, these solutions suggest

satisfactory.

s are being grouped together in a

that the occupational title

For'the American data, the dizferenceo in the'

meaningful way.

structure of these solutions provides further ev1dence fo

y of age differences in the way the-oceupatiena;.t

possibilit 4
he subjects. This raises questions

are seen to be interrelated by t
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as to whether it is meaningfu Sénéﬁé whén:réferring;

to the stereotypes People hOld ?Ven if people agree

about the attributes they ascrlbe to/occupations, they might“dlsagree«?

about how occupations are related to one another. The p0551b

implications of this result to theories of vocational behav1our ‘nd

of tne choice process will be discussed‘subSequently. The analysis
of this data for individual differences through multidimensional
scaling will be important to unravel the possible dimensions of this
variation. It is appropriate first, however, to look at the results

from the multidimensional scaling of the aggregate data for each of

the subject groups.

9,16 Evidence from the correlation matrix and the hierarchical

clustering has suggested certain similarities and cifferences between

the data sets. The fact that the multidimensicnal scaling solutions.

are all in three or four dimensions does poOse Some problems for the

display of the solutions. Although the author has experimented with

a number cf forms Of representation,5ipcluding three dimensional

nd a computer generated dlsplay orn a VDU that could be

graph paper a

rotated (as shown 1in Figure 9.3), none of these methods allowed thel

érge number of figures. It was finally

rapid preparation of a l

that it was easiest to represent these solutions asfaJSeri:s 

decided
The coordinates of the multidimensional

of two dimensional plots.,

scaling solutions for cach subject group are presented in Appendix J.

Tt will be convenient here to/spart;@ith the solutions from

the King Edward's schools, as inspection of the correlation matrix

o solutions are among the mo&

suggests,that'these.tw
that the correlation matrix suggests that dimenSiQQ'tWQ,
in these two. solutions are interchanged. It ise thgrefqre 
to coﬁpare the plots of dimensions one andAthree<from~o§g;59;ut?bg



plots are presented in Figurés‘ In bdthvthéééVEases;

the first dimension appears to distinguish working witﬁ"pé@élevfrom'

working with things. 1In both groups the occupatiohél_tiﬁiésy§'
the highest positive loading are: Primary Schoel Teacher;\fdilée~ .
Officer, Social Worker and Staff Nurse, and the occupatiens with,

the highest negative loadings are: Electrical Engineer, Civil
Engineer and Architect. For the group of King Edward's school
students who were all fourth formers, as opposed to the group who
were mixed fourth formers and sixth formers, the third dimension
seems to distinguish the medically related occupations from
occupations that involve working with data. For the other group

of King Edward's students, it is the second dimension that best
distinguishes among these occupations. The remaining solution ié
iless easy to interpret but it distinguishes the artistic occupations,
Photographer and Commercial Artist, from the rest. Although there

are certain similarities with the pattern of dlmenelons that were

suggested for the pilot data, the pattern apprears less clear cut

This might be because a dimensional interpretation

in this case.

or might be, perhaps, one result

by

ig less appropriate for this data;

educing the number of occupational titles included in the f

of r

questionnaire. The cluster analyses for these groups were presented

earlier and indicated that for the group of fourth formers,ltheetwo‘

occupational titles, flectrical Engineer and Radiographer, form a

cluster not found in other solutions, although in other respects

there was a considerable amount of similarity in the cluster analySen

hat higher than average degree offe

Tt is worth noting the somew

xist in these;data sets

the MSPACE analysis suggested might e

#ill be interesting to see whether the individual differe

scaling suggests that the fit of this group_of Sub39935f_'w'



FIGURE 9.11

MINISSA scaling: dimensions | and 2: King Edwards Aston.
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FIGURE 9.12

MINISSA scaling: dimensions | and 3: King Edwards Aston.
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FIGURE 9.13

MINISSA scaling: dimensions | and 2: King Edwards Five Ways.
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FIGURE 9.14

MINISSA scaling: dimensions | and 3: King Edwards Five Ways..
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also lower than average,

An alternative reason why the solution may be less easily

interpretable is that, in reducing the number of occupatiohaiﬂ

included in the questionnaire from 20 to 16, the sample-of\
occupational titles was being made less representative of the woild
of work. Thus, previously well defined groups, such as the medicaily
related occupations or the engineering group of occupations, were
being fragmented. It will be interesting to see whether the

solutions from the other subject groups are similar in this respect.

9,17 The remaining British subject group is the Sharmons. Cross
Fifth Form girls, for whom the cluster analysis appeared most

straight forward. The three dimensicnal solution for this group

is shown in Figures 9.15 and 9.16. It appeared from the correlation

matrix that the first dimension of this solution was very similar

to the first dimension in the soWutlons from the two Klnv Edward'

School groups, and it can be seen@from the first figure that the

same occupational titles 1oad highly on this dimension. It is,

perhaps, particularly unIortunate in this case that the three

¢ the scaling solution makes the OVerlaylngW:

dimensional nature O

of the clusters onto this solution difficult. However, it_is

possible to locate the five clucters from Tevel 11 of the

nierarchical clustering in the second figure presented which

nd three from the scaling eolution.

is a plot of dimensions two a

If it were possible to display this solution in three dimensions,yrv

it is clear that a close fit to the cluster analysis could be

jcult in this case to labelf‘f

presented. Tt agaln appears aiff
although regions of the three dimen‘

dimensions explicitly,

e clearly associated with particular types Qf‘occupa ‘;'

space ar

title.



FIGURE 9.15
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MINISSA scaling: dimensions | and 2: Shafmons erss.\
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MINISSA scaling: dimensions 2 and 3: 'Sharmon§ Cross.
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9.18 The next multidimension ns’tnat willhbe“

examined are from the High School The solutions in three

dimensions for these two groups are presented in Flgures 9 17 to

9,20. Examination of the correlation matrix{suggests th

case the first dimension is again common to both solutionfsv,‘_\D\iimd\fti":'lf.,lZ.i:’f‘l?‘"’\;\:i

the relationship between the third dimensions ns is comparatively slight.

Comparing the plots for Dimensions 1 and 2 for both these solutions,

although the s : s ; . .
g he second dimension 1s reversed between the solutions, it

is interesting to mncte that the arrangement of occupations

approximates the formation of a horse-shoe. This effect is, perhaps,

clearest in the solution for the Junior High School students. This

which has quite often been found in the analysis of

data from multidimensional scaling (see Kendall, 1971), has frequently

type of rattern,

been taken to indicate the existence of one underlying continunua
which is being distorted into a curve in the scaling analysis.
dimension does serve to-confuse:

Obviously the presence of a third

rderlng appears clearer, w1th

this pattern but at the extremes?the o)

the artistic occupations being 1ocated at one end of the horseshoe,

anrd the social occupations at the other. Ev1dence for the horseshoe

structure comes from the fact that distances tetween points oraered_

¢ are much less than the distance betwaenep

along the horsesho

+tructure. The fact that the horsesnoe-

or the Senior High Scnool group i

across the horseshoe S

structure is less apparent f

omplex1ty of their solution as. the

evidence agaln for the greater C
e horseshoe suggests that two dimensions could

presence of th

y the Junior High School data, The-first'

explain satisfactoril
dimension in both these golutions is very 51m11ar to the fir £
dimension of the-B}itish subject groups wlth the sanme Occupatl*'

loading highly on it.

‘The third dimension In the Junior High School solution is
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,, | FIGURE 9.18

MINISSA scaling: dimensions | and 3: Junior High School '\S.*’F\ln.,
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MINISSA scaling: dimensions | and 2: Senior High SC}\GO’.!’E’\“S}‘@de\nT
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not amenable to interpretatic 'tb‘éxblicété'£hé .

similarity relationship amonthhJ‘ Sfthét fallLiﬁ‘ihe~

middle of the horseshoe in the first two diménéidns;ﬂ”ﬁérith

Senior High School students, the third dimension more clea
distinguishes the three medically related occupation%-fromltheu

remainder of the occupaticns,

9.19 It is interesting also to aﬁtempt to relate these solutions
to the results from the University of Minneéota students who filled
in the same version of the guestionnaire. The MSPACE analysis
indicated that the four dimensional solution was more appropriate

‘for this data set. This may be taken as one indication that the

results from this subject group should be seen as being more conplex

than the results for the High School students. The cluster analyses'

of these three data sets indicated an apparent gradation from the

Junior High School group, through the Senior High School group to.

the University of Minnesota students. The multidimensional scaling
tes a gradation in the dimensional

analysis, in 8o much as it dindica

also supports this eariier analysis..

complexity of the solutious,

Being based on the same data, these results should be seen as

complementary.

The four dimensionalysdlutiéﬁ for the University of Minnesota

students is presénted in Figuresi9.21 and 9.22, The plot of

4 two presents a horseshoe shaped distribution of

dimensions one &an
the occupations once apain, which is suggestive of 2 unidimension

continuunm underlying fhis two dimensional plot. The additiQnalV‘f;;
e seen to serve to refine this5ordering'

two dimensions can b
en different occupations more e

make the relationship betwe
This soluﬁioﬁzalSO makes ¢lear some interrelationshsgs_bétween




FIGURE 9.21

MINISSA scaling: dimensions | and 2: University of ;M:i‘nne.s..afa’S_H-fuld_e«
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occupations which are not cle a:néliyéis;,ﬁ,, fer
example, that the ' - -
Statistician, are
it is possible to see how the multidimensional scallng;,b'
a more complex representation of the data set than the hlerarchical

ciustering, is able to reflect better some of the subtleties of the .

relationships between the occupational titles, although this can

serve to make interpretation of the structure more difficult.

9,20 It is also useful to contrast this solution with that obtained
from the students who completed the yellow form of the questionnaire.
The MSPACE analysis indicated that a three dimensional solution was

appropriate for this data, although the increase in error from the

three to the two dimensional solution is less for this group thén

for any other (see Table 3.2). This may be a result of the

comparatively low degree of error the MSPACE analysis suggests 1s

men51onal solutlen for

appropriate for this data set. The th

5 and 9.2l NThe piot of dimensions

this data is shown in Figures 9.2

one and two from this solution indicates what appears to be a

prestige dimension running from the upper left to lower right,

closely related to the first dimension of the solution. Afﬂt,\

o this there is a dimension that distinguishes occupa

angles t

with data from those that involve working withe

that involve working

things - that is the occupatlons ‘like Statistlcjan, Computer‘
Programmer and Technical Writer from occupatlons llke Malntenance\

iyrcraft Mechanic and Automoblle hechanwc. Thls mlght

Engineer, A

st triangular structure thhln the solu+10n, w1

represent an almo

ve working with ideas and concepts, such>a .

occupations that invol

praftsman, structural and Civil Engineer; fur h”

Architect,

ithin the sclution. This suggested stfuctuyé‘is.

distinguished V¥
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overlaid in the solution,

To examine the structure of ti s‘solutiéhifﬁrthéfiiiéf

decided to correlate the order of the océupagiqhs-ingfﬁif 
with the order of occupations obtained from the‘preStige rét_.
the University of Minnesota students, It will also be useful to
look at the intercorrelation matrix of the dimensions of this
solution. The correlation matrix for the three dimensions of this
solution is given in Table 9.5 and indicates negligible inter-
correlations between the dimensions. Correlations for the 12
occupational titles which were common to both this section of the
gquestionnaire and.the prestige question are also given in Table 9.5.
These indicate that there is a substantial negative correlation
with the first dimension of the multidimensional scaling solution

and a smaller positive correlation with the second dimension, but

a negligible correlation with the third dimension. This provides,

. importance of the

therefore, some considerable evidence

dimension of prestige in explaining a part of the observed

similarity judgments in this case.

TARLE 9.5
en Dimensions and Prestlge fo

Yellow Solution.

Correlations betwe

Dimensions 2 3 Prestige

20,000 00 -0.73
10.30

1
2

>

The plot of dimensions tWo:aﬁd?ﬁhreé

oup also there ép@éars_

Figure 9.28-indicates that for this gr

orsééhoé\structure which dlstlnguishes among t

exist a h

0ccupations;in‘terms of content.




is to make diStinCtionS w1 éfgg 5f7§fe§ igji'“”
ePrms: - nrestl e,

but these are obscured invthl also p0851ble to see

that the cluster analysis fits the dlmenélonal solutlon well;W"'

It is interesting to note in the solution er this~subjpct-f

how content is related to prestige. If ihe Suggested tfiahgﬁuwf

distinction in terms of content is accepted, it is apparent that
working with ideas or data is seen as of higher status than working

with things.

3.21 Comparing the structure of this solution with the solutions

obtained from the other version of the questionnaire, it is seen

that a different set of constructs appear to be used by the subjects

to evaluate these occupations. Although some of the content

dimensions are similar, because none of the occupations involves

working with people - as several of the occupations that are

included in both the pilot data set and the white form of the

- the distinction made between the

questionnaire obviously do
ed to be dlfferent Whlle thls result

occupations might be expect

r 1nteres is whether the eight

is not unexpected, what is of greate

e included in both the pilot version of-the

occupations that ar

questionnaire and this yellow version were rated in a similar

in these two dif ferent. contextb.. The matrices of similarity

hese eight occupatlons were, therefore, selectéd‘out_*

ratings for t
e MINISSA prdgram for

ets and submltted to th

from these data 5

whether the relatlonsh ps between them were

scaling to examine

A hlerarchlcal cluster analysis WaS f

structured in the same way.

ut for the two data sets. Whls is presented in

also carried ©

is con81derab1e 51m11arity among thes 

Figure 9.25. There

rder in which clusters appear is d:

solutions, although the ©

ffects seen to be taking P

for the two gets of data. Two €
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First, in the pilqt quest gfsééuééﬁidﬁs -

in this case including the ti

Electrical Engineer and HébhenicelgEng;’
a tight knit cluster from the remainingycccupatiOHS.« The ;
Computer Operator and Computer Programmer are*also;a'tight;é.
but the titles Statistician and Technieal Writer form a-eieeter
only at a higher level in the clusteriﬁg, suggesting that only a
comparatively weak relationship exists between them in comparison
with the other occupations in the group. In contrast with the
yellow version of the questionnaire, the subjects appear to have
rated the occupations (on the whole) as being less similar than
those who filled in the pilot questionnaire. Thus the engineering
occupations do not form such a tight knit cluster, perhaps because
subjects are making finer distinctions among the occupational

titles in this context, where the occupational titles are also

being compared with other occupational titles in a similar field.

The two titles Computer Operator and Compu»er Programmer are also‘

mllar 1n this context but the tltles Technical

seen as less si

wWriter and Statistician are rated as 51m11ar as they were before.~

The multidimensional scaling solutions for both these sets of,dat& L

ure 9.26 suggests that a one dimensional solution

shown in Fig

represents the observed pattern of similarities among the occ

t the order is different in the two cas

guite well, but note tha

It is diffi alt to arguerfrom thls data either that the

cortext in which the ratlng is taking place cauees marked dlfferen‘

in the similarity rating or that the context is hav1ng no effec

titles. Obv1ouslv this has no_e

the rating of the occupatlopal

est of the range of convenience notlon tha'

proved & strong t

will percelve the occupations differently in dlfferent cont

plies”to the two versions of the

However,'comparison of the re



MINISSA scaling: one dimensior
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questionnaire used in the na

occupations are of a similar oc

that when occupations alsc differ in termg;of.lewelg‘aépgés
dimension is also used in distinguishing améng<§he set‘bf“£it1es}~
These results are not really surprising as the set of titles-used;~
in both contexts are fairly general. Examination of the extent of
individual differences in the sclutions will probably preovide a

better means of exploring differences in the perceptions of the

titles.

9.22 To conclude this part of the analysis, it appears that the

different groups of subjects use broadly similar dimensions to

structure their perceptions, although at this stage no examination

has been made of individual differences in subjects’ perceptions of

study, had

the occupations. Earlier work, for eyample Reeb‘s first

shown that in terms of evaluatieni?th pe n of the deszrabjlity

titles differed markedly for his two school b‘oy

of different job

perceptlons of the 51m11arities among

groups, although their

Thie study hase already

occupations were remarkably similar.

that differences in the prestige ratings of these sub ject grot

ut the evidence presented SO farfsuggésts

were quite marked b
e a more dlffercntlated

that the older groups at an aggregateslévé1 hav

in that- héirﬂmnltidimen81onal scallng

perception of the occupatlons

solutions'wefe'more complex. ‘The olde

of more gimensions in thel
e and'bau5e~of?thiS'greate

The natur

and»boﬁld ve a reflection of greater con

resent clear
or an indication thatv

e o e n 8
the older Eroup as to their rating
ner distinColons among the Oﬂcupatlons.



The methods used Tor” ahha r d
“have prOVe

fairly satisfactory. The hSPACE

jded a most helpful

aid to the interpretation of the "d"imenéi‘onazi?c?;{ of the solu

Analyzing the data by bo+h hierarchical cluster analysisua”d
multidimensional scaling has generated solutions that have served

to complement each other and in this way ‘made the 1nterpretat10n ofﬂf

the data easier. There are Problehs:ihcﬁsihé techniques for analysis

which are themselves novel and these will be discussed subsequently.

However, the major signifioanee of the results that have been
presented in thnis chapter is the demonstration of the remarkable
similarity in the solutions, both across age groups and counfries.
These results suggest that developmental differences are probably |
more important than differences between the two countiries. in this
case, the differences between the sub*ects of dlfzerent ages appears;
more significant than dlfferences between subgects in different
countries. Unfortunately; ‘the nature/o he subJect populatlonss
did not provide as strong a test of this hypothesis'in this date‘

as had been originélly intended.

Although it is difficult to make comparlsons between the

solutions dlrecfly the fact that bo+h methods of apalyz1ﬁg the

American data suggested a gradatlon in the solutlons, from the

younger to the older proupptlncreases confld fce in the Validlty

of these fihdings.“ lhe next chapter exam1nes the range of

individuval differences in t ata 1n/greater~deua11. Thls is
intended to pro&ide addﬂtlonal 1nformat10n to assist in the
further interpretation of tnis data and 2180 to elu01date

nature of th n the responses betwcen d

éQaifferences i



10. INDIVIDUAL DIFFERENCE

10.1 This chapter is concerned wit _th

, na ysis Of the resul'ts: of ‘

the individual differences scaling. The purpo¢e of thi"a"

to examine the range and extent of individual differences wi-h

data and, in particular, whether the ;gnge,gfkthese differengé&"ﬁtfh

appears to differ across the subject groups..

For this analysis the group configurations from the MINISSA
programme were used &s starting configurations for the INDSCAL
programme. Although INDSCAL does generate group occupaticnal
spaces~ﬂ3rthe occﬁpations,,in all cases these were very similar to
the initial starting configurationsandthere is, therefore, 1i§;le
point in presenting these data as well as. the group golutions,
which were presented earlier,',This gecticn is concerned solelyfwifh 

the results from INDSCAL in 8o puch as they give information about

the range and extent of indi in the solution.

10.2 1t should be p01nted out that the INDSCAL programme used for

this analysis is notmnqnmetric 1ike the programmes MlNISSA”and Z :“

TORSCA that were used for the group analys~s..INBSGAL

assumption that the«distaﬁces petween the occupatlons in

are a linear rather than & mggqtonicrfunctlon of the origina]

similarities ratings. However, in ractice, when coderlng the

results of tbis«scaling procedure to a Qnme»ric verblon of

INDSCAL, Carroll. (1972),

says that thisnasﬁngtlon does 1ot see

the correct d'

quality of thgwgoiutiqﬁ~0b¥ainedv so long as

ality is used The advantage, SR




the output of the MSPACE ana

a more informed choice of dimen

INDSCAL analysis of the data to be répéffédgﬁaé;;iﬁ f
carried out for most of the subject groups befére‘the'MSfAC@
programme became available, although at that stage no deciéiéﬁkﬁad’f
been made as to the most appropriate dimensionality for the défa.i
Solutions for all the American subject gro@ﬁs had been obtained in
four through to two dimensions and the goodness/of fit measures 1OT
these data are listed in Table 10.1. Sclutions for the British
subject groups vere obtained after the MSPACE analysis had been
carried out and wére, therefore, only obtained in three through to
one dimension. These results are also listed in Table 1C. 1. \in
this table, the percentage of variance accounted for is obtained by
squaring the correlation between the group solution and original

gimilarities data given in column one. The programme also generates

for each subject a ”:VzlndicateS'theextent to which

a particular subject uses t s ons of the solution.

The meaning that can bte given'to these weights‘will be discussed

subsequently, but at this stage it is importantvto'note tha;ithey

allow the calculation for each subject of a’porrelation co! %

that indicates how well & particular subject's data are fitted by

the group solution that nas been obtained. The correlation

coefficient given in the final column indicates the'average value~

of this correlation coeffl ient for the barticular subaect group.

The extent to which different subaectsf daza are fitted by the .

INDSCAL solution provides one way that individua1 differences in

One 1ndication of this is the range ¢i

the solutions can beiexamined.
of values of thé’correlation coefficient for & particu]ar ’

group.



Summary of overall .

Data Set
and
Dimensions
Pilot Data -
L
3
2
Students White
L
>
2
Students Yellow
b
3
2
Senior High School
L
5
2

Junior High School
L

3

2
Aston

5

2

1
Five Ways

3
2

1

Sharmons Cro#s

“Correlation

between Data Su ct

Fitted (Predict

Similarities
0.707 0.699
0.647 0.637
0.571 . 0.55%
0.782 61.12 0.779
0.722 52,12 0.719
0.647 11.87 0.643
0.709 50.23 0.705
0.667 L Ll 0.662
0.587 34,48 0.582
0. 55.40 0.738
O.th 46.80 0.677
0.609 37.10
0.679 “46.10 0.668
’ 37.5 0.598




10.3 The first set of“déta
programme was the pilot;déta. n

fit for this data in three dim?HSiqns. Althcﬁgﬁ;thyﬁ
sub ject cor?elation is 0.637, the,rangé of vélués,é§é7'
to 0.787, which indicates a range from a gﬁbjgct Qhééé déta~ar,
fitted very poorly by the solution to a subject with over:60%»§£1‘ 
the variance in his data accounted for by the solutiqn. Tﬁis
suggests, first of all, that there is a substantial range in the
extent to which subjects' dataare fitted by the sclution. This
distribution of the correlation coefficients is éresented in

Figure 10.1 as a histogram and this provides one indication of the

extent of individual differences in the data. Examining the

seen that the women were

distribution for the two sexes, it was

fitted better by the solution than the men. Tt was decided to

between the means for this

test whether there was & difference

jstrivution between the men and the women. The results of this t

le 10,2, hlch ’ that théye‘isfno{ 5

test are given in Tab

ference between the scores

significant dif

CARLE 10,2

t data subject correlations: t4test‘men’ve38u5‘wqme

INDSCAL pilo®

Sample N Mean Standard Deviatiqn  
Men : 19 0.617 0.096.
Women 20 0.658 0:123 -

However,

value of the correlatlonu oe

likely to have a aisprOport ’ |
e standard aeviations fro /he'mean.4 The effec

more than thre

ncrease the possibility of flnding

ke this is to 1

extreme values li

ion of this subject{s

ebult. Eyaminat

a non- 51grificant T
GUestionnaire, dicate€ that she D ver usea the Categ






Completely Different;ktﬂér

che was making. It waSW&eei e

without this subject. 'The result of this is shewnﬂin7¥

which indicates that in this case there is a statistiﬂ
difference between the average subject COTrelathn,forw‘

DABIEZI0E A4 8 -
INDSCAL pilot data subJect correlatlons t-test reduced‘saﬁple.f'

Sample N Mean Standard DeV1ation
Men 19 0.617 0.096 |
Women 19 0.682  0.065

t = -2.45 df = 36 p <.05

The value of recomputing this otatlstic in an exploratory stucdy of

thie sort is considerable. Although it would be unreascnable to

iﬁant difference between men and women,

es that

say that there is a signif

the adjusted result is an indicatlon of possible differenc

ined in other subgect groups. The removal of +h1s

tan avd deviat*on for

should be exan

one subject has a dramafic effect o}

the women since this subjec
e mean. when this statictic i

deviations from th

remainder of the gample.

a11y been intended to analyz

10.4 It had origin Y
he same way that Coxon and

tkls study in t

differences da+a from

Jones (19742)
between the weightb su

the INDSCAL solutlon. o
ying that tne s

extent tonwh Ch

correct in sa = .
ubg_ct's 51milar*

s 1ndicates tne
d by the model.
he dimensions in the sub

analysi
They were also correct to

data are explalne

that the rela ve valience of t

data‘is shown




However, in their analysis

weights directly across subje

(1977) points out, when using the

to compare subject weights in this way since ig ndrma;"
from individual sub jects separately so that @achmsubjecﬁliSﬁwe
equally. The only comparison thataganébeQmeaningfully-ca?ried,oui
between subjects is in termsfof»theﬁraﬁioiOf%wéightS.between -
dimensions. Comparison of the magnitude of the weights can only be

made within subjects.

This suggests, therefore, that the analysis carried out by

Coxon and Jones (described in Section 4.16) is not meaningful, and,

although there may be differences between subject groups in the

solution they obtained, their procedure for testing;this’is

e for an Alternative

inappropriate. The recently proposed procedur

Least Squares algorithm for individual differences SCALing (ALSCAL),
developed by Takane,‘Ieuhgféhw vafle tq’prﬁvi&e

gubject weights whlcﬁ“can~béidlr“’ f one islprepéred 
e subJects' dataare'unconditionai - that is that

to assume that th

natqng~scale in the same way. In most

all subjects use ‘the

tnis is probably unreasonable‘as»wha on

situations, however,

person means by 2 rating Ofn?fmay ot be the same as the nex
The fact is that subjectst date fmiiﬁt'f’ﬁhomalh’ be assumed to ve

conditional. Thatﬂis;fit1

comparable,

meaningful .

it 4is not possible to make ceru_

rie subject grou: ;had been hoped For inst

comparisons




it is not possible,tdiattxm

dimencion less th&n~other§~an
occupational PerceptiODBvcén'ie;gdﬁgr
the remainder of the subjects. However, it 15 55111:p5'
examine the range of individu&l differences in the da;é; which

indicated by the range of‘the.cqrrelg;iQn,coéfficients for the

‘subjects. These indicate the extent to which a particular subject's
data are fitted by the group solution. The fact that a particular -

subject's data havealow correlation with the group solution does

not mean that that subject's data are not meaningful or contairn a

high degree of randcm error. It does. indicate that it is very

different from the rest of the subject group. Obviously all the

data do- contain error to various extents, but the correlation

the range of indiyidual

coefficient still provides a good measure Of

differences in the data.

10.5 Before examining each utionskin_tunn,:

interesting to'make certavn comparlsons between the IVDSCAt

it is
that were obtained for the differpnt subject groups.

solutions

5 we;e,presentedgin Table 10.1. Examining thgse.

These result
rirst

s are apparent.

several pattern
{n the same version of the gquestionnaire

groups Who filled
r lesshqf;dimensipgal;tx,,t_\'

is a trend that BUBE

is a better fit for the Ol’

High School students &

students, it is the~

fitted better than the
1 ,hn fact that

allowance 1srma . .
n is more approp?iate than a thr

a four dimensi”nal solutlo
o EER Y




This measure provide,
the quality of the solutions o
subjects, which fits welIVWifh the r

of the group data.

Secondly, it is possible to?ﬁdtéthat;'for'the gfoﬁp of  ‘
University studenté who filled/in:tﬁé’féfiééfform'of the quest;on;'
naire, the fit of their data in three dimensions is considerably'\
Jower than that for the other gfoﬁﬁ‘ﬁf‘éﬁﬁdénté.@’This is somewhat
surprising since the earlier’MSPACE5éﬁélyéis:(éee Table 9.2)

suggested quite a good fit for this group.

The third point to note from this table is that, ~fof*the*%ﬂ
three British subject gEroups, the fit of their three dlmen31ona]

solutions is markedly higher théﬁ;thé*fit*for the American High

School students.

Note in thi ;EaSe:thétrthe £it for the two groups

of boys is very gimilar and an for the one group

of girls.

The fact thav thls table indiéates a low fit for the,Piiotv

study datavin;three dlmenslons in comparison with the

University students whe filled in the/white form of the 019

is not necessarlly an 1nd1catlo

pocorer fit.

their solution ihbludf

group.

of gobdneé‘s’»b‘ffi 1y in this caG6.

of fit neasures are, however, on




statistics in that tﬁ@&sab
group data. They do ho£ give
results in the subject gf@upgg fhw, |

primary statistic is 1ike1y to vary,._in_thisiénélydiéifuff

of fit measures, with which the analysis is primarily\conce,_u

are the subject correlation coefficien*s. It is therefore

" appropriate to examine for each of the subgect groups in the main
study, the range of values taken by the subject correlation
coefticients and to calculate/in,eachacasezamsecondary statistic
which can be used tc summarize;the:distribution; Ir this case,

the sfandard deviation would appear to be an aprropriate statistic;
For each of these groups, therefore, the standard deviation and
range of the values'taken by the subject correlation coefficients
were calculated and these are 1isted in Table 10.L4. These atatistigg

serve to amplify the.results/givenxearlier;

TABLE 10.4
Main study INDSCAL analy51s. Range of subJec
b

t co*relatlons

Sub ject Group

Students White
Students Yellow
Senior High School
Junior High School
Aston ' ’
Five Ways

Sharmons Cross

For the t

version of the;qu%sﬁi?nn
as before."Not onlyfis vhe mean 1OW%e g ‘
standard deviétidnigndkoverall range of scores is also

this group




It is also interesting;£ vn

of students who filled in &!

the students who filled‘in=£hewy91
mean correlation but a greater Standard déviéﬁiéﬁ“an&tpa

scores as well,

These results provide evidente?for;é;greatér consensus among
the University students on the nature of their occupational |
perceptions and also offer furtherfevidenceffor,the>gradation in-
the results from the Junior High school students through to the

University students. The dif ferences between the two University

ere are, perhaps, effects on the

groups also indicate that th

structure of occupational perceptions as a conzequence of the change

consideration. In this case

in the content of the occupations under

sions used in the judgement task but

not only are different dimen
ersion of the:questionnaire,'it is possible

alsc, with the yellow Vv
he Students“in”

to observe that there is 8r

their replies. This suggest a general context,

g older gr ups in their occupationalf

there is greater consensus amon,

once the antext:becomes more restricted and speci"i- .

perceptions,

eases. .This‘is not sur

ized, the extent.ofwconsensus decr
especially whén.it is.remembered that the students were mu

el
uncertain abcut Wl c;ude

involved than they were

of the questionnal

therefore, that there ‘
involved in-the;rapingéfa,‘
1e three British ‘gub ]

;jerm the‘AmericanUSUbgectﬁw




than for the American>giéh,
deviation and range of thé co

the British subject groups as to the nafure &n§ws£ru¢tu’

occunatlonal perceptions. However,,it should be rememberede

these subject groups are almost certa"ly/more homogeneouo tnan theV
American subject groups. First of all, they ‘are single sex subject

groups, 8O that there is no variation on these grounds. The two

groups of boys are also from selective schools, and this suggests

that these groups are 1ikely to be restricted in range of social

class.

10.7 This critical examination of the results from the ind1v1dua1

gdifferences gcaling suggeststhatthere are a number of factors that

need to be further examined in this data. Although the analysis of

of age effects, no

the American data indicates thgigzistence

“nces;vnthin the 1nd1vidual(

analysis has yet been made Jobe
subject groups. / Mémine_one set of Britlsh
qeffects to see Whether

data from one of the boys schoo

the fourth formers dgiffer from the 51xth 1ormers in the deg393,F°f
fitxed,by the solution. For the American

which their data is

University students it is also possible to covtract th_-‘;
subjevt areas W1th uhe Tnsti*}te

Arts students and tho: iy
~ including e i related fields\

of Technology,ﬁtudentg_Q

These analyses form a.

differences analysis of th:

0] examine now the 1ndividua1

For the two groups of




the men and the women were
Table 10.5 and indicaﬁe~afb$¢t
correlation coefficienpsffoyethéﬁma
samples and no significant differences between them.
TABLE 10.5 .
US High School Students INDSCAL data: subgect correlations —'ﬁ‘f

5eX differences. ‘

Junior High School

Mean Standard Deviation
Men 0.596 0.124
Women 0.600 0.141
t = 0.085 not significant
Senior High School

Mean Standard Deviation

Men 0.685 495098 :
Women 0.669 - 0.092

-t = 0.565 not signifi

- fferences that
Obviously, this is not a very GhorcRee o

might exist in the'data~sinﬁ

which men and women might use th G

different extents. However,.for reasons 1ndicated earl:er (seg

Section 10.4), it is: not pOSSlble to meanlngfully«compar
[e] , ’

f the LNDSCAL apalysis 1n'this way. This could not have~ﬁeeg
rom s oL

anticipated when the;stud.‘

the type of problem;th,

new technique;is,used;fe

INDSCAL programme has

’tw,
individual aifferences exis =

ve studi

¢roup tO




school-boys, which'fgélﬁééd‘
deviation for thése ﬁwé éféﬁﬁé_ '
again virtually no differencés;afelsh
groups in the extent to which thoir oot 1o fi££édf5§3;

solution.

King kdwards School INESCAL dat”.,x jéct correlations o
age differences. -

Mean , Sfﬁndérd Déviation
Fourth Form 0.731 ' 0.059%;//
Sixth Form 0.748 ©0.062

t = -1.04 rot significant

was that from

The final set of data to be analyzed in this way

the University of Minnesota students. It had initially beénxthought'
that, with the two para11e1>fbrmsfofﬂthé7queszionnaire, it would be

"ét’wOmen/and/Liberal Arts against

possible to contrast both/meniag

it proved difficult

Institute of Technology~stﬁ

finding women studying 1n the

it was decided to concentrate'én7gettihg’a5groupv

the questionnaire,
0 complete the yellow form of
ould be differences betwee

f the ~<1‘\1€98”9:Lon‘nairé,,.~

of women t ’
not expected that there ¥ n\ébﬁdé
studying aifferent sub jects in thelr renlies oﬂ the white for
the questionnaire,:whlch,CO /ned a more general bet of occupationallv

titles. Therefore, fo

stlonnalr'

form of the queé

Tiberal Arts subjeCtsvor&

re studylng yiberal Arts‘subjec's.

‘ fA;rdﬁ‘the«s$ud§htsE7



first. An analysis of_variance

eating 59;{ , and

this analysis are presented in Table‘id;7‘aﬁd‘§haﬁci"
either to sex, discipline, Or"ta’an‘interaetiomfoflthesef:;
TABLE 10.7 |

1 ~ . : o o '
Yellow INDSCAL subject correlations: analysis of variance -
-~ summary tabl o .

Source SS - “oPRLis,  TeMSie F ratio
Sex 88,1 “otieilic e iBBL ¢7 i 14365
College 61.4 5] cutate Bl 0.952
Interaction 51.2 R - 51,2 0.794

Error 4259.1 66

o——

Totals 4459.8 69
For the groups of students who completed the white form of the

questionnaire, it is obviousiy n%t pbséible;to carry out an ‘

equivalent analysis. The means “and standard dev1at10no'for the

three separate groups wereicalc
These indicate only very §
although there is greater varlation i

for the women. It seemed most unllkely that theso results ml

consioered to come from dlfferent populations 5

inappropriate,

it was decided TO c

groups using & t test.




were found and these r

10.8 The analysis of the da‘té ha

that the anticipated procedure for ‘anaciyzing"th:lé.s/'e“d:

be inappropriate. The method employed, although it

the existence of a considerable ran ,i/«; individud dlfferenées .

in the data, has not been able to 1fy the possib;.e factors

that might be determining these results. ‘The analysis presented
so far has, therefore, been limited,to providing evidence on the
range of individual differences‘théti:"'exists’*in‘ the data., This

analysis has also provided further evidence for the existence in
the American data of a gradation in the results from the younger

to the older groups.

Tt is difficult to see how, in tre circumstances, this
analysis might be apprdpriatély5~’ex‘tehded’t6 go beyond the mere
Jemonstration of the exten / f~"i;n the"?data
in order to examine thef fa
these dlfferences go as to provide
differences affect the struc‘cure of J.nd:;.

perceptions. ‘However, before concxudlng this chap‘cer 4t -

to consider the way other workors have used the INDSCAL o)
for analysis to s¢€ 'i’f’ thei

study.
Dome WOTke
their data hafv:"’?:f'ndf besD

indication of ‘the -'ext_,em :

ﬂd by a solUtiOﬂ.




discrepant from,the‘rem n
presented here has ﬁs;d:ii ;1
noting the range of individual differ
from this study. Another important aspect of the mo
the dimensions of the solution space cahnot'be rotatedd
been argued (Carroll, 1972) that in‘;;f ;casec the axes éf the
solution have been readily interprétéh e. However in this study

INDSCAL has not been used to providezé Stlmulus space.

Other studies have compared the weights subjects use to note

whether different groups of subjects structure their perceptions

to demonstrate differences in the

in different ways - for example,
ptions of

way normal and colour blind people structure their perce

Normal subjects use 2 red-green dimension as well as &

colour.

yellow-blue dimension. Colour blind bubjccts distort the norMal

colour circle because they barely use the red-green dlmension.

Using the INDSCAL model it is

will attach much 1ess weigh

while this'appeafs an

However,
dual differences in the dimpnsions use

to examine indivi
y the raulo of weight

perceptioneg, in practige, 1§“ig.931

dimension used
two dimensions t
dimensions the

calculatéd rgl

Davison
the weights usedviﬁ,v
of weights‘squ'  T
be considered equ

dimensigns'



e

%
W
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)
!
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The alternative of calcula «;vﬁiaa also ﬂe@ma@

impractical at this late stage in tﬁé:anaxyggﬁ;*aﬂi"ﬁ'ly beeau%e

of the large number of calculations that would. be\,“

also because 1t was not readily apparent to the author hﬁW;ﬁh§ 
information could be used for interpretation with multidimeﬁgiﬁﬁ%i a3
scaling solutions in three and four dimensions. There ara»twﬁ
reasons for this. First of all, the nature of the solvtions has
Buggésted an interpretation not so much in terms of ﬁime&ai@ﬁ%;ﬁfl‘
an occupatioral space, but rather in terma of regions of the gpacs
and clusters of the occupations, By welghting dimensions differently
subjects are structuring the similarity relationships between the
occupations differently; but when this oceurs in three or four
dimensional space, it is difficulﬁztﬁ comprehend all the imﬁﬁﬁ %% %%

ca
of thelir doing this. The second reason also relates to. %ﬁ@ lay %

number of weight ratios that Willrexistrfﬁf @-‘ti§§%~&§7%hﬁwﬁwﬁﬁﬁ,;f

four dimensions. As the. weéghts can,

it is not appropriate to use a Mult;vara;ate;Anaﬁysiﬁ Qf Varianaﬁ n'”
to contrast different groups of subjects. Fawever, ifv&@p&ﬁ&t&m -

Analyses of Variance or t tests are used for each ratio in eaeh

solution, there is a possibility of labelling & chance vesults

significant.

The TUDSCAL analysis presented here has been ng@%rﬂ§ﬁ §ﬁ1¥*51f
with the solutions from individual subjeét Broups., @@ﬁéﬁ and Qéﬁggfi
presented a soluticn for & repreaanﬁaﬁiV&<aakgcﬁi@@,@fj@ﬁﬁifk_, :
gubjects from different Eroups. The mﬁigsygag@ﬁ_fﬁﬁ,mgﬁ’?afgi'
thiz eame method of analysis has heen ﬁh&flim&tgﬁ.%m@vﬁﬁf_ﬂ.;
that 1t is pmaaiblenta carry out on these saiuti@wg,féﬁs
differences, There ls aleo & limitation on %ﬁ@lﬁﬁmﬁﬁﬁ?
that can be dncluded in &n INDBCAL analyweiles W@gh}éjgfl
nabwix of 16 % 16, the limit de 70 eunjeste, Thie e



type of comparisons that could $é mad 5tvisfiﬁﬁrééticél t6;57 ;f”5‘

have more than about four different sub-groups of subjects 1n a

single INDSCAL analysis.,

Although such an analysis mlght appear

more elegant, it seemed to the author to offer few direct benefits,

It might seem that the'individual differences scaling has hot
fulfilled its initial promise. It has not been possible, for
example, to compare individuals in terms c¢f the cognitive complexity
of their solutions as had been initially hoped. However, this
analysis has provided information about the range of individual
differences in occupational perceptions. This does have implications
for theories of vocational behavicur and development and these will
be discussed in the subsequent chapter. An exploratory study using
techniques ana procedures that are relatively new is alsc likely to
encounter some pitfalls that it was 1mp0581b1e to anulcinate. The
consequences of these will also have to be rev1ewed Ln the dlscuésion. 
At this stage it is worth pointing out that these episodesfhave-
provided useful learning experiences for the author, and‘that if
research went ahead eractly as anticipated; the whole process cauld
be fully automated. Finally in a study that is exploratory, it is .
useful to emphasize the importance of generating ideas and hypotheses
that can be investigated subsequently, perhaps, in an experimental

o

study.

10.9 The final set of gata to be reperted in this chapter on

3 - ) Lha
indivi i 1 cupational preferences of the
individual differences concerns the occup

subjects from the pilot study. This question on preferences was‘

. . . ime.
not analvzed at the same time as the pilot data due to lack\of tim

. late the
However. it does contain information which canAbe used to re ,
y 9

2t g f nces
individual differences in perceptions to individual giffere .



in preferences. This information ;beausefu1~in demonstrating
whether individual differences in prefereﬂces appear to be greater

than individual differences in perception.

In completing this question, subjects were asked to rate the
twenty occupational titles included in the pilot study on a nine
point scale ranging from (1) Like very much to (9) Dislike strongly.
The rationale for this procedure has been outlined earlier (see
Section 5.4). One problem with this type of guestion is that it
asks subjects to express preferences for a set of job titles in
which they may have nc special interest. However, while it would
certainly be useful, in a vccational guidance ccntext, to have
individuals express their preference among a set of occupations
that they were considering and &lso interesting to have them rate
the titles for similarity so that the preferences could be: re }ated
to their perceptions of the world of woz rk, in-a study that was
gcing to use a standardlzed testing procedure, this was mnot a
feasible option. This limitation was the reason this question was
not included in the main study. 1In spite of this, it was decided:

that analysis of this data would be appropriate,

Examination of the raw data for this guestion demonstrated
that individuals used the rating scale in a variety of ways. The
overall pattern of responses over all the occupations by category,
which is shown in Table 10.9, indicafes a trimodel distribution

with a slightly greater emphasis on negative rating of the

occupations.

TABLE 10.9
Pilot data preferences - distribution of replies by
response category

Response Category

1 2 3 4 5 6 7 8 9
N of replies 91 74 82 87 106 63 78 97 142



The large amount of individualzvér;g,*,h thié conpéalS'iszshQWn by
the distribution of individual replies by response Qategory in
Table 10.10. It was decided, therefore, to analyzé this\daﬁé“for
individual differences using multidimensional scaling models for

preference data.

10.10 First of all it is useful to draw the distinction that Carroll
(1972) makes between two approaches to the analysis of preference
data. One approach, which he calls an iinternal' mode of analysis,
is based only on the preference data for a group of individuals
without reference to any outside or a priori set of stimulus
dimensions. This mode of analysis generates a spatial representatic
of both individuals and occupational titles from the same set of
data and is designed to capture the individuals®' preference
ordering among the occupations. The sq;ond approach, which Carroll
calls an 'external' mode of analysis, ﬁées a sét of a’priorik
dimensions for the occupational titles, based on some external-
criteria, and attempts to reléte the individuals' preference judge-
ments to the a priori solution. (For the external analysis of the
preference data, in this case, the output configuration from the
multidimensional scaling of the pair comparison data from the pilot
study will be used to provide an initiai configuration for the set

of occupational titles.)

Secondly it will be useful to describe the models that are
available for the analysis of preference data. The INDSCAL model,
which was used to analyze the pair comparison data, permits the
study of individual.differénces in cognitive or perceptual structur
It is, however, also possible, from the analysie of preference

judgements, to study the different ways individuals use these
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perceptual structufes. Althougﬁ a numbef;of models have been
proposed for the analysis of individual differénces in preference:
data, two models, the 'vector' model and the ‘ugfolding'(or
distance) model, are most widely known. Both models assume & set
of stimulus points embedded in a multidimensional space and

carroll (1972) shows that these models can be generalized to form

a set of four models for preference data, which represent a
hierarchy in order of their complexity. These two models will be
described first and subsequently the further generalization by
Carroll will be vresented.

1. Vector model. This is the simplest model where different
individuals are represented as distinct vectors in a multidimensional
space. Different directions in the space, therefore, represent the
preferences of different individuals. The preference order for a
particular individual is represented by the projection of the
occupational titles onto the vector representing the-individual
subject. Carroll and Chang (1958) have written a computer programme,
MDPREF, which performs an internal analysis of pair compariscn or
directly judged preference scale values. As can be seen from
Figure 1.2, which represente a solution for the preference data
from the pilot study, it 1is possible to represent quite different
preference orders with this model, although one unattractive
feature of this model is the assumption that preferences cnange
monotonically with all dimensions. To put it simply: "If a
certain amount ot X is good, then more must be better"., In the
real world this is rarely true, and this 1imits the applicability
of the model.

2 Unfolding model. Coombs introduced the unidimensional model,
where the stimuli are represented as points on a straight line and

subjects are represented by rideal points' on the line, such that

the preference order for a given subject is generated by foldlng



MDPREF two dimensional -

FIGURE 10.2

solution: pilot study
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the line at that subject's ideal poinﬁ;;éﬁhgférder‘of ﬁhe-distanceg
from the subject's ideal point to the points representing the
stimuli represents the subject's preference order. To recover the
stimulus order on the line, it is necessary to 'unfold' simultaneously
all the incdividual preference scales. The model introduces the
concept of an optimal value for each individual in the study.
However, even when generalized to the multidimensional case (Bennett
and Hays, 1960), it is assumed that a given difference in the
position of one stimulus point makes as much difference to one
subject as to another, and that all individuals relate to the same
set of dimensions within that space. In the multidimensional case,
the preference order for an individual is given by the distance

from the subject's ideal point to the stimuli, the closer of any

two stimuli being the more preferred, and hence the term distance

model to refer to this family of models.

The main difference between these two models is, therefore;
in the way they treat the notion of a most desired point. Further
differences between the models, particularly in relation to data on
occupational prestige, are given by Coxon and Jones (1973). Carroll
(1972) demonstrates that the vector model can be considered as a
special case of the cdistance model, where the suvbjects! ideal points
are located on infinite distance from the stimulus points.
Unfortunately, althouvgh computer programmes for multidimensional
unfolding have been developed which work well with ideal data, these
programmes have not worked so well in practice, so no internal

analysis of the preference data for the pilot study has been carried

out using this model.

10.11 Carroll (1972) aleo shcws that the unfolding model can be

generalized to allow dif ferent individuals to weight the dimensions



differently using a modified Euclidean;@iéﬁénce-equation (2),

similar to that used with INDSCAL.

x ¥
. .2
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In this case y 1is the tth coordinate of individual 'i's ideal point,

Xt is the tth coordinate of the jth stimulus pcint, and dij is the

J

distance between ideal point 1 and stimulus point J ir a space of

r dimensions and Wit is the weighting factor of the tth dimension

for subject i. Unlike INDSCAL where subject weights range from

0 to 1, with preference data there is no reason why a particular
dimension in one subject's solution should not be weighted

negatively. In that dimension that individual then has an tanti-ideal!

point which indicates minimum preference rather than the normal ideal

point which indicates maximum preference.

A second generalization proposed DY Carroll is to relax the
assumption that the same vasic set of dimensions is used by all
.individuals. Although it is assumed that there is a common
perceptual space, each individual is allowed to rotate the reference
axes and weight them idiosyncratically. Rotation only generates a
new model when the dimensions are weighted differently by individual
subjects. It can readily be seen that these four models form a
hierarchy, each simpler model being a special case of the more

general ones.

Carroll and Chang (1969) have developed a programme, PREFMAP
for relating preference data to a given stimulus space, that is a
programme for the external analysis of preference data, which will
generate a solution for the data using any of the hierarchyof four

models described above. Vorking either metrically or nonmetrically,




this programme is a'generalization of Cgﬁﬁﬁs‘ original:unfolding
model. If the programme is used in its metric form, two goodness

of fit measures are available, multiple correlation and F ratios

from Analyses of Variance, which allow the user tc decide which model
from the hierarchy is most appropriate for representing his subjects!
data, Subsets of subjects might also be allocated to different

levels if their fit to one model appears better than to another.

These models might be expected to work well for many different
types of preference data, although in sore cases, for example the
tea tasting data used by Carroll (1972), it is found that for some
subjects their preference function is bimodal, which suggests that
a cubic function is necessary to fit their data. More detailed
descriptions of these models are given in Carroll (1972) and further
discussion of some cf the implications of using these models can be

found in Coxon and Jones (1973) and Coxon (undated).

The external mode of analysis wculd seem to be especially
appropriate to research situations where it is desired to distinguish
between subjects' cognitions of the stimulus set and their evaluation
of it on specific criteria. As has been pointed out earlier (see
Section 9.12) this kind of analysis is most relevant to attempts te
distinguish the role of perceptions in vocational behaviour and
the relationship between interests,-preferences and perceptions.

This issue will be considered further in the discussion.

10.12 At this stage, therefore, it was decided to analyze the data
from the pilot study using'both an internal and an external mode of
analysis. In the internal mode onlyAthe vector model of MDPREF

will be used, but for the external analysis all four models of



Carroll's hierarchy.will be apﬁlied. ~$heée-analyses will also-ﬁe
carried out in two and three dimensions as the solutions from the
earlier MINISSA scaling could be meaningfully interpreted in both
these dimensionalities. For these analyses the initial ratings

of the occupations by the subjects were transformed into rank
orderings. Both these programmes can handle tied rankings so equal

ratings presented no problems for this analysis.

10.13 The two dimensional result of the MDPREF analysis is shown in
Figure 10.2. Examination of the roots of the first score matrix
indicates that the first two dimensions of the solution accounted

for nearly half the variance in the solution and considerably more
than the third dimension. The solution in three dimensions is not
rresented because only a small minority of the subjects appear to

use the third dimension. The two dimensional solution demonstrates
the existence of cornsiderable individual differences in - preferences.
One attractive feature of this model is that it allows individuals

to have diametrically opposed preference orderings, whiéh is impossible
with the alternative distance model for preferences. As the solution
in two dimensions does represent scme individuals as having almost
oppcsite orderings, it appears that the vector model is quite

appropriate for this data.

It is interesting also to compare this solution and the
arrangement it suggests for the occupational titles with the result
obtained from the multidimensional scaling of the pair comparison
data which was presented in Figures 5.4 to 5.8. Although there are
considerable similarities in the solutions in the way the
occupations are grouped together, a few occupations are located very
differently. This may, in part, be the result of sex differences

in preferences. These are shown by the labeling of the vectors



which indicates that the women, with ééfé§ éicéptions,'prefer the
artistic and social occupations whiie the men, ﬁho also rate the
artistic occupations highly, prefer the sclentific and technical
occupations., The changes in the relationships between the
occupations indicated by this solution may be partly explained by
this variation in preferences. These differences are reflected
also in the differences in the scaling solutions that were obtained
for the pair comparison data. When solutions were produced for the
men and women separately, it seemed that the mer and vomen were
making their compariscns between occupations in cdifferent terms

(see Section 5.21).

The analysis seems to have been most satisfactory. The two
dimensional soluvtion demonstrates that a range of individual
differences is captured by this vector model. In particular,
considerable differences in occupational preferences between the
sexes are readily apparent from the solution. Only four occupations
-~ Staff Nurse, Commercial Artist, Certified Public Accountant and
Social Worker - loaded highly on the third dimension. This is,
perhaps, cne indicaticn that the sclution obtained from the preference
.data is simpler than that obtained from the pair comparison data.
This frequently occurs with the analysis of preference data as one
or two dimensions which are more important to the subjects come to

dominate in the way preference judgements are made,

10.14 It is appropriate at this stage to report the results of the
external analysis of the preference data which was carried out using
the PREFMAP programme. The results of these twc different modes of
analysis can then be compared. A particular advantage of using
PREFMAP is that it produces two goodness of fit measures. These

overall goodness of fit measures for the 'average subject'! of each



group are presented in Table 10.11. Thése;résults indicate tﬁat,
in both two and three dimensions, there is a gradual increase in
goodness of fit as the model for the preference mapping is
generalised. However,ionly the difference between the unfolding
model and the vector model is significant in either case. It is
interesting to note that using the nonmetric version of the .
programme increases the degree of fit considerably and that, with
the nonmetric soluticns, the difference in the degree of fit between
the two and three dimensional solutions is less than for the metric
version of the programme. It is, therefore, proposed to accept the
two dimensional nonmetric solutiorn as providing a satisfactory

solution for the data. However, in spite of the fact that, on

average, the distance model provides a hetter fit than the vector
model, examination of the correlation coefficients for individual

sub jects indicates that there are nine subjects whose data are

better fitted by the vector model., 1In fact, there are only 17
subjects for whom the distance model provides a significantly
(p<.05) better fit than the vector model. For the majority of
subjecte, it appears to make 1little difference which model is used

as either would give a fairly satisfactery solution.

One reason for this may well be the particular features of
+he two different models. The analysis using MDPREF has already
demonstrated that there is a wide range of individual differences
in preferencee among this group of subjects and that there are
individuals with almost opposite preference orderings. It has
already been pointed out that it is impossible for opposite
orderings to exist with the distance model unless either individual
ideal points are located an infinite distance away from the

remainder of the configuration, in which case the two models are

equivalent, or unless jdeal and anti-ideal points coincide,




TABLE 10.11 , ,
Goodness of fit between cata and PREFMAP models.

(a) Correlations (average subject)l

3D 2D
Metric Nonmetric Metric Nonmetric
Model rm52 Min Max rms Min Max rms Min fax rms Min Max

1 8267 3779 9776 9204 6284 9915 7202 2353 9057 8LHL 6245 721
11 7635 3634 9459 8309 6691 9830 6734 1998 9025 8iuk 5670 9560
111 714k 2341 9340 8325 6328 9750 6375 1181 3769 7807 0518 9429
iV 6548 1323 9023 7940 L559 9hL3 5859 0364 8146 7283 3260 9138

1 Decimal points omitted 2 Root mean square

(b) Analysis of variance between models.

3D | 2D
Metric Nonmetric Metric Nonmetric
Model (df) F-ratio Sigl F-ratio Sig (df) F-ratio Sig F-ratio Sig
1,11 (3,10) ,0000 ns  =-.271h4 ns (1,1k) .0000 ns 4218 ns
11,111¢(2,13) =~.0001 ns .1925 ns (1,153) .0000 ns -.0809 ns
111,1V (1,15) 28.45 .01 30,91 .01 (1,16) 5.6009 .05 5.8660 .05

1 Significance level.




The fact that opposite preference orderings exist within the group
of subjects necessarily limits the applicability of the distance

model to this data.

Cn the other hand, there are a substantial minority of
subjects for whom the distance model provides a significantly

better fit than the vector model. It is important to realise that

this is not a case of neither model fitting the data well but that

both models explain most of the variation in this data rather well.

Cne modification made by Carrcll and Chang to the PREFMAP

hierarchy of models is to allow, in the simple unfolding model, for

the existence of ‘anti-ideal' points. In this analysis the majority

of subjects were found to be best fitted by the location of an

anti-ideal point in the space, so that the order of distances
indicated a reverse order of preference for the subjects. The
result is.not surprising given the fact that the selection of
occupational tities presented to the subjects is unlikely to include
occupations of their choice. This also provides one way different
subjects can have opposite preference orders amung this set of

occupational titles.

T"he PREFMAP solutions are presented in Figures 10.3 and 10.4.
The subjects in both figures are labelled male and female and ideal
and anti-ideal points are also distinguished. The results of the
vector model are shown in Figure 10.3 and are consistent with the
results of the earlier analysis using MDPREF. The results of the
distance model are shown in Figure 10.4. Unfortunately, a small
minority of subjects have ideal points located too far from the

remainder of the subjects to be accommodated in the figure. The




FIGURE 10.3

PREFMAP two dimensional solution vector model: pilct study preference

data.
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FIGURE 10.4

PREFMAP two dimensional solution distance model:pilot study preference

data.
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position of all the ideal points are listed in Table 10.12 and

those subjects omitted from the figure are asterisked in the table.

The location of the subjects in both figures once again reflects the
differences in prefereﬂces between the men and the women. This was

also noted in the analysis of the data using MDPREF.

Although the distance model provides a better fit to the data
reported here than the vector model, it is important to note that
both models capture'the range of individual differences in
preferences. In particular, both models denonstrate differences in
the preferences of men and women. The results of these two external
analyses of the preference data are also very similar to the
internal analysis of the data. The implications of these results
will be discussed in the subsequent chapter. Of particular concern
will be the appropriateness of the models for preference data for

representing preferences among occupations.

10.15 It would appear that, for this subject group, the range of
individual differences in preferences is greater than that shown

in the pair compariscn data. However, it is important to note also
that the dimensionality of the space chosen as appropriate for
displaying the preference data is lower than that chosen as
appropriate for the pair comparison data. It might appear therefore
that, although as expected, individual differences are greater in
preferences than in perceptions, in making judgements about their
preferences amcng the occupations, subjects use fewer dimensions

or less of the information about the differences between occupations
than they use in making similarity judgements. Possibly it is
unreasonable to expect an analysis in terms of preferences to be
able to identify all the underlying rerceptuval dimensions that ére

used by subjects to distinguish among the occupaticns. However,



TABLE 10.12-
Coordinates of ideal points.

Dimensions
Sub jects 1 2
1 0.06 -0,08
2 1.23 -7.60*
3 2.17 C.Cz*=
L 0.05 ~0.03%
5 -0.21 0.01
6 -0.61 0.01
7 0.19 -0.11
8 -0.78 -0. 34>
9 -0.04 .01
10 -0.16 -0.08
11 -0. 40 -0.25
12 -1.28 1.00%
13 -0.29 ~-0.23
14 -3.29 -1.66%
15 -0.19 -0.17
16 -0.12 -0,06
17 0.22 0.19
18 0.96 -0.73%=
19 -0.63 -0.37
20 0.01 ' -0.18
21 -0.06 0.01
22 0.03 -0.06
23 0.14 -0.10
24 -0.38 -0.22
25 - 1.10 1.28#%
26 4.00 1.65*
27 ~0.47 -0.62
28 -0.22 ~0.22
29 ~0.23 -0.10
30 0.06 0.13
31 1198.41 -3531,.92%
32 0.51 0.33
33 -0.38 0.03
34 0.06 -0.04
35 -0.66 -0.32
36 -0.71 -0.14
37 3.C5 2., 30%
38 -0.29 -0.15
39 ~-0.36 -0.06
LO -0.54 -0.05
L1 0.02 0.17
42 ~-0.13 -0,19

* Subjects not shown on Figure
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this raises questions about the appropriateness of models used for
the description of occupations which are based on an analysis of
subjects' preferences alone without consideration of the perceptual
dimensions people use to distinguish between occupations. These

issues will be considered in the following chapter.

The analyses reported in this chapter have demonstrated the
existence of considerable individual differences in subjects!
occupational perceptions. Differences among subjecte appear more
marked among younger age groups and when the subject groups are
relatively heterogeneous. However, it has not proved possible to
identify the variables that moderate these differences. The fact
that the extent of consensus as to the nature of the occupational
structure is limited would appear to have important consequences
for vocational psychology. For the one group of subjects for whom
it was possible to compare perceptual judgements with preference
judgements, certain differences in the way these Jjudgements might
be made are suggested. These could also influence ideas about how
the dimensions that are used to structure occupational information

are identified,
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11.1 The purpose of this chapter is to review the results of this

study with particular emphasis on their implications for occupational
classification and for vocational guidance. The chapter also attempts
to integrate the research findings from this study with other studies
of occupational perceptions, which have been reviewed earlier (see
Sections 3 and 4). This study, which has a major cross-cultural
component,also seeks to establish what relevance American work in

the field of Vocational Psychology has for research and practice in

the United Kingdom. These implications will be discussed in this

chapter, The final chapter will evaluate the contribution of the
cognitive approach adopted here to vocational psychology. First of

all, approaches to occupational classification will be briefly

reviewed,

1i.2 The description of the world of work has been a major concern

¢f occupational and vocational psychologists for a long time,

2
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inding ways of describing and grouping together occupations in the
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as Dawils and Lofguist (1975) point out, psychologists have relied

on esconomic and scciological classification systems for most of

their purposes. Although the Dicticnary of Occupetional Titles

(DOT, 1939, 1949, 1965) developed by the US Department of Labour

does include some information on the psycholcgical dimensions of
occupations, for example the Occupational Aptitude Patterns (1970)
and Worker-trait requirements (1956), both it and the Classsification

of Occupations and Directory of Occupational Titles (CODOT, 1972),




produced by the Department of Employment in this country, can

be considered to be primarily in this socio-economic category.
These classifications, developed as aids to manpower utilization
and planning, are designed to describe all occupations and this
encyclopedic coverage is what makes them useful. However, as
neither of these classifications is psychologically based, they
do not describe occupations in ways that are likely to meet the

requirements of occupational and vocational psychologists.

In recent years there has been a revival of interest among
occupa*tional and vocational psychologists in the production of
occupational classification schemes for a number of reasons.
Psychologists have realised the importance of occupational
classification to their work in a number of fields, for example,
training, vocational guidance and manpower planning. These
different interests have caused psychologists to adopt a number

of different approaches to occupational classification.

Before thinking about possible approaches to occupational
classification and the development of a perspective for considering
the process of occupational classification, it is useful, by way
of an extencded analogy, to look at some of the current developments
in the biological sclences. Here classification has a fundamental
role, and over the last decade there has been a period of rapid
conceptual and rrocedual change. Tt seems to the author that
psychologists interested in occupational classification can learn
a great deal from this work, much of which is reported in Sneath

and Sokal's book Numerical Taxonomy (1973).

11.3 As Morgan (1972) has noted, the problems of terminology and

conceptualization in the field of occupational classification are
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formidable, and it is here that the thinking of psychologists can

be informed by work in other disciplines. Gilmour and Walters (1964)
usefully summarize the way the term classification is used in
philosophy and suggest a series of principles of classification
which are listed in Table 11.1. A number of these principles are
particularly relevant to occupational classification. Two important
points are identified here: (1) the notion of purpose, which ranges
along a continuum from general purpose classifications to special
purpose classifications, and (2) the notion that it is not always

possible to construct general purpose classifications.

Gilmour and Walters, by stressing the importance of the
purpose of a classification, demonstrate that there are always
alternative classifications for any set of objects and that
classifications must be evaluated in terms of how well they meet
the purposes (criteria) for which they are designed. In developing
this argument, Sneath and Sokal point out that traditional approaches
to taxonomy in the biological sciences have attempted to fill too
many functions and consequently have filled none of them well.
Instead of trying to develop a taxonomy that attempts (1) to
classify, (2) to name, (3) to indicate degree of resemblance and
(4) to show relationship by descent, all at the same time, they
argue that classification should be based on empirical data alone.
Their operational apgrroach, based on empirical analysis, implies
that statements and hypotheses about nature should be subject to
meaningful questions and that criteria must be established for

defining categories and operations.

There are a number of points for psychologists interested

in occupational classification to note from this. First of all,



TABLE 11.1 ,

PRINCIPLES OF CLASSIFICATION

lugtration removed for copyright restrictions




llustration removed for copyright restrictions

(From Gilmour J.S.L. and Walter, S.M., 1964).
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to achieve conceptual clarity, it is necessary to specify the
purpose of the classification. It is possible to identify very
many variables for describing occupations and the vocational
behaviour of individuals. It is suggested that, without some
theoretical model for understanding the process of vocational
behaviour, it is very difficult to decide on which variables to
focus attention for the purpose of constructing the occupational

classification.

1t also seems questionable to the author ﬁhether, at the
present time, it is useful for psychologists to attempt to construct
other than special purpose classifications. Ideally, it would seen
attractive to have occupational data banks available which descrite
occupations in detail on a large number of variables so that the
information could be grcuped in a number of different ways to
fulfil different purposes. However, this seems to be of cdubious
practicality, because of the inherent difficulty in constructing
data banks. This has already been highlighted as one of the major
problems in the use of computers in vocational guidance (see Jackson,
Speath and Wallis, 1978). The fact that occupational data have a
built~in obsolescence means that the information is always needing
to te updated. The sheer number of occupations that can be
jdentified means that the construction of this 'ideal’ data bank
would be a colossal task. This is, therefore, another reason why
classifications reed to be based on a theoretical standpoint that
suggests key variables that are relevant to the purpose for which

the classification is being designed.

11.)4 There have been two main approaches to occupational

classification by occupational and vocational psychologists. The



first approach that will be discussed has developed from work on
training and has involved the attempt to construct task and skills
taxonomies on the basis of task and skills analysis. The work of
Fleishman (1973) and McCormick et al (1967, 1972) is particularly
relevent here. This work has been concerned with identifying the
patterns of skills and tasks required in particular jobs so that

training programmes can be developed. However, Atkinson (1973) has

pointed out that the acguisition of the skills shown by an experienced

worker may not be sufficient to make a new worker proficient at the
job, and that there may be particular skills that are only required

for the learning process.

A second approach has attempted to assess individuvals on
psychological dimensions, such as abilities, interests, aptitudes,
etc., and match the individual to particular job requirements.
Interest Inventories are one common psychological tool for this
and psychologists, for example, Eoe (1956) and Super (1957), have
attempted to build classifications of the world of work which use
interest categories as One of their dimensions. Approaches used
have been either strictly empirical, such as Strong's work (1943,
1955), or more recently, have attempted to develop & theoretical
vase for describing the worid of work (see for example: Dawis and
Lofauist, 1975, Holland 1973, Hanson, 1974). Although this work
has been hampered by the fact that there iz no agreement on the
structure of interests or abilities, the recent work in this field
can be sistinguished from earlier work in that it has been basecd
on the outcome of major research projects that have developed data

banks as the basis of their classifications.

For vocational guidance, this work 1is probably of greater
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importance than research concerned with training. It has been
concerned with mapping out the dimensions that can be used to
describe the world of work in terms of the psychological concepts
that are used to describe pecple. In theory, it might be argued

S )
thau, 1I

i

sychologists can identify the skills and tasks required

to perfcrm particular jobs, any individual could be trained to do

]
3

1y job. In practice, while recognizing that individuals have the
capabilites to perform a range of different jobs, vocational
psychologists would want to argue that the individual's assessuent

of the guality of working 1ife suggests that there is another set

of variables to consider in presenting occupational information to
pesople for vocational guidance purposes. Samler (1961) is one of

o
i

the well known protagonists who has criticized much occupational

V]

nformation for not discussing psycho~-social aspects of work. Other
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studies, for example Hayes (1973%), who studied changes in
apprentices perceptions of work, have indicated that it is the
indivicualis evperience of an occupational role that seems to be
most important for the development of an awareness of the psycho-
social aspects of work. Hayes suggests that not only should more

ed on giving information about the psycho-social
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explorez the ways occupational informa

he suthor's own study has been particularly concernedé with
indivicdual's perceptions of the worlé of work. Just as ergonomists,
looking at man-machine interactions, have studied the human
operator's conceptual model of the control process, this study has
zttempted to icentify the structural variables that influence

s perceptions of the world of work. it is suggested that

these variasbles are important 1in mediating the effectiveness of
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communicating occupational information. This view also has
possible implications for the way occupational information is
structured, and this study has been concerned to identify
dimensions that are perceived to differentiate among occupations.
This in itself might suggest what occupational information is
required by people and in turn help to structure the collection

of information about occupations.

A critical problem for occupational classification schemes
is how they are extended and deveioped as well as adapted to the
changing world of work. A promising agproach, used by Dawis and
Lofquist (1974) in the Minnesota Occupational Ciassification
System (MCCS), is to consider the occupations that are currently
included as benchmarks, or reference points, which serve to assist
in the identification of the major dimensions of the world of work.
The classification could then be extended if new occupations could
be related to existing ones. With this approach, it is particulariy
important that a representative sample of occupaticns is used for
the construction of the initial data base. It is suggested that
research, such as that undertaken by the author, could provide one
way that such a classification could be extended, although it would
be wise to use a variety of methods to increase the validity of

the results.

In distinguishing different approaches to occupational
classification it is useful, alsc, to consider the distinction
made by Morgan (1972) between nominal classification and relational
classifications. At one extreme he considers a nominal classification
that is one that only provides descriptive information about the
occupations. This can be contrasted to relational classification -

classification of occupations along psychological dimensions to
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allow quantitative comparisons. Such a classification would
normally be derived from>a theorefical framework, for example,

as the Ninnesota Occupational Classification System is derived
from the Theory of Work Adjustment (Dawie, Lofquist and Weiss,
1968). However, there does seem to be danger that such a
distinction is starting to confuse the purposes of classification.
Theory does provide explanations about how occupations differ, but
it is also used to provide hypotheses that can be tested in the

data,

The multidimensional scaling and clustering methods used in
this study are very relevant to occupational classification.
Inevitably: much of the data used to describe occupations is
either categorical or, at best, of only rank order nature and
therefore scaling and related techniques, which do not malze many
assumptions about the level of measurement of the data, provide
one of the most appropriate techniques for grouping the
occupations together. They also provide techniques and methods

for integrating new cata into existing ciassifications.

11.6 Holland (1976) suggests that occupations should be
classified for vocational guidance purposes 1in the same terms as
vocational interests and vocational preferences - thaf is, in
the same way that he proposes to integrate his theory and the
structure of the world of work. Hclland argues that there 1s
considerable evidence to suggest that people have accurate
occupational sterectypes, and he admits that his approach 1is
based on this, for if occupational stereotypes were not valid,
interest inventories would have little or no validity since they

are based on the assumption that stereotypes are accurate.
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However it would seem to the author that two major aspects of
vocational guidance are ignored in this argument. Firstly, that

people do not have accurate occupational information and their

range of occupational knowledge is usually limited, hence the need
for vocational guidancc. Secondly, that since people's perceptions
are based on limited occupational information, while they may be
accurate at a most general level, these are frequently inaccurate
at a more detailed level. An individual example of this has

already been given (see Table 1.1).

This study was attempted because vocational psychologists

seemed to have comparatively 1ittle information about how
occupational perceptions are structured and even the effect of the
most basic variables of age and sex had not been examined. Holland's
approach, therefcre, is based on an assumption which had only been
tested in a most limited way and without any knowledge or theory
as o how occupational perceptions might be related to interests,
preferences, or the process of vocational choice. In contrast,
approaches to occupational classification that are based on
objective measurement of people at work, such as the Minnesota
Cccupational Classification System, are 1imited because of the
time and effort required to generate information about very many
occupations and because this information becomes obsolete. The
study of gccupational perceptions was seei, therefore, to be one
way that such a classification might be extended as it could be
used to assist in the jdentification of the key variables that

people use to structure the world of worke.

Data of the type collected here is also intended to assist

in making theories of psychologists about the world of work
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reflexive. The concepts used to describe both people and job
requirements have only a limited lifespan, and psychologists must
be aware of the danger of reifying their concepts. This research
has not only used mathematical models to assist in the understanding
and interpretation of the data, but has also used these models to
attempt to understand how individuals model the world. Socme
peychologists, for example Kelly (1955), would argue that to do
the former of these activities, it is necessary to do the latter,
To explain how people comprehend the world, psychologists must at
the same time comprehend how they, the psychologists, comprehend
the world - their theories must Be reflexive to allow them to

explain their own behaviour as well as that of other people.

11.7 Occupational and vocational psycholegists also have ethical
responsibilities to their clients when they provide vocational
guidance. Recently, the introduction of legislation making
discrimination in employment on the grounds of sex illegal has
focussed attention on whether the procedures used by psychologists
in vocational guidance nave been sex stereotyped. Although sex was
probably one of the major determinants of occupational rcles in
primitive societies, the fact that the way labour is divided in
different societies varies considerably is indicative that sex-
stereotyping is largeiy founded on prejudice. Legislation against
discrimination on racial and sex grounds anc the possibility, in
the future, of legislation against discrimination on 2ge grounds,
all of which are dimensions that have influenced how occupational
indicates the changing dynamics of the labour

roles are allocated,

market. A fourth variable, which 18 still of relevance to-day

in determining an individual's employment opportunities is who that

individual's parents are. At one time this might have been justified



as a way of maintaining certain specialist skiils which required
intensive training over a long period of time. However, this
rationale is no longer tenable and allocation of work according
toaccident of birth can no longer logically be defended. None of
these variables should debar pecple from employment opportunities.
This places a special burden on psychclogists to dispel mis-
perceptions people may have about the occupations open to them.
Evidence reviewed earlier (see Section 3) suggests the existence of
strong sex-stereotypes for occupaticns. The data collected from
this study had been intended to examine the extent of sex
differcences in the perceptions of occupations. The resulls

do suggest differences in occupational preferences, but it was not
possibie to isolate the extent of sex differences ip perceptions

in this analysis.

11.8 The data from this study, at an aggregate level, have
suggested that there is a considerable consensus in the way
occupational perceptions are structured by the subject groups
included in this study. At an individual level, however, the data
nave revealed a considerable amount of individual variation in
occupational perceptions. Although it has not proved possible in
this analysic tc reveal the way this variation might be structured,
as had initially beer hoped, the demonstration of the existence of
individual differences in the perceptions of occupations, which
appear greater for the younger age groups, has important implications
for vocational guidance. In particular it challenges Holland's
notion that it can be assumed that stereotypes about occupations

are valid and stable over time.

Tt can also be argued that this has been implicitly recognized
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by people who give vocational guidance. The facts that different
interest inventories are ccnsidered aopropriate for ¢ifferent age

groups and, as shown clearly by the two versions of the Edinburgh
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wide (Closs, i975), that even different interest categcries
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approsriate for different ag< groups,

(n

g£ge that vocational

rsychologists recognise that preferences and perceptions change

M

over time. Further evidence to suzgest that there are incdividual
¢ifferences in the way occupational preferences develoypr cover time
is given by Brown (1968}, whose cata on the development of

graduates' cccupational chcices show that a considerable number

of his subjects did not make their choices until their final year
at university, thcugh for a cpall minority of his subjects

]

occupational chcices did not change from the age of eleven.

Interest Inventories, 1t seems to the author, should Dbe
idered primarily as empirical,instruments which have been
cdemonstrated to work well in practice. However, their relationship
o theories of vocational < development or to theories of attitudes
or personalitly have not been well worked oub. Interest Inventories
worlk, yperhaps, because there are very considerable individual

inoccupational preferences. LD thies study the analys

o1 the data on cucupational preferences from the pilot subjects has
shown the extent of these Gifferences. The magnitude of this
individual variation may serve in practice to conceal the extent of
individual daifferences in cccupational percep ntions. These

44 fferences, however, could be very important when occupational

information is given to pecple seeking vocational guidance. If

recple perceive cccupations as belng related together in different
ways, they will be structuring their uncerstanding of this

information inappropriately. It is apparent, therefore, that
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occupational perceptions are particularly relevant to the study
of vocational behaviour. Concepts evolved from the study of
occupational perceptions may not only be more easily related to
concepts used in other fields of psychology but also be more

appropriate to the study of vocational behaviour.

These issues are also relevant to theories of vocational
guidance and career development. PRecently the traditional theories
and approaches to vocational guidance have cone under several sorts
of criticism. Holland.(1973) has suggested that much of the
vocational guidance 1iterature is concerned only with college
students and ignores the vast majority of people. Warnath (1975)
has also criticized many of the assumptions of current theories of
vocational development and suggestea that these theories ignore the
realities of the labour market and the effects of technological
change on the nature of work for most people. His sentiments are
s1lso echoed in the latest edition of Peters and Hansen's readings
on Vocational Guidance and Career Development. They note in their
preface, "....0 W€ nave omitted a section on theories because they

seem to be going nowhere," (1977).

In this country sociologists, particularly Roberts (19777,
nave also criticized the implications of current theories of career
development for vocational guidance and suggested that the
opportunity structure is a far more significant factor in determining
the range of occupational choices copen to a particular individual
than is recognized by psychologically based theories. All these
factors suggest that the subject area is in a state of flux, unsure

of its theoretical basis.
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In thies situation many vocational psychologists would wish
to adopt a strictly pragmatic andeelectic approach to vocational
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igance. They woulcd recognize that vocational guidance takes
place in a social context and, therefore, must be multidisciplinary.
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n rate of unemployment particularly among young people, which
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likely toc continue for the next five to ten years, and the
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wanging nature of work are also factors to which vocational

uidance has to adapt. However, if vocational guidance is to draw

3]

on psychological concexrts, an atheoretical approach does nothing to

re

n

olve the theoretical dilemmas facing the field.

Tt is suggested here that one of the major theoretical
problems facing the subject area is that existing theory is not
well related to theory in other areas of psychology. There have,

r, been relatively few attempts to do this. The work of

-

973%) is one isolated example of research which has attempted
to ¢o this using Fishbein's (1967) model of attitude to study the
development of occupational interests. It was, therefore, felt
appropriates tphat this study should be exploratory in form. The
tyadition cof cognitive psychology also seemed particularly

- . } -
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aviour and occupational perceptions were

D
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in a study designed to explore the relevance of a cognitive
spproach to vocational behaviour, the examination of the structure
of occupational perceptions forms a natural starting point.
cugh vocational vehaviour clearly involves sequential pProcesses,
unless the component parts of this process are understood, it is
cifficult to see how adeguate models can be developed for the

description of this process.
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One most obvious process that can be éﬁbsumed under the
heading of vocational behaviour is occupationalndecision making.
Mitchell and Beach (1976) have reviewed research using either
expectancy theory or decision theory to predict occupational
preferences and choices. In their conclusions they stress the
need for accurate information if people are going to make rational
choices. Their review, therefore, suggests an important role for
research on how occupational perceptions are structured, which will

underpin research on occupational decision making.

11.9 It might appear that the techniques used here to analyze the
data are too mathematical or too abstract for an applied field of
psychology. However, the function of mathexatical mcdels, as
Gulliksen (i959) points out, is to enable psychologists to develop
a clear statement of their hypotheses. Multidimensional scaling
techniques differ from traditional unidimensionral psychophysical
scaling methods because they do not require knowledge of the
dimension to be scaled in advance of data collection. These
techniques are, therefore, particularly appropriate for an
xploratory study that is attempting to determine the way perceived
differences among occupations are structured and also for a field

of enquiry where theoretical development in required.

4t this stage it is aleo appropriate tc raise some questions
about the measurement procedures that have been used in the analysis
of the data., 1In particular it is useful to consider both the extent
to which the model 1is suitable for the data which havebeen presented
and in what ways the model might have been adapted or developed.
This has sonme implications for related research in this field which

might want to cxtend this approach and methodology.



Multidimensional scaling procedures have developed very
rapidly over the last decade, but it appears to the author that
their use is still fairly restricted. They have not yet become as

wicely known or used as factor analytic techniques, even though

they cffer a considerably wider range of measurement models that
are, for example, capable of relating cognitive/perceptual data to
evaluative data. It is not the purpose of this review to discuss
the theory of measurement or theoretical questions about the
development of scaling technigues; these are discussed adequately
elsewhere (see Coombs, Dawes and Tversky, 1970, and Shepard, Romney

and Nerlove, 1972). However, it is useful to note that in employing

a particular measurement procedure, in this case scaling technigues,
certain assumptions are being made about the data., It is also

useful to be aware that it is possible to make a distincticn between
fitting data to a model and testing how well the data are fitted by
the model. In this research study, for the pair comparison data,
multidimensional scaling has been used in the former sense, as 2
technique which has assumed that the measurement model is appropriate
and has tried to obtain the tbest! fit between the model and the
data. However, with the preference data an attempt has been made

to fit the data to a number of different models.

One question which was raised earlier {see section 4.19) is
whether the Euclidean distance model is the most appropriate for
this type of data. Unforturately, the author did not have access
to a purltidimensional scaling programme that would have allowed the
testing of other types of distance function. Two alternative

metrics might have been considered to be appropriate to this data

and it would have been interesting to see whether either the

1City block! metric or the 'Dominance' metric would have given &

better fit to this data. These different metrics make different
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assumptions about how the distance between two points is calculated.
The City block metric assumes that a rectangulér grid pattern
overlays the space and that the distance between two points is
calculated by going along each path in turn, just as in a city
where it is only possible for the streets to go in two directions,
which are at right angles to each other. The distance between two
points is the sum of the differences on each of the two components
rather than the length of the straight line joining them. In the
Dominance metric it is assumed, in contrast, that the largest

single difference dominates all the others.

It has been suggested (Attneave, 1950) that the City block
metric is a better fit than the Euclidean metric when the
dimensions underlying the judgement process are salient and few in
aumber and that the Dominance metric is more appropriate when one
dimension is likely to be superordinate in determining the subjects
rating. Although it is not clear that either of these situations
applies when studying occupational perceptions, it is possible that
they might be more appropriate in certain situations, for instance,
where the study involved the study of vocaticnal preferences or in
contrasting a particular subset of occupations that differed in
specific ways over a 1imited number of dimensions. In this study
the City block metric might nave been appropriate for the data
concerning the technical occupatiorns. It might also be that people
more familiar with a particular occupational area would fit one
model better than another because they woculd make their cecmparisons
in more direct terms. It would be interesting also to test whether
particular groups of subjects were fitted better by one model or
another. This would have involved using the multidimensional

scaling measurement models as a criterion, seelng how well the data



are fitted by the different possible models. ~In this way the study
would have compared different psychclogical theories about how

perceptual judgements are made.

It is suggested, therefore, that these different models would
be useful for a study of the scrts of cembination rulec people use
in making vocational decisions and in elucidating what dimensions
people perceive in occupational information. Multidimensional
scaling methods can also be used to relate cognitions to evaluations,
as in the analysis of the pilot study preference data reported in
Sections 10.9 to 10.15, although in this study the emphasis has
been on the nature of people's perceptions of occupations rather
than the evaluations that are made among occupations. Relating the
subjects' prestige judgements to the perceptual data is another

example of an attempt to relate these two sorts of data.

11.10 When this study was designed, the author only had access to

two multidimensional scaling programmes and so the emphasis in the
data collection was to generate data appropriate for analysis using
these models. The extension of multidimensional scaling to deal with
individual differences, using a model that allows subjects to weight
the dimensions differently, was important as it permitted examination
of the extent of consensus in cogniticns., While it has always been
clear that there were individual differences in preferences, the
extent of individual differences in perceptions has been debated and
has important implications for studies in vocational psychclogy.

for example, Holland (1976) argues that vocational interests,
vocational choice and occupational membership should be cbnstrued

in similar terms. It can be seen that this argument suggests‘that
perceptions can be inferred from a knowledge of preferences, rather

than that occupational perceptions might themselves be structured



in ways that relate to vocational development or might influence
the process of vocational choice. The argument 1s not about how
useful vocational interests are as concepts for vocational

psychology, but rather about how theories about vocational behaviour

should be structured. The role of perceptions in vocational behaviour
has already been discussed (see Section 2) and the point to note
here is how developments in measurement procedure can allow

psychologists to test new hypotheses about behaviour.

11.11 The developnent of an integrated series of multidimensional

scaling programmes by Coxon et al (1975) has made available a set

of programmes for use 1in a variety of situations for which scaling
igs appropriate. These include models for relating preferences to
cognitions, as well as individual differences scaling programmes.
The availability of these programnmes suggests that future research
in this field could usefully adopt a more integrated approach to
the study of the vecational choice process, essentially a
longitudinal study, rather than adopting the cross-sectional

approach used here, which has been concerned to study one set of

variables.rather than the interrelationships of several sets of

variables.

There does seem tc be one important problem here for applied
psychologists. The widespread availability of computer programme
packages, which give access to a series of advanced statistical
procedureg, can encourage the blind use of these procedures
regardless of the fact that there are still considerable method-

ological problems that are unresolved or being debated in the

1iterature about how these programmes should be correctly applied.

There is an increasing need for training in research methods in

this area.
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A related problem concerned with using relatively new
measurement and statistical procedures is that there are comparatively
few published stucies which can be used as guidelines for the research
worker who wishes to experiment with the use of a particular research
procedure. The use of a novel research method, by someone who 1is
not primarily concerned with the development of methods but rather
with the application of the new procedure to a particular field of
study, can be & risky process 1if subsequently the research method
is shown to have some unforseen limitation. The researcher may
also have difficulty in locating professional colleagues who are
familiar with how the new procedure might be applied in a particular
research situation and with whom he can meet to discuss the develcp-

ment of his own work.

Another problem that can be encountered when using novel
techniques of data analysis, is checking that the data is collected
in such a way that the intended analysis can be carried out. This
is besides making sure that the data collected is usable and does
not contain too much missing data. The collection of similarities
data is not difficult and there are, in fact, a number of alternative
methods that could have been used instead of the methecd of pair
comparisons. However a questionnaire based method had considerable
advantages when it was necessary to test groups of subjects together.
If data were goihg to be collected frcm individual subjects or small
groups of subjects (1ess than ten at a time), a free sorting method
might not only be more flexible than a guestionnaire based method
but also be less monotonous to perform. In this way a free sorting
task could be used in parallel with a questionnaire which could be
used to collect data directly on specified dimensions. Similarity
measures could then be calculated from the results of the free

gsorting task using the method outlined by Boorman and Arabie (1972).



11.12 At this point it will be useful to review the main findings

of this research study in order to detail the problems in the design
and development of the study and how they affected the final outcome
of the study. This will enable the discussion to focus more
critically on what has been learnt from this stucfy and how the

results of the study relate to other work in this subject area.

It is appropriate to start with an assessment of the results
of the pilot study. At the outset the author was only aware of
Reeb's work and the pilot study set out to attempt to replicate
thie work with a new population. As has already been noted (see
Section 4.12), Reeb's results were provocative in suggesting that,
at a general level, a two dimensional mapping of the world of work
seemed appropriate. However, two main limitations were noted in
his stﬁdy - first of all the failure to take into account the
possible range of individual differences in the data and secondly
the failure to note that these results applied only at- a most
general level. For the author's study, the choice of occupational
titles was restricted in terms of occupational level. Subsequently
analysis for individual differences was also carried out. The
initial results of this study, reported in Sections 5.13 to 5.23,
indicated that a meaningful interpretation could be given to the
data at an aggregate level in two and three dimensions. These
results appeared gquite compatible with groupings that might be
suggested from other sources, for example MOCS (Dawis and Lofquist,
197L4) or Holland's three point codes (197%). When the data for the
men and women were scaled separately certain differences in the way
the occupations were related together were noted, but unfortunately
unforeseen assumptions in the INDSCAL scaling algorithm sevefely

1imited the analysis of the data for individual cdifferences.
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However this analysis did suggest that a considerable range of
individual differences existed in the data and if seemed possible
that differences between the sexes were one cause of this. Analysis
of the data from the second section of the pilct guestionnaire which
was concerned with preferences, reported in Sections 10.9 to 10.15,
suggested that the range of individual differences in preferences
was very considerable and that theredid appear to be notable sex

differences in preferences, which confirm sex stereotypes.

Although it was possible to relate the preference data to the
perceptual structure obtained from the pair comparison data, when the
preference data were scaled separately, the structure of the solution
did differ from and was also somewhat simpler thar the structure
obtained from the pair comparison data. This suggests that, although
the range of individual differences is greater for this data,
preference data alone fails to identify all the underlying perceptual
dimensions along which the occupations are perceived to vary. This
result indicates that studies which attempt to identify the dimensions
along which the world of work might be structured from the analysis
of preference data, for example, from interest invéntories, are
likely to underestimate the true complexity of the perceptual

structure pecple use to distinguish amcng cccupations.

11.13% The fact that the pilot study was completed successfurly and
that the initial analysis of the pilot study data suggested that a
meaningful result had been ottained led to the decision to develop
and extend the research. The review of related research studies,
reported in Sections.4.6 to 4.22, suggested that two factors.in
particular had been ignored in the investigation of the way

occupational perceptions were structured. First of all the range
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of convenience of the dimensions used to structure occupational

nercertions had not been tested anc secondly the subject populations
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the research design was to collect data both
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in the United States and England so that some cross-cultural
comvarison of the nature of cccupaticnal perceptions could also be
made. One change mace between the pilot study and the main study

was to shorten the first pair comparison section of the guestionnaire
in order to minimize boredcem and fatigue effects and to include a
second section designed to provide descriptive information about
subjects'! stereotypes to complement the pair comparison data. The
conceptual framework of the research design was outlined in Sections
6.1 to 6.6 and a description of the questionnaire development for

the main study is given in Sections 6.7 to 6.11.
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The main limitation to the study was caused by the unforeseen
ssaurptions in the INDSCAL programile. This limited the amount of
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both for the descriptive data on interests and prestige,for which
appeared that there was less consensus among the younger subject
groups as to the ratings they gave the occupational titles, and also
for the pair comparison data. The gradation in these data suggested

that the younger subjects were less sure of their occupational

3

erceptions and that these subjects also tended to use fewer

+

dimensions to siructure their perceptions than older subjects.

It was noted for all the analyses that the groupings and

dimensions suggested by the data could be interpreted using the

2
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mensions and categories commonly used to describe the world of

work, As well as suggesting that the concepts used for vocational

S

guidance and occupational classification are appropriate, this result

suggests that both concepts and test materials used in the United
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ely to have cross-cultural validity. ‘Lhis is not to
say that such materials and ideas can be imported carte blanche,

but thet the essential framework of concepts used to describe work
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nave imporiant similarities between the two countries. The range
of differences that 1is observed across these countries appears no

e range of differences observed within the countries.
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only applies to occupational perceptions.

Tt is possible that there are differences in preferences. However,
cranted that there is a far greater range of differences in
~references amongst individuals anyway, as evidenced by the analysis
he pilot study, it seems unlikely that the range of differences

although it is possible that the ordering
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11.15 Another jimitation to the study was that it was not possible

to locate groups of subjects in the UK to match the US subjects.
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Although this did prevent certain comparisons being made,the general
effect on the analysis has not been detrimentai; The amount of
missing data was genecrally low, except for one group of British
subjects. Once again, this has not caused major gdifficulties for
the interpretation of the data. It appears therefore that the
general design framework for the study shown in Table €.1 has been
carried out moderately successfully apart from those limitations

that have been noted.

11.16 Although the study used a cross-sectional approach, the
inclusion of subjects from different age groups has suggested that
developmental differences in the range of individual differences in
occupational perceptions are significant. Without carrying out a
longitudinal study, it is not possible to bte certain that there are
not generational differences that are causing this trend in the data.
It is suggested that any extension of this research wquld be wise to
attempt a longitudinal study, not only to study the development of
occupational perceptions more thoroughly, but also to examine the
interrelationship between perceptiouns, preferences and vocational
behaviour. Such a study would, therefore, focus on the process of

vocational development rather than the components of that process.

11.17 A major component of the study has been the use of multi-
dimensional scaling and related techniques for the analysis of the
gata. It has been shown that these methods are appropriate for cross-
cultural research because they do not impose the researcher's
conceptual dimensions on the subjects. There are aspects of the
methodology, such as cholce of metrics (see Sections 11.9 to 11.11)
which it was not possible to investigate in this study. However, the

existence of an integrated set of multidimensional scaling techniques



thet can be used to provide an analysis of data including perceptual
anc evaluative components has considerable potential value for

vocational guidance research. The method used for the analysis

of preference data could also be used to analyse data from interest
and personality inventories to reveal how they are structured. It
would be possible using these technigues to investigate whether
cifferent sections of an interest inventory, such as the Connolly
Occupational Interest Questionnaire (Connolly, 1G68), appear to be
structured in the same way, and whether subjects express a similar
ordering of preference over the two sections. This weould provide

one way of investigating Cooley's (1566) suggestion that interest

inventories may freguently be measuring two distinct but related

see Section 2.13). It seems to the author that research

~~

concepts
in this subject area has a great deal to gain from these method-

ological innovations.

11,158 In investigating the structure of cccupational perceptions
-her, there seems U0 be a need to focus more specifically on

particular gccupational content domains ~ such as medically related

cecumnations or craft apprenticeships. This research has demonstrated
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does f the dimensions that are used in the
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ement task. Frequently in vocational guidance practice clients
terested in making distinctions bestween occupations in

.ch more restricted contexts than those used here. There is a need
£ty identify the dimensions people use to make judgements in these
situations, which might in fact be more idiosyncratic than the
concepts and dimensions that appear to be used at a more general
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A study more focussed on the occupational choice process might
also be able to reveal how individuals explain the causes of their own

behaviour. Attribution theory which was developed to deal with

questions of 'social perception' - the causes of observed behaviour

and the answers given by the 'man in the street! - might bte particularly
useful to thne understanding of this process. In reviewing the

processes of causal attribution, Kelley (1973) points out that

subjects are often too conservative in their use of information and

fail to extract all the possible information from the data. He notes
also that the actors in exverimental situations tend to attribute

their actions to situational constraints, while observers attribute

the same actions to the actors' stable personality dispositions.
Strong (1976) has suggested that in a counselling interview,the
counsellor can influence the sources to which the client attributes
his actions. This research has important practical implications for
the conduct of interpersonal situations, such as the vocational
guidance interview. Attribution theory might, in part, explain why
counsellor and client often perceive the interview in very different

terms. Kelley suggests that the attributions of cause that people

make can infiuence their behaviour and provide not only an impetus
for action but also influence decisions about possible courses of
action. TIn the framework of a cognitively oriented approach to
vocationel behaviour, it is suggested that the study of causal
attributions could provide useful insights into peoplefs perception
and understanding of their vocational behaviour. Thig context would
also provide an important real 1ife situation for the examination of

causal attributions and their influence on behaviour.

11.19 In reviewing this study it is also important to consider Just

what can be learnt from an exploratory study of this sort. Almost
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by definition an exploratory study adopts an open-ended approach to
data analysis. One difficulty, therefore, is making a decision as

to where to stop. An example of this, with respect to the individual

differences scaling, was shown by the cconsideration of alternative
approaches that might have adopted for that analysis (see Section
10.8). Even in carrying out an experimental study, it is foolish to
ignore post-hoc analysis, even if the results of that analysis cannot
be given the same status as the initial analyses. The researcher

has to make a careful decision as to how much analysis is appropriate.
It is almost always possible to carry out more analysis, but the
benefits of doing this may be very limited. Sometimes it is only

when trying to report a study or develop a particular type of

argument from the data that it becomes clear just how much and what
analyses are recuired. It seems to the author that one of the most
tangible benefits from carrying out a research study from beginning
to end is the experience the researcher gains of making this type of

strategic decision.

11.20 In this study there were a number of procedural difficulties

where the researcher had to make decisions under close time constraints.

On reflection, it seems that the results of most of these decisions
did not undermine the study. The one case where the decision made
did not have a very satisfactory outcome, was the question on
occupational challenge. Even in this case, however, althcugh the
data were not very informative on the desired topic, they did not
threaten the rest of the study. The experience also made the
researcher realise that the concept of challenge was more difficult
than anticipated to operationalize. There are several lessons to
learn from making such errors. However, it is important not to

ignore a concept or area of study just because an initial research

exercise was not successful.




In the case of the interest data, the reseércher was also
faced with making a difficult decision. Here the question format
adopted worked well, but the data were difficult to analyze.

However the data served one useful purpose in that they suggested

possible approaches to the pair comparison data. In this way they
fulfilled their subordinate role in the study which was to complement

the pair comparison data.

The descriptive data did directly answer some questions - for
example, as regards the status of professional engineering
occupations. It appeared that the younger High School students did

not rate these occupations highly. There were also differences in

the way Liberal Arts and Institute of Technology students evaluated
these occupaticns in terms of interest, as well as direct evidence
that people on their own admissicn did not really know what
occupations like Civil Engineer involved. All these factors suggest
a general ignorance among people 1n general about what scientific

and technical occupations involve.,

The individuai differences scaling of the pair comparison data

from the University Students who filled in the yellow version §f the
guestionnaire, which was concerned with the scientific and technical
occupations, also suggested that the range of individual differences
was greater for this group of subjects than for those who filled in
the white general form of the questionnaire (sec Section 10.6).

The fact that the MSPACE analysis of these data suggested a
comparitively low degree of error in the data (see Section 9.7 and
Table 9.2) is a reflection on the fact that the aggregate of subjects?
ratings yielded a consistent result. The MINISSA scaling takes no

account of the range of scores attributed to the various palrs of




occupational titles but only inconsistencies in the averaged rating
of the titles. It is therefore possible for a solution based on the
average of subjects' ratings to be consistent and low in error, but

yet conceal a wide range of individual differences.

11.21 A final topic for consideration in this

discussion concerns the relevence of this research. This involves
the demonstration both of how this research is distinguished from
carlier related work and how the results of this study can serve to
focus and direct work in this area. In terms of existing research and
theory, the main theoretical implications of this work for vocational
guidance have already been outlined (see Section 11.6 to 11.8). It
is proposed that the role of occupational perceptions in vocational
behaviour has been underestimated and that perceptions provide a more
adequate set of concepts for construing occupational behaviour than
preferences. Analysis of preference data alone 1is likely to under-
estimate the number of dimensions people use te distinguish among
occupations. for vocational guidance purposes, it 1is important to
attempt to identify all the dimensions used to structure occupational
perceptions and how these might differ for different people. It is
argued that the approach adopted here is more direct and more likely
to provide a complete account than more indirect methods based on
interest inventories or preference Gata alone. The fact that the
results of this study identify similar dimensions for structuring
cccupational perceptions 2s other analyses based on other types of
data is evidence for the validity of the methods used in this study.
A significant finding of this study concerns the range of individual
differences that have been identified in the data. Although further
work is required to elucidate fully how these differences are

structured, this result girectly challenges current assumptions about

the consensual nature of occupational perceptions.
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The focus in this study on individual differences serves to
distinguish this study from other related studies. The range and
structure of the subject populations used in this study is considerably
wider than those employed elsewhere. This study has also investigated
directly the range of convenience of the dimensicns used to structure
occupational perceptions. The demonstration that there is a limited
range of convenience for these dimensions has obvious implications

for vocational guidance practice.

Most importantly; this study has adopted an explicity cognitive
approach to vocational behaviour. The {inal assessment of this study,
therefore, must be in terms of the relevence of this approach and the
extent to which the data presented here demonstrate not only the
appropriateness of the approach, but also the contribution that the
approach can make to our understanding of vocational behaviour.

This theoretical emphasis in the research provided the main purpose

for carrying out the study. The final chapter, therefore, reviews

the whole study and presents this final assessment.
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12.1 The main purpose of this final chapter is to assess the
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relevance of the cognitive approach zdopted here to vocational

(\

nsychology. 1o do that it will be useful to give a brief recap-
itulation of the development of the study which will provice a
summary of its main points. The main conclusions will alsc be
stated and discussed. Certain implications of this research for
further work in the field of vocational psychology will also be

discussed.

12.2 At the outset, the introduction described the background and
development of the research. Certain continuities and links with
other work carried out by the author were also noted. The fact

that the author spent a year in the United States gave him the
opportunity to carry out & piece of comparative, cross-cultural
ressarcn. It also meant that the research had to employ & Cross-
cectional design. The consequences of North American dominance of
much of psychology were also discussed. It was intended that this
udy shovld have some relevance fo the Qider gquesticn cf the extent
fulil
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The development of the field of vocational psychology as &
.+ was commented upon and some of the general features of
research in this subject area were also noted. These included the

endence of vocational psychology on concepts from related areas.

e
©
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was pointed out that these concepts frequently have problematic

aspects An attempt was also made to present some definitions of
<A _):I i . &

torms that would be employed in this thesis and to point out possible




sreas of confusion that could arise because of differences in usage
of special terms between North America and Britain.v

12.% The second section was concerned with outlining a cognitive
avproach to the subject matter of the thesis. The general antecedents
of this approach were briefly noted and cognitively oriented work in

the field of personality psychology reviewed. The cognitive orientation
in the work and theories of Lewin, Rogers and Kelly, which were
described as a 'phenomenological' approach, was discussed. This
approach was contrasted to the tcognitive social learning' approach

of Mischel (1973), which was also considered to be cognitive in
orientation. It was noted that predictions about behaviour made on

the basis of cognitive data have not been bettered by predictions

made by other methods.

Although both These approaches emphasize the importance of
subjective and cognitive variables in the explanation of behaviour,
hehsviourally oriented accounts do not consider these variables as
the pervasive determinants of behaviour. A purely cognitive account
seen to be incomplete, but it is ésserted in this study that

noring cognitive variables must also lead to an incomplete account

- -
s suggested that a cognitive approach can be considered

ot

W
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implicit in much of the research and theory of vocational psychology.

Various studies, which have drawn On the phenomenological concepts

i
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of Rogers and Kelly, were I ewed (See Section 2.6 - 2 7)

C

contrasted to the approach to vocational behaviour developed by

tween the study of attitudes

J

Jones (1873), which drew & parallel be

stud ional choice behaviour
in social psychelogy and the study of occupatio
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(See Sections 2.% -~ 2,10). The account by Jones, which has a great
Geal in common with the work of Mischel, can also be considered
explicitly cognitive 1n orientation in that it stresses the
importance of the role of the perception of occupations in vocationél

behaviour.

Tt was noted that Jones' concept of perception needed to be
circumscribed to bring it into line with the set of variables
suggested by Mischel for studying personality. In the study reported
in this thesis the perception of occupations is seen as one component
of, or set of variables for any account of vocational behaviour.
itthough Lhis study focusses on the structural variables involved
in occupational perceptions, this is considered to be an initial
starting point for a cognitive approach to vocational behaviour.

The intention of this study, therefore, is not to offer a complete
cognitive account of vocational behaviour, but rather to present'one
sarticular set of cdata which are seel to represent a central component
such an account of vocational behaviour. This is, therefore,the
first sense in which this study might be considered exploratory. A
primary inteantion of the research has been to investigate whether

ig explicitly cognitive account is appropriate for the study of

+wo sections completed the review of the literature.

‘hey focusseG on two approaches to the study of people's perceptions

1

of occupations. Section 3 briefly reviewed research on the content

of occupational stereotypes and its relevance to vocational guldance,
B N _}:l A

3

noting in particular some of the limitations of this type of data.

cection L was concerned with the structure of occupational perceptions.

[
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this section of the review concentrated on the work of five people
who had used multidimensional scalling as & method for studying the
structure of occupational perceptions. Although various different
limitations were noted in these studies, multidimensional scaling

methods were seen as particularly appropriate for this type of study

- because they did not impose the researcher's cimensions on the data.

1, N

For this reason the methods were alsoc especially suitable for cross-

cultural research. Cognitive complexity was seen as one variable
that might be used to distinguish among occupational perceptions.
In practice, it was not possible to use 1t as & variable to distinguish

among the subjects because of unforeseen limitations in the nmulti-

dimensional scalin methods.

o

12.5 The pilot study, which was an attempt to replicate Keeb's work,
was reported in Section 5. ‘he main implications of this research
for vocational guidance have already been discussed (See Section
11.12). The resultls of the pilot study provided support for the use
5§ multidimensional scaling methods for the study of occupational

perceptions. They also suggested that there might be sex differences

in the way these percepticus are structured.

)

The main study was therefore designed to take account of the

1ts of the pilot stucy. fwo parallel versions of the gquestionnaire
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were designed to investigate the range of convenience of occupational
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rceptions and subject groups of different ages were included.
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Eesearch data were collected both in the United States while the author
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t the University of Minnesota and 1in England when the author had
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returned to the University of Aston. Although some difficulties were

encountered in finding subject groups in England that were equivalent




-3~

to the American subjects, these did not undermine the research

design. A more serious limitation to the analysis were certain

assumptions in the INDEC

%“H

, scaling programme, which made it
inapprovriate to carry out certain types of comparison across

subjects and subject groups (see Section 10.4). This made it

L
e

fficult to identify the factors that might be affecting the

structure of subjects' occupational perceptions. From the limited
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lysis that was carried out, it proved impossible to identify
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e factors, although it was apparent that there was a considerable
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of individual differences in occupational perceptions.

2.6 dhe results from the main study were presented in three parts.

The first (Section 8) dealt with the descriptive data from the second

part of the gquestionnaire. These results were intended to complement

the data from the vair comparison section of the questionnaire and

were 1my that they suggested possible areas of difference
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hetween the subject groups. The guestion on prestige, for which the
data were presented in Section 8.10, showed several differences
hetween the subject groups in terms of the prestige ranking they

zave to the occupations, These differences were summarized in

-

Figure %.1, which showed that, for the American subjects, there was
g rnsensus among the older groups and greater sex differences

stween the younger groups. These results suggested that it would be
Ween T 3 =

ex and age were two factors that might
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fect the perception of occ upations.

second set of data to be presented in this section was the

nt The results of tinis analysis, presented in Section

rest data

a©
.

in

i a era
£.9 and Sections 8.11 to 2.1, showed that there was a gener 1

consensus as to which interest categories were most strongly

ascociated with particular occupational titles. Once again the
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variation in results appeared greater for the younger subject groups.
There were also differences in the way Liberal Arts and Institute of
Technology, stucents rated some of the technically oriented

occupations. These resuits incicated that it would be appropriate to
see whether there were cifferences in the way these groups structured

heir perceptions of technically related occupations. The interest

I}

categories appeared to be used consistently by the different subject

groups. Some of the variation in ratings across the subject groups

may be accounted for by the fact that, as Walker (1958) noted, certain
less stereotyped than others. These results demon-

rend for consistency in ratings, which suggested

of the pair comparison data might also show that

the different subject groups structure their occupational perceptions

Ti was, unfortunately, difficult to investigate the extent of
cross—-cuitural differences in either 0f these sets of data because
only one set of Pritish data was available to compare with the
American data. It was therefore difficult to know whether observed

s the data were caused DYy genuine differences in

].J.

perceptions Or actual differences in Job content It was also
imposzsible €O cstablish whether the patterns found in the data for
the American subjects, that is greater consensus among the older
ups 2nd greater SeX 4ifferences among the younger age gEroups,

‘~ulcd be repeated 1n the British data.

The guestion on challenge caused the most difficulty to subjects
nd the results suggested that, besides the procedural difficulties,
this question failed to successfully operationalize this concept.

Although this caused an omission in the data, it did not threaten
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the design of the study. The guestion on knowledge of occupations
also failed to work well and the cata from this question were not

analyzed in detail.

The question on educational aspirations revealed not only how
the American subject groups comparec with the rest of the High School
population, but also suggested that there were cross-cultural and
sew Gifferences in the level of ecucational aspirations. Sex
differences‘were less apparent in the American data but sex differences
in the British data suggest that in this country girls are less

ambitious than boys, although these data need to be interpreted

with some caution (see Section 8.16).

Although there were more difficulties with the questions in

this section of the guestionnaire than with the pair comparison data,
these cdata fulfilled their main purpose in this study in that they

into how occupational perceptions might be

n
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tured. They also highlighted some differences between the
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subject groups.

12.7 S=zciion 9 deall with the multidimensional scaling and hier-

archical cliuster analysis of th

®

aggregate data fronm the pair
comparison sectien of the gquestionnaire for the different subject

croups. LThese two methods were intended to complement each other.

sults of both methods of analysis showed, at an aggregate

b
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level, a considerable similarity in the results for all the subject

~roups who had filled in the same version of the auestionnaire.

m

Most significantly, differences between subject groups from England
and America were Ino greater than differences between groups from

within the same country. For the American subjects, there was a
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gradation in the results from the younger to the older subject

g

roups. This was revealed in the hierarchical cluster analysis
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the multidimensional scaling which suggested that the gradation
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caused by an increase in the number of dimensions required to
explain the cdata satisfactorily from the younger to the older

subject groups. It appears, therefore,that there are developmental

1y

K
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ferences in occupational perceptions and that multidimensional

scaling is able to reveal the structure of these differences.

For the two American student groups who filled in the parallel
fsrms of the guestionnaire, differences were noted in the dimensions
they used to structure their occupational perceptions, showing that
they c¢id use different dimensions in these different contexts. It
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refore, that these occupational concepts have a

~

1imited range of convenlence. When comparisons were made between
the rating of titles in the pilot guestionnaire and those same

titles rated in the yellow (technical) form of the main study

suestionnaire, certain differences were noted. These results showed
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ould effect even the rating of the same objects.

ection 10 was concerned with the analysis of the same data
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far 4ncividusl cifferences. Analysis with INDSCAL revealed a
~sneiderable range of differences in the data, but as noted earlier
{see Section 12.5), it proved impossible to identify the way these
Adifferences were structured. ror the American subjects the amount

of individual variation was greater for the younger subject groups

1so greater for the yellow form of the questionnaire than the

ant &
white form of the guestionnaire. these results serve o support the

M
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ier analysis of these data at an aggregate level and provide

urther evidence for developmental differences in the data.
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The second part of Section 10 was concérned with analysis of
the preference cata from the pilot study for individual differences.
The very considerable range of individual differences that\was
revealed in the preference cata indicated the effectiveness of the
multidimensional scaling models that are available for handling
this kind of data., Differences in the structuring of the occupations
in this context showed that information was being lost in this
analysis, and that analysis of rreference cata alone fails to

n

].J.

identify all the underl nerceptual dimensions.
nd bs

a3

This issue was taken up in Sections 11.8 and 11.12 where
some of the implicatvlions of this analysis for current theories
about the relationshiy between preferences and verceptions were
discussed. The results presented here indicate that a conéiderable
range of individual differences exist in the perception of
cccupations. The range and extent of these differences will vary
across contexts and it appears that, af a most general level,
these differences diminish for older subjects. However, clder

subjects? perceptions are, in general, structured in a more complex

I
AT

3

manner than those of younger subjects. The pattern of these

results susgests that perceptions of the world of work are learnt.

it wzs unot possible in this study to identify in greater

jetail how these differences were structured, the data that were

rzsented do nave impcrtant consecuences for vocational guidance

[}

sractice, &5 na already been noted (see Section 11.8). Fract-
itioners will be well aware that young people frecuently have
inaccurate occupational ctereotypes. These stereotypes will

affect the way young people assirilate and structure occupational

i
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12.9 Of considerable importance to the thesis have been the methods
used for the collection of the data. These methods are an integral
part of the research approach adopted here. It was necessary to
demonstrate, therefore, that the questionnaires used in this study
could collect the kinés of cata that were required. Because this
stucdy employed largely analytical methods for data collection (see
Section 6.4), which are comparitively simple to complete, but reqguire
compley analysis, there was always a risk that the data obtained
~ould turn out to be unusable. Gonyea's (1961) stucy is one example
what can happen. In this respect the study has been successful.

N

The methods used have been able to demonstrate the existence of

r

eroupings and structure in the subjects' occupational perceptions

»

which are similar to those proposed on the basis of psychometric
ssscssment., They have 2lso demonstrated that a considerable range of
individual differences exist 1in occupational perceptions and that

tions can be related to preferences. It is suggested, therefore,
that these methods offer a power ful analytical tool for research in
onal psychology. This study demonstrates a range of applications
for these metnods in this fiel Considerable effort has been put

into cdescribing how thes methodsAare used because there are still

th
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.i1abhle tc the general user. Altho
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moarAitively few accougts av
there are pitfalls 1n us 1ﬁg the methods and the technigues are still
reing Ceveloped, for mo st purpcses, the suite of ten programmes
cllected together by Coxon et 21 (1975) are adeguate. Five of these
srogrammes have been used in the analyses presented here. Some of
the ways these Programces might be used in this and related research
were discussed in Section 11.9 to 11.11 and their appropriateness for

this type of research was noted (see Section 11.17).
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Although the availability of the MSPACE programme (Spence
and Graef, 1974) greatly assists in the interpretation of some of
the results of these analyses, the researcher still has to make a

considerable number of judgements and decisions as to how best to

L]

.ezent his data. In so much as these are subjective, an effort

3

jm

a2s been made to present as much information as possible, so that
the reader can form his/her own opinion as to the appropriateness

of the decisions that have been mace here.

12,10 There are a number of difficulties involved in trying to
cevelop theories in the area of vocational psychology and some of
these have been commented upon at various points (see Sections 1.6
and 11.8). It is argued here thatAthe subject matter of vocational
psychology does reouire a theoretical approach and that, without a
well articulated theory, practice 1is likely to lack a conceptual
fremework. However, & new theory is not being presented here.

ner thne work reported in this thesis provides the outline of an
approach that can be used to focus and direct research work in this
field. As Blau et al (1956) note, theory derives frem and 1is
tested by empirical research. It is hopéd that by stimulating
further work, the ideas precented in this thesis will lead ToO

R

ubject area.
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Tt is widely recognized that vocational behaviour takes place

PR o

in a social context and is affected by many variables operating at

s variety of levels. It would appear, therefore, that this behaviour

nesds to be viewed from & multidisciplinary standpoint. Such a

position has been taken by several of the multidisciplinary teams

of research workers that have been active in this area, for example,
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Ginzberg et al (1951) and glau et al. One difficulty facing such
an approacn is whether concepts drawn from different disciplines
ard from different levels of cdiscourse can be integrated. Whether
or not these concepts can be integrated is a continuing debate

o

oberts, 1678). Protagonists for exclusively

-

{(see Daws, 1977 and

nsychological accounts of vocational behaviour (e.g. Brayfield,1961

ciscipline based theory can be appropriate. The ocuestion remains,
though, whether such accounts must necessarily be partial and
incomplete, even in psychological terms, because of the variables
they ignore. The conceptual scheme for occupational choice and
selection proposed by Blau et al 1is attractive because it offers a

rapprochement between the disciplines.

It is proposed here that some types of psychological account
of vocational behavicur are more likely than others to be compatible

with work in other disciplines anc also more easily related to work

[
-

in other areas of psychology. It is now more respectable within
osychology to consider as relevant tb psychological accounts of
vehavicur the meaning the subject gives ﬁo the situation in which he/
she fincs him/herself. The gquestion remains, however, whether the

o Y 3 SRS . ~ o L2 1. - . 1 -
cnrnitive approach acdopted here can provice the frameworkx for an

L]

aceount of vocational behaviour that can both be related to work in

sciplines and also to work in other areas of psychology.

12.11 Borow (1966) has pointed out that comparatively little is Known

ut the development of occupational motives and roles. This thesis
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00X aspect of this development - the structure of
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cccupational perceptions. The groupings and dimensions used by
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subjects to structure their occupational perceptions seem closely
relatec to the dimensions and groups used in vocational guidance.

rhese results suggest that these dimensions and groupings are

apvropriate for vocational guilcdance purpcses, although the range

of indivicual differences observed in perceptions indicates that
thece dimensions cannot be assumed to apply to each individual.
nowever, knowledge of the dimensions people use to structure their
occupational perceptions can suggest how occupational information
cught to be presented to people and what information people reguire

as well as how that information is likely to be assimilated.

‘the study of occupational perceptions, it is argued, links
occupational information to occupational preferences. The results

from this study have demonstrated that multidimensional scaling

methods are, for example, able to show how occupational preferences
are Yargely sex-stereotyped, to relate occupational preferences to
ccecupaticnal perceptions, and to indicate that the groupings and

ure of occupational perceptions are similar to the dimensions

used in occupational classification schemes. Although further work

is recuired to show in more detail how people use these concepis,

re strongly support the use of the cognitive
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2.12 This approach can also be related to certain similar approaches
in personality anc social psychology, which are the two areas of
psychology most closely related to the applied field of vocational

sychology. Many of the theoretical approaches in psychology are

clearly not compatible and it 1s suggested that the vocational sub ject

area provides one goo0d exanple of an appliec area where the range and
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use of concepts from social anc personality psychology can be tested
in real-life situations. It seems to the author that too few of the
concepts used in acacemic psycholozy have been grounded in applied
settings and that psychologists have relied too heavily on laboratory

xreriments to test their ideas.

4V
M

This purposive cognitive approach to human behaviour can also
be related more easily to some sociological approaches than certain
other psychological approaches. The work of Coxon and Jones, that
has been referred to numerous times in this thesis, is directly

concerned with the relationship of a person's conception of the

hl

structure of society to sociological theories. They note that these

()

C

conceptions act, in umany respects, like scientific theories:

" . they are put to use to explain everyday OCCUIrrences,

3

toc account for unexpected happenings, to help assimilate

new information, and they sometimes change in response

-« evidence that they cannot cope with," (Coxon and Jones, 1974).

this study uses sinmilar technigues and collects cdata

ey have been used to address different guestions,

[\H]
=
¢t
jog
O
ot
a3
o
<t
=
(O]

are guite compatible with the types of data collected by Coxon and

ey

it iz easy to see how these two approaches are closely related.

. 3 . -~
Roth thece approaches seem 2180 to be in line with Harre and

Secord's (1972) naturalistic conception of man as a rule following
agent, Thelr approach to the explanation of social behaviour suggests

A
ks RV
Vil L

nthe idea of men as conscious social actors, capable of

controlling thelr performances and commenting intelligently

upon them, 1is more scientific than the traditional

conception of the human tautomaton'.”
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The work reported here is intencdec to be compatible with their
conceptual scheme for social science.

12.1% Several directions for further research have already been

M

o8

noted (see Section 11.8, 11.9, 11.16 - 11.18). In particular, an
attempt has been made to show how work in this field can be related
t+o work in other areas of psychology. This study has been cross-
secctional in design but it is suggested that subseguent research
could most beneficially adopt a longitudinal design which wowld
allow study of the interrelationship and development of the
components of vocational behaviour.' This is certainly not a novel
cuggestion, but comparatively few longitudinal and developmental
stucies have been carried out in this field. Two reasons for this
are the difficulty and time required to carry out such studies.
Another reason could be that research workers lack a suitable
conceptual framework for carrying out these studiles. It is

suggested that the cognitive approach outlined in this study could

arovide the basis for such a conceptual framework and thus allow

0

i,.J

ongitudinal process-oriented research studies.

Yhere is a widespread recognition of the need for studies to
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Watts and Kida (19777,
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nas been carried out to investigate the effectiveness of develop-
mentally oriented careers education programmes. Two points from

this study are relevant to such research. First of all, it would
be possible, in & longitudinal study, to note how people's

rerceptions of occupations chanze and develop over time. Such a
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study would be able to check on the results of this study, which
suggest that people's perceptions ¢o change over time and become

inec¢. These results suggest that giving

+H

more consensually cde

vocational guicdance to adults should be different from giving

vocational guildance to young people. Younger people appear to have
less certain occupational perceptions and therefore recguire both

occupational information ancé also some ideas about how occupations
relate to each other. Older people are more likely to know how

occupations relate one to ancther, but as Last (1978) notes, are

1ikely to require more specific occupational information,

Careers education and guidance are clearly about much more
than simply learning about cccupations and the world of work and
provosed as outcome variables for the assessment of these programmes.
At the same time, few would deny that providing information about
the world of work and assisting young people in learning about all
pects of work are important features of these programmes. One
NTSCAL model developed by Carroll and Chang (1970) is
to relate data collected at different tiﬁes from the same people.

‘his method can be applied both to directly judged similarity data,
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to deta from cuestionnaire based research

technigues such as the semantic differential. In terms of occupational
TNDSCAL could be usec to see 1n what ways the structure

peoplets occupational perceptions change.

secondly, in this type of research situation,there is a need
to integrate cata collected in a variety of ways from different
subject groups. Once again the INDSCAL model can treat these

, - 3 A ' 3
different scts of data as 1pseuco subjects' anc demonstrate how
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these data relate to each other.

has already been noted that the data from this

las

12.14 Finall
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est that the concepts used in vocational guidance to
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cescribe work have cross-cultural validity (see Section 11.14),

Ithough as the author and colleagues have noted elsewhere:

mMuch of the rich field of theory and research,
very largely American, seems L0O remote, and perhaps
too culturally influenced, for British careers staff

to ground their practice on". (Jackson, Sneath and Wallis,1978)

wggests that research workers in Britain could usefully

o
[&H

€
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ay attention to the American literature. Although it will usually

)

be impossible to apply directly research results, because of genuine
structural differences between the societies, they can beneficially
inform current thinking. The great volume of high quality work

being carried out in North America, which is readily accessible

ish language Jjournals, should be recognized and utilized
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The Pilot Questionnaire




INSTRUCTIONS - PART 1

The aim of this part of the experiment is to discover the degree of similarity people see
between different jobs., Each question gives the name of two iobs and you fill in how
similar vou think they are, Even if you don't know much about the jobs your opinions will

be valuable. The jobs you will be asked to compare are listed below,

Architect Photographer

Certified Public Accountant - Physical Therapist
Civil Engineer Primary School Teacher
Commercial Artist Secretary

Computer Operator Social Worker
Computer Programmer Stafvaurse
Electrical Engineer i Statistician
Librarian Technical Writer
Mechanical Engineer Vocational Counselor
Pharmacist X Ray Technologist

Each job is what its title suggests to you, Pleasc try and think of each job as a whole,
not for any particular individual, or any special aspect of it. Rate each pair of jdbs
ss to now similar you think they are. Write aicngside each pair the number you think is
appropriate, using the scale:

. Almost Identical

., Very Similar

Mostly Similar

About as Similar as Different
. Mostly Different

. Very Different

U R V. B S B VLR S S
.

Completely Different

The idea is to find out how similar you personally find the jobs, so there are no right

or wrong answers. The position (%) on the scale is not meant to be the average of your
ratings, but try not to see all the pairs as either (7) Completely Different, or (6) Very
Different. Scmetimes you may feel as though you've had the same pairs before, but don't
try and remember how you checked similar pairs earlier in the test. The pairs have been
arranged in random order to help vou consider each pair from scratch as you come to it,

but try not to give instantaneous first impressions, be;ause we want your true impressions,
There is no time limit, but work rapidly. The first part of the test should take about

45 minutes to complete. When you finish it, just turn over the page and complete the
second part, which is much shorter and should only take a few minutes to fill in. Finally

there is one page of biographical questions which I'd be grateful if you'd complete.

Are there any questions? If not,please start the test.



»

10.
11.
12.
13,
14.
15,
16,
17.
18.
19.

20.

1 2

Almost
Identical

Architect
Certified Public Accountant

X Ray Technologist
Commercial Artist’

Vocational Counselor
Computer Operator

Technical Writer
Computer Programmer

Statistician
Electrical Engineer

Staff Nurse
Librarian

Social Worker
Mechanical Engineer

Secretary
Pharmacist

Primary School Teacher
Photographer

Physical Therapist
Architect

Civil Engineer
Certified Public Accountant

Computer Operator
X Ray Technologist

Computer Programmer
Jocational Counselor

Elcctrical Engineer
Technical Writer
Librarian
Statistician

Mechanical Engineer
Staff Nurse

Pharmacist
Social Wosker

Photographer
Secretary

Physical Therapist )
Primary School Teacher

Architect
Civil Engineer

4

About as
Similar as
Different

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

37.

38,

39.

40,

3 6 7

Completely
Different

Certified Public Accountant
Commercial Artist

r

X Ray Technologist
Computer Programmer

Vocational Counselor
Electrical Engineer

Technical Writer
Librarian

Statistician
Mechanical Engineer

Staff Nurse
Pharmacist

Social Worker
Photographer

Secretary
Physical Therapist

Primary School-Teacher
Architect

Commercial Artist
Civil Engineer

Computer Operator
Certified Public Accountant

Electrical Engineer
X Ray Technologist

Librarian
Vocational Counselor

Mechanical Engineer
Technical Writer

Pharmacist
Statistician

Photographer
Staff Nurse

Physical Therapist
Social Werker

Primary School Teacher
Secretary

Architect
Commercial Artist

Civil Engineer
Computer Operator



1 2 3 4 5 6 7

Almost About as Completely
Identical Similar as Different
Different

41, Certified Public Accountant 61, Certified Public Accountant
Computer Programmer Librarian

42, X Ray Technologist 62. X Ray Technologist
Librarian Pharmacist

43. Vocational Counselor 63. Vocational Ccunselor
Mechanical Engineer Photographer

44, Technical Writer 64, Technical Writer
Pharmacist Physical Therapist

45, Statistician 65, Sratistician
Photographer Primary School Teacher

46, Staff Nurse 66, Staff Nurse
Physical Therapist Secretary

47, Social Worker 67. Social Worker .
Primary School Teacher Architect

48, Secretary 68. Computer Programmer
Architect Computer Operator

49. Computer Operator 69, Electrical Engineer
Commercial Artist Commercial Artist

50. Computer Programmer 70. Llibrarian
Civil Engineer Civil Engineer

51. Electrical Engineer 71. Mechanical Engineer
Certified Public Accountant Certified Public Accountant

52. Mechanical Engineer 72. Photographer
X Ray Technologist X Ray Technologist

53. Pharmacist 73. Physical Therapist
Vocational Counselor Vocational Counselor

5S4, Photographer 74, Primary School Teacher
Technical Writer Technical Writer

55, Physical Therapist 75. Secretary
Statistician Statistician

56. Primary School Teacher 76. Social Worker
Staff Nurse Staff Nurse

57. Secretary 77. Architect
Social Worker Computer Programmer

58. Architect 78. Computer Operator
Computer Operator Electrical Engineer

59, Commercial Artist 79, Commercial Artist
Computer Programmer Librarian

60. Civil Engineer 80, Civil Engineer

Electrical Engineer

Mechanical Engineer



81.

82.

83.

84,

85.

86.

87.

88.

92,

93.

94.

95.

96.

97.

98.

99.

100,

1 2 3 4

Almost . About as
Identical Similar as
o Different
Certified Public Accountant ’ 101.
Pharmacist
X Ray Technologist 102,

Physical Therapist

Vocational Counselor 103,
Primary School Teacher

Technical Writer 104,
Secretary :
Statistician 105.

Social Worker

Staff Nurse 106,
Architect
Electrical Engineer 107.

Computer Programmer

Librarian 108.
Computer Operator

Mechanical Engineer 109.
Commercial Artist

Pharmacist - : . 110.
Civil Engineer

Photographer ' 111,
Certified Public Accountant

Primary School Teacher _ ~112,
X Ray Technologist

Secretary 113,
Vocational Counselor

Social Worker ' 114,
Technical Writer

Staff Nurse ' ’ 115,
Statistician

Architect o 116.
Electrical Engineer

Computer Programmer 117.
Librarian. '

Computer Operator 118.

Mechanical Engineer -

Commercial Artist - 119.
Pharmacist :
Civil Engineer 120.

Photographer

5 6 7

Completely
Different

Certified Public Accountant
Pnysical Therapist

X R;y_Tecbnologist
Secretary

Vocational Counselor
Social Worker

Technical Writer
Staff Nurse

Statistician
Architect

Librarian
Electrical Engineer

Mechanical Engineer
Computer Programmer

Pharmacist
Computer Operator

Photographer
Commercial Artist

Physical Therapist
Civil Engineer

Primary School Teacher
Certified Public Accountant

Social Worker
X Ray Technologist

Staf€ Nurse
Vocational Counselor

Statistician
Technical Writer

Architect
Librarian

Electrical Engineer
Mechanical Engineer

Computer Programmer
Pharmacist

Cocmputer Operator
Photographer

- Commercial Artist

Physical Therapist

Civil Engineer
Primary School Teacher



123.

124,

125,

126.

127,

128.

129.

130,

132,

133.

134,

135,

136.

140,

1 2

Almost
Identical

Certified Public Accountant
Secretary

X Ray Technologist
Staff Nurse

Vocational Counselor
Statistician

Technical Writer
Architect

Mechanical Engineer
Librarian

Pharmacist
Electrical Engineer

Photographer
Computer Programmer

Phvsical Therapist
Computer Operator

Primary School Teacher
Commercial Artist

Secretary
Civil Engineer

Social Worker
Certified Public Accountant

Statistician
X Ray Technologist

Technical Writer
Vocational Counselor

Architect .
Mechanical Englneer

Librarian
Pharmacist

Electrical Engineer
Photographer

Computer Programmer
Physical Therapist

Computer Operator
Primary School Teacher

Commercial Artist
Secretary

Civil Engineer
Social Worker

&4

About as
Similar as
Different

141,
162,
143:
144,
145.
146.
147.
148,
148,
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.

160.

5 6 7

Completely
Different

Certified Public Accountant
Staff Nurse

X Ray Technologist
Technical Writer

Vocational Counselor
Architect

Pharmacist
Mechanical Engineer

Photographer
Librarian

Physical Therapist
Electrical Enginecer

Primary School Teacher
Computer Programmer

Secretary
Computer Operator

Social Worker
Commercial Artist

Staff Nurse
Civil Engineer

Statistician
Certified Public Accountant

Vocational Counselor
X Ray Technologist

Architect
Pharmacist

Mechanical Engineer
Photographer

Librarian
Physical Therapist

Electrical Engineer
Primary School Teacher

Computer Programmer
Secretary

Computer Operator
Social Worker

commercial Artist
Staff Nurse

Civil Engineer
Statistician



161,

162,

163,

168,

169.

170.

171,

173,

174,

180.

1 2

Almost
Identical

Certified Public Accountant
Technical Writer

X Ray Technologist
Architect

Photographer
Pharmacist

Physical Therapist
Mechanical Engineer

Primary School Teacher
Librarian

Secretary
Electrical Engineer

Social Worker
Computer Programmer

Stzff Nurse
Computer Operator

Statistician
Commercial Artist

Technical Writer
Civil Engineer

Vocational Counselor
Certified Public Accountant

Architect
Photographer

Pharmacist
Physical Therapist

Mechanical Engineer
Primary School Teacher.

Librarian
Secretary

FElectrical Engineer
Social Worker

Computer Programmer
Staff Nurse

Computer Operator
Statistician

Commercial Artist
Technical Writer

Civil Engineer
Vocational Counselor

4

About a3
Similar as
Different

181,
182.
183.
184,
185,
186,
187.
188,
189,
190.
191.
192,

193.

195.
196.
197,
194,
199.

200.

5 & 7

Completely
Different

Certified Public Accountant
X Ray Technologist

Physical Therapist
Photographer

Primary School Teacher
Pharmacist

Secretary
Mechanical Engineer

Social Worker
Librarian

Staff MNurse
Electrical Engineer

Statistician
Computer Pregrammer

Technical Writer
Computer Operator-

Vocational Counselor
Commercial Artist

X Ray Technologist
Civil Engineer

Photographer
Social VWorker

Commercial Artist
Vocational Counselor

Certified Public Accoﬁntant
Physical Therapist

Librarian
Technical Writer

Civil Engineer
Statistician

Computer Programmer
Secretary

Mechanical Engineer
Primary School Teacher

Computer Operator
Architect

Electrical Engineer
X Ray Technologist

Pharmacist
Staff Nurse

;
|
'
i




lease rate your preferences for the jobs listed below oﬁ the 9 point rating
scale, wherg (1) means you think you would like the job very much, (5) that
ou are indifferent to it and (9) that you think you would dislike it strongly.

1 2 3 4 5 6 7 . 8 9
Like very Indifferent Diglike
much strongly

42  P1ease write your ratings alongside the job titles,
1. Pharmacist

2, Computer Programmer

3. Electrical Engineer

4, Staff Nurse

5. Photographer
6. Mechanical Engineer
7. X Ray Technologist

8. Computer Operator

9, Commercial Artist

10, Vocational Counselor

11, Physical Therapist

12.> Technical Writer

13, Architect

14, Social Worker

15, Certified Public Accountant
16, Civil Engineer ) e
17. Primary School Teacher
18, Secretary —
19, Librarian —_—

20, Statistician




Part 3 -Biodata

'

1. Sex: ‘ Male

Female
2, Age: _ o .
3, Major:

4, In what college are you currently enrolled? (e.g., CLA, IT, GRAD, etc)

5. Class:
1) _____Freshman '
2) ____éophomore
3) __ Junior .
4) ____Senior |
5) Graduate, Adult Special, Professional

6. Where were you brought up?

1) __ Twin Cities
2) ___ Minnesota kexcluding Twin Cities)
3) out of State o
7. Have you ever worked full time? ___Yes )
(exclude part time or voluntary work) __No
IF YES

8. Description of job/jobs:

Y

2)

3)

9, Number of years worked: C  i1 . : N

10, Father's Occupation:




APPENDIX B

Occupational Information




OCCUPATIONS - Definitions from Occupational Outlook Handbook 1974-75.
US Dept of Labor, Bureau of Labor Statistics, 1974.
US Govt Printing Office, Washington.

ARCHITECT

Architects design a wide variety of structures such as
houses, churches, hospitals, office buildings and airports. They
also design multibuilding comp lexes for urban renewal projects,
col lege campuses, industrial parks and new fowns. Besides designing
structures, architects may also help in selecting building sites,
preparing cost and land use studies, and long-range planning for
site development.

When working on large projects, or for large architectural
firms, architects offen specialise in one phase of the work such
as designing, draffing, specification writing or administering
constructional confracts. This often requires working with
engineers, urban planners, landscape architects and other design

personnel .
37,000 registered 1972. Less than 5% women. 40% self-employed.

CERTIFIED PUBLIC ACCOUNTANT

Accountants prepare and analyse financial reports to help
managers make decisions. Public accountants are independent
practifioners or emp loyees of accounting firms. Accountants often
specialise in areas such as auditing, taxes or bugeting and control.
Many pubiic accountants specialise in auditing ( The reviewing
of a client's financial records and reports TO judge their

reliability). Others advise on tax matfers or on other financial

and accounting problems.
140,000 CPA's 1972. 3% women.

ClVIL ENGINEER

A civil engineer designs and supervises fhe construction of
roads, harbors, airfields, tunnels, bridges, water supply systems
and buildings. Major specialities within civil engineering are
structural, hydraulic, environmental, sanitary, transportation,

(including highways and railways), and soil mechanics.Many



civil engineers are in supervisory or administrative positions
ranging from site supervisor of a construction project or city

engineer to top level executive. GSome are engaged in design,

planning, research and inspection, others teach in colleges or

universities or work as consultants.

180,000 in 1972. Approximately 19 of all engineers are women =
106 in total.

COMMERCIAL ARTIST

A commercial artist usually works as a member of a Team
which creates the artwork in newspapers and magazines and on
billboards, brochures, catalogs and television commercials. A

variety of specialists work together to furn out The finished

product. Some commercial artists specialise in producing fashion
illustartions, greefings cards or book illustrations or in making

technical drawings for indusfry.
60,000 in 1972. 40% women.

COMPUTER OPERATOR

Computers require specialised workers, computer operators,
to code "input", operate the console and translate "output" into
words and numbers. Computer operafors must also understand the

whole system in order to recognise errors in input or other factors

that prevent the computer from operating properly.

480,000 in 1972 including console, auxiliary equipment and
keypunch operators. 40% console and auxiliary equipment operafors
women (paid approximately $177 a week). 90% keypunch operators

women (paid approximately $125 a week).

COMPUTER PPOGRAMMER

An electronic computer can process masses of information
with great speed and accuracy but the machine cannot think for
itse|f. The programmers job is to prepare step by step instructions

for the computer to follow. Before a computer can process a problem,

exact and logical steps for i+s solution must be worked out by




the programmer, who then prepares detailed fns+ruc+ions o
t+el|l the machine how to process the data. Many programmers
specialise in either business or scientific applications.
Although a simple program can be written in a few days, one
designed to produce many different kinds of information may
require a year or more to develop. Many programmers work in

teams on particular projects.
186,000 in 1972. 25% women.

ELECTRICAL ENGINEER

Electrical engineers design, develop and supervise the
manufacture of electrical and electronic eqipment. These include
electric motors and generators; communications equipment;
electronic equipment such as heart pacemakers, pollution
measuring instrumentation, radar, computers, lasers and missile
guidance systems; and electrical appliances of all kinds. They
also design and assist in operating facilities for generating
and distributing electrical power.

Electrical engineers usually specialise in a major area of
work such as electronics, electrical equipment manufacturing,
communications or power. Many are engaged in research, design

and development activities.

230,000 in 1972. Women i% of all engineers - !06 in fotal.
LIBRARIAN

Librarians make information available to people. They
select and organise collections of books, periodicals, pamphlets,
manuscripts, clippings and reports and assist readers in their

use. Librarians classify and catalogue materials.

125,000 professional librarians in 1972 - 50%in schools,
40% in public libraries, colleges and universities. 85% of

+otal women but only 65% in colleges and universities.

MECHAN | CAL ENGINEER
Mechanical engineers are concerned with the production,

transmission and use of power. They design and develop machines
that produce power, such as internal combustion engines, steam

and gas turbines, jet and rocket engines and nuclear reactors.



They also design and develop a great variety of machines that
use power - refrigeration and air conditioning equipment,
elevators, machine tools, printing presses, steel rolling mills
and many others. Many specialised areas of work have developed
depending on the industry (eg. motor vehicles, marine equipment,
steam power, heating).

Many mechanical engineers do research, development, test
and design work. Others work in administration and management or
do maintenance, markefting and sales and activities related to
production and operation in manufacturing. Some teach in colleges

or universities or work as consultants.

210,000 in 1972 - 75% in manufacturing. Women 1% of all engineers -
10° in total.

PHARMACI ST

Pharmacists dispense drugs and medicines prescribed by
medical practitioners and supply and advise people on the use of many
medicines that can be obtained with or without perscriptions.
Pharmacists must understand The use, composition and effect of
drugs and be able to test them for purity and strength. They
also asvise physicians on the proper selection and use of medicines.
Pharmacists work either in community pharmacies or in hospitals
and clinics where they advise on the properties of drugs as well as

dispensing them.
131,000 licensed pharmacists in 1972. 10% women.

PHOTOGRAPHER

Photographers use their cameras and other equipment fo record
people and events on f£ilm. Many photographers specialise in
areas such as portrait, commercial or industrial photography.
Other specialitfies include press photography (photojournalism),
arie! photfography, instrumentation photography, educational

photography, science and engineering photography.

77,000 photographers in 1972. 50% commercial studios. 25% women.



PHYSICAL THERAPIST

Physical therapists help people with muscle, nerve, Jjoint
and bone diseases and injuries to overcome their resulting
disabilities. They perform and interpref tests and make measurements
+o establish muscle strength, motor development, functional capacity
and respirafory and circulatory efficiency in order fo develop
programs for treatment. They evaluate the effectiveness of the
treatment and discuss the patient's progress with physicians,
psychologists, occupational therapists and other specialists.

They help disabled persons adjust fo and accept their handicaps.
18,000 in 1972. 75%in hospitals or nursing homes. 75% women.

PRIMARY SCHOOL TEACHER (Kindergarten and Elementary)

Primary school feachers introduce children to science,
numbers, language and social studies fTo develop the individual's
capabilities in these subject areas. Their primary job is to
provide a gocd learning environment and +to plan and present
programs of instruction using materials and methods suitable

tor the students they are feaching.

.3 million in 1972. | in 6 involved in team teaching. 85% women.

SECRETARY »

Secretaries trarsmit information to ftheir employers'
staff and to people in other organisations. They relieve their
emp loyers of routine t+asks. Although usually involved in Typing
and taking dictation, they also perform many other administrative
+asks. Some secretfaries have special skills such as medical

secretaries, legal secretaries and fechnical secretaries.

2 million secrefaries and stenographers in 1972. 95% secretaries.

95% women.

SOC| AL WORKER
A caseworker works with individuals to identify their problems

through inferviews. They aid in understanding and solving problems
and help secure needed services, education and job training.

Through group activities, social workers help people fo understand



+hemselves and others better, to overcome racial and culfural
prejudices, and to work with others in achieving a common goal.
In community organisations, social workers organise political,
civic, religious, business and union groups to combat social

problems through community action.
185,000 in 1972. Approximately 669 women.

STAFF NURSE

Staff nurses provide skilled bedside nursing care and carry
out medical freatment plans prescribed by physicians in hospitals.
They also supervise other nurses, aides and orderlies. They usual ly

work with groups of pafients requiring similar care.
500,000 in hospitals. 33% part-time. 99% women.

STATISTICIAN

With their knowledge of statistical methods and of a particuiar
subject area (such as economics, human behaviour or engineering),
statisticians collect, analyse and interpret numerical data. They
may use statistical techniques To predict such things as
population growth or economic condifions, To develop quality
confrol tests for manufactured products or to help business .
managers or polificians make decisions and evaluate the results
of their actions. Many statisticians plan surveys, design experiments

and analyse data.

23,000 in 1972. 663 in private industry. 33% women.

TECHNICAL WRITER
Technical writers organise, write and edit material about

ccience and technoiogy in order to establish clearer communication
between scientists, engineers and other technical specialists

and users of their information. Their products take many forms
including publicity about new scientific and technical achievements,
instructions on the assembly of missile systems and instructions

on how to use household app!liances. They also wrife for scientific

and engineering periodicals and for popular magazines.

20,000 17 1972.



VOCAT |ONAL COUNSELOR

Vocational counselors help job seekers evaluate their
abilities and interests so that they can choose, prepare for
and adjust fo a suitable field of work. The extent of counseling
services offered varles according to the sort of job seeker and
the type of agency. Job seekers may include veterans, youths with
little or no work experience, handicapped people, and individuals
displaced by automation or indusfry shiffs. Advise would also

be given to people urihappy in their present employment.
Over 8,500 in 1972. 50% women.

X RAY TECHNOLOGIST

X Ray fechnologists, usually supervised by radiologists
(physicians who specialise in tThe use of X rays), operate X ray
equipment to diagnose and treat patients. Some specialise in such

areas as radiation therapy or nuclear medicine.
55,000 in 1972. 75% in hospitals. 66% women.

POLICE OFFICER

Security of cities and fowns depends greatly on the work of
loca!l police officers whose jobs range from controlling traffic
to preventing and investigating crimes. Whether on or off duty,

officers are expected fo exert their authority whenever necessary.

370,000 in 1972. Mostly men but with increasing numbers of women

being recruited.
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PILOT STUDY CODEBOOK.

COLUMN
Card |
-4

5
6-80 1-75

QUESTION

Card 2
|-4

6-80 76-150

Card 3

-4

5

6-55 150-200

56-75

76
77-18

79-80

| TEM

ldentification Number
Card Sequence Number

Pair Rating of
Occupations (Order
as on Schedule)

{D Number
Card Sequence Number

Pair Rating of
Occupations (Order
as on Schedule)

{D Number
Card Sequence Number

Pair Rating of
Occupations (Order
as on Schedule)

Preference Ranking

of Occupations
(Order as on
Schedule)

Sex

Age (in years)

BLANK

CODES

As

As

As

As

.

WO~ WN —

I.
2.

As
00

on Schedule
|

Almost ldentical

Very Similar

Mostly Similar

About as Similar as
Different

Mostly Different
Very Different

. Completely Different
. Blank/No Answer
. Any Ofher Answer

above

L

Above

above

above

Like Very Much

Indifferent

Dislike Strongly

Male
Female

on Schedule
Blank/No Answer
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MAIN STUDY QUESTIONNAIRE - UNIVERSITY OF MINNESOTA STUDENTS
WHITE FORM

% i UNIVERSITY OF MINNESOTA | student Life Studles

TWIN CITIES Otfice for Student Affairs
328 Waliter Library
Minneapoils, Minnesota 55458

INDIVIDUAL DIFFERENCES IN JOB PERCEPTION

- The aim of the first part of the questionnaira is to discover the degrec of similarity peopla Bee

. between different jobs. Each question gives the name of two jobs and you £ill in how similar you think

' they are, Even 1f you don't kaow much about the jobs your opinions will be valuable. The jobs you will
ba asked to compare are listed below,

Architect . Photographer

Certified Public Accountant Police Offfcer

Civil Engineer Primary Schocl Teacher
Commercial Artist Secretary

Computer Operator Social Workar
Electrical EZnginear Staff Nurse

Librarian Statistician
Pharmacist X Ray Technologist

Each job is what its title suggests to you. Please try and think of each jsb as & whole, not for
any particular individual, or zny special aspect of it, Rate each pair of jobs a8 to how similar you
think they are, Write alongside each pair the number you think {s appropriate, using the scale:

1, Almost ldentical

2, Very Similar

3., Mostly Similar

4, About as Similar as Di{fferent
5. Mcestly Different

6. Very Diffarent

7. Complately Different

The idea is to find out how similar you personally find the jobs, so there are no right or wrong
answers., The position (4) on the scale is not meant to be the sverage of your ratings, but try not to
see all the pairs as either (7) Completely Different, or (6) Very Differant, Sometimes you may feal as
though you've had the same pairs before, but don't try and remember how you checked similar pairs earlier
{n the test. The pairs have been arranged in random order to help you considcr cach pair from scratch a8
you come to it, but try not to gi.e instantaneous first {mpressions, becauka we want your true impress-
ions. There is no time limit but work vapidly, When you finish one section just go on to the next part,

1, Architect 8, Police Offfcer
Certified Public Accountant Architeet
2. X Ray Technologist 9, Civil Engineer
Commercial Artist Certified Public Accountant
3, Statistician 10, Computer Operatot
Computer Opsratog - o X Ray Tachnologisze
4, Staff Rurse . 11, Electrical Enginear
Electrical Enginesr Statistician
5. Social Worker 12, Librarian
Librarian Staff Nuree

13, Pharmacist

6, Secretar
y Social Workes

Pharmacist

14, Photographar

Teacher
7. Primary School Te Sacratary

Photographer




15,

16,

17.

i8,

19,

20.

21,

22,

23,

25.

26.

27.

28,

29.

30.

31.

32,

33.

34,

Police Officer
Primary School Teacher

Architect
Civil Engineer

Certified Public Accountant
Commercial Artist

X Ray Technologist

- Electrical Engineer

Statistician
Librarian

Staff Nurse
Pharmacist

Social Worker
Photographer

Secretary
Police Officer

Primary School Teacher
Architect

Commercial Artist
Civil Engineer

Computer Operator
Certified Public Accountant

Librarian
X Ray Technologist

Pharmacist
Statistician

Photoyrapher
Staff Nurse

Police Officer
Social Worker

Primary School Teacher
Secretary

Architect .
Commercial Artist

Civil Engineer
Computer Operator

Certified Public Accountant
Electrical Engineer

X Ray Technologist
Pharmacist

~N O N & W N e
°

. Almost Identicel

Very Similar

Mostly Similar

About as Similar as Different
Mostly Different

Very Different

Completely Different

35, Statistician
Photographer

36. Staff Nurse
Police Officer

37. Social Worker
Primary School Teachey

38, Secretary
Architect

39, Computer Operator
Commercial Artist

40, Electrical Engineer
Civil Engineer

41, Librarian
Certified Public Accountant

42, Photographer
X Ray Technolegist

43, Police Officer
Statistician

44, Primary School Teacher
Staff Nurse

45, Secretary
Social Worker

46, Architect
Computer Operator

47, Commercial Artist
Electrical Engineer

48, Civil Engineer
Librarian

49, Certified Public Accountant
Pharmacist

50, X Ray Technologist
Police Officer

51, Statistician
Primary School Teacher

52, Staff Nurea
Secretary

53, Social Worker
Architect

54, Electrical Engineér
Computer Operator




56,

57.

58.

59.

60.

61.

62.

63,

66,

67,

€8,

69.

70.

71,

72,

73,

74,

Librarian
Commercial Artist

Pharmacist
Civil Engineer

Photographer
Certified Public Accountant

Primary School Teacher
% Ray Technologist

Secretary
Statistician

Social Worker
Staff Nurse

Architect
Electrical Engineer

Computer Operator
Librarian

Commercial Ariist
Pharmacist

Civil Engineer
Photographer

Certified Public Accountant
pPolice Officer

X Ray Technologist
Secretary

Statistician
Social Worker

Staff Nurse
Architect

Librarian
Electrical Engineer

Pharmacist
Computer Operator

Photographer .
Commercial Artist

Police Officer
Civil Engineer

primary School ‘Teacher
Certified Public Accountant

Social Worker
X Ray Technologist

N N V. - A
.

Almost ldentical

Very Similae

Mostly Similer

About as Similar as Different
Mostly Different

Very Different

Completcly Different
75. Statf Nurse
Statistician

76, Architect
Librarian

77. Electrical Engineer
Pharmacist

78, Computsr Operator
Photographer

79, Commercial Artist
Police Officer

80, Civil Engineer
Primary Schecol Teacher

8l, Certified Public Accountant
Secretary

82, X Ray Technologist
Staff Nurse

83, Statistician
Architect

84. Pharmacist
Librarian -

85. Photographer
Electrical Engineer

86, Police Officer
Computer Operator

g7. Primary School Teacher
Commercial Artist

88, Secretary
Civil Engineer

89, Social Worker
Certified Public Accountant

90. Statistician
X Ray Technologist

g1, Architect
Pharmacist

92, Librarian
Photographer

93, Electrical Engineer -
Police Cfficer

g4, Computer Operator
Primary School Teacher

P TR, ... ¢



95.

96.

97.

98,

99.

100,

101,

105,

106,

107.

108,

109.

110.

111,

112.

Commercial Artist
Secretary

Civil Engineer
Social Worker

Certified Public Accountant
Staff Nurse

¥ Ray Technologist
Architect

Photographer
Pharmacist

Police Officer
Librarian

Primary School Teacher
Electrical Engineer

Secretary
Computer Operator

Social Worker
Commercial Artisc

Staff Nurse
Civil Engineer

Statistician
Certified Public Accountant

Architect
Photographer

Pharmacist
Police Officer

Librarian
Primary School Teacher

Electrical Engineer
Secretary

Computer Operator
Social Worker

Commercial Artist
Staff Nurse

Civil Engineer
Statistician

Almost ldentical

Very Similar

Mostly Similar

About as Similar as Different
Mostly Different

Very Different

Completely Different

113, Certified Public Accountant
X Ray Technologist

114, Photographer
Police Officer

115, Pharmacist
Primary School Teacher

116, Librarian
Secretary

117. Electrical Engineer
Social Worker

118, Computer Operator
Staff Nurse

119, Commercial Artist
Statisticlan

120, Civil Engineer
X Ray Technologist

121, Certified Public Accountant
Architect

122, Pharmacist
Primary School Teacher

123, Librarian
Computar Operator

124, lectrical Engineer
Statistician

125. X Ray Technologist
Photographer

126, Commercial Artist
Social Worker

127, Secretary
Civil Engineer

128, Police Officer
Computer Operator

129, Pharmacist
X Ray Technologist

130, Staff Nurse -
Librarian ’

PLEASE GO ON TO THE NEXT SECTICN




This gecond sectioun of the questionnaire asks about more specific attitudes and opinions about
jobs. The jobs considered are some of the ones that were used in the first part of the questionnaire,
but some extra ones are included as well, -

Intercsts and the Satisfactions of Jobs,

Here is a table of interests that people might want to satisfy at work and a list of jobs they might
do. Thinking of each interest in turn, try to decide which jobs people with that particular interest
would find most satisfying, It's easiest to work from column to column circling your responses,
Circle as many jobs for each interest as you consider appropriate,

1f, for example, vou think someone
with Artistic Intercests would find
being an Architect a satisfying job,
circle the A for Artistic and so on,
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Architect A ) C M M= M5 OP O Sc 8s
Certified Public Accountant A B C Ma Me MS OP C Sc SS
Civil Engineer A B C Ma Me MS OP O Sc¢ SS
Computer Operator A B C M2 Me MS OP C Sc SS
Computer Programmer A B C Ma Me MS OP O Sc SS
Draftsman A B C Ma Me MS OP O Sc SS
Electrical Engineer A B C Ma Me MS OP -0. Sc¢ SS
Librarian A B C Ma Me MS OP O Sc SS
Maintennance Engineer A R C Ma Me MS OP O Sc S§
Pharmacist A B C Ma Me MS OP 0 Sc SS
Photographer A B C M M MS OP O Sc SS
Police Officer A B C Ma Me MS OP O Sc SS
Primary School Teacher A B C M Me MS OP O Sc SS
Secretary A B C M2z Me MS OP .0 Sc SS
Social Worker A B C M2 Me MS O O Sc¢ SS
Staff Nurse A B C Ma Me MS OP O Sc¢ SS
Statistician A B C Ma Me MS OP 0 Sc SS
X Ray Technologist A B C M Me M5 OP O Sc¢ SS

Aspirations

1, What is the highest educational level you intend to achieve?

Two vear degree
Four year degree BA/BS
Master's degree MA/MS -

Professional degree MD/PhD

2, What job do you hope to be doing in 10 years time?




Prestige of Jobs.

the highest prestige,

answers in the spaces provided,
Aircraft Mechanic
Architect
Automobile Mechanic

Certified Public Accountant

Civil Engineer
Computer Operator

Draftsman

! High Prestige

From the list of jobs printed below, please pick out the three which in your own.personal
Write the name of each job in the spaces provided.

Now from the same list try to pick out the three jobs you think have the lowest prestige.

Electrical Engineer
Electronics Technician
Librarian

Maintennance Engineer
Phariacist
Photographer

Police Officer

Highest

opinion:haye

Write your

Primary School Teacher
Secretary

Social Worker

Staff Nurse
Statistician

Technical Writer

Television Repairman
Low Prestige

Lowest

Second highest

Second lowest

Third highest

Third lowest

The Challenge of Different Jobs.

It is more difficult to be successful in some jobs than others. We all recognise that there are some
jobs we could never work at successfully, however interesting they might seem to us. Similarly there
are some jobs which are easy to perform, but that offer little long term challenge and quickly become
dull and boring to work at day in and day out,

Think carefully about éach job in the
following list as to how challenging

you would find it if it was your regular
job., Rate each job on the 7 point scale
of how challenging it would be to you. .
Circle one number for each job,

Aircraft Mechanic
Architect
Certified Public Accountant

‘Civil Engineer

Computer Operator '

Computer Programmer
Draftsman

Electrical Engineer
Electronics Technician

Librarian

Pharmacist
Photographer

Police Officer

Primary School Teacher
Secretary

Social Worker

Staff Nurse
Statistician

Wb wwwwwwwwwwwwwwwww
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1
1
1
1
1
1
1
1
1
1
Maintennance Engineer 1
1
1
1
1
1
1
1
1
1

Television Repairman




Activitics,

This question aims to discover how you think people working in different occupations spend their tima,
Plecase complete each of the five unfinished sentences, One sentence has been completed as an example,

EXAMPLE I believe that a Computer Proprarmer spends most of the time _designing and writing computer

programs to solve complex mathematical and statistical problems,

1. I believe that an Architect spends most of the time

2, I believe that a Certified Public Accountant spends most of the time

3. I believe that an Electrical Engineer spends most ef the time

4, I believe that a Pharmacist spends most of the time

5. 1 believe that a Social Worker spends most of the time

BIOGRAPHICAL QUESTIONS

These questions are included so that this group of students can be compared to other groups of
Minnesota students and to equivalent groups in England. No individuvals will be identified from the
questionnaires and all responses are completely confidential,
1, Class: freshman (45 units or less ccmpleted) 2. Sex: ’ male
sophomore (46 to 90 units completed) . female .
junior (91 to 135 units completed)
senior (136 or more units completed)

graduate, adult special, professional 3. Age: years

4, Major:

5. In what college are you currently enrolled? (e.g., CLA, IT, GPAD, etc)
6. Grade Point Average: :'
7. Where were you brought up?v(where you spent the longest time in childhood).

Twin Cities _____ Minnesota (excluding the Twin Cities) ~__;_;Out of State

8. Occupation of Parents or Guardians (if retired or deceased please give previous occupation)

Mother/Female Guardian:

Father/Male Guardian:

9, Have you ever worked full time? (exclude part time or voluntary work) Yes ~ No

10,  1f yes, Description of job/jobs: i)

ii)

ii1)

11, If yes, Number of years worked:

THANK YOU FOR FILLING OUT THE QUESTIONNAIRE

|



MAIN STUDY QUESTIONNAIRE - UNIVERSITY OF MINNESOTA STUDENTS
YELLOW FORM \ '

UNIVERSITY OF MINNESOTA | student Life Studies

TWIN CITIES Office for Student Affairs

328 Walter Library
Minneapolis, Minnesota 55455

INDIVIDUAL DIFFERENCES IN JOB PERCEPTION

The aim of the first part of the questionnaire is to discover the dogree of similarity people see
between different jobs. Each question gives the name of two jobs and you fill in how similar you think
they are. Even if you don't know much about the jobs your opinions will be valuable. The jobs you will
be asked to compare are listed below,

Aircraft Mechanie Electrical Engineer

Architect Electronics Technician

Automobile Mechanic » Maintennance Engineer

Civil Engineer Mechanical Engineer

Computer Operator Statistician

Computer Programmer Structural Engineer

Customer Engineer Technical Writer ’
Draftsman : Television Repairman

Each job is what its title suggests to you, Please try and think of each job as a whole, not for
any particular individual, or any special aspect of it. Rate each pair of jobs as to how similar you
think they are, Write alongside each pair the number you think is appropriate, using the scale:

1. Almost Identical
. Very Similar
. Mostly Similar

. Mostly Different

2

3

4, About as Similar as Different

5

6. Very Different .
7

. Completely Different

The idea is to find out how similar you personally find the jobs, so there are no right or wrong
answers. The position (4) on the gcale is not meant to be the average of your ratings, but try not to
see all the pairs as either (7) Completely Different, or (6) Very Different, Sometimes you may feel as
though you've had the same pairs before, but don't try and remember how you checked similar pairs earlier
in the test. The pairs have been arranged in random order to help you ccnsider each pair from scratch as
vou come to it, but try not to give instantaneous first impressions, bacause we want your true impress-
ions., There is no time limit but work rapidly. When you finish one saction just go on to the next part..

Structural Engineer
Statistician

—

. Statistician 8.
Computer Programmer .

9, Customer Engineer

2, Computer Operator
Computer Programmer

Architect

10, Television Repairman

3 Draftsman’
Conputer Operator

Televisicn Repairmanm

11, Aircraft Mechanic

4, Mechanical Engineer
Draftsman

Aircraft Mechanic

12. Automcbile Mechanic

5, Civil Eagineer
Mechanical Engineer

Automobile Mechanic

13. Technical Writer

6. Electronics Technician
Civil Engineer

Technical Writer

14, Electrical Engineer

, Maintennance Engineer
7 e & Electronics Technician

Electrical Engineer



15.

16,

17.

18.

19,

20,

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31,

32.

33.

34,

1.
2.
3.
4,
5.
6.
7.

Structural Engineer
Maintennance Engineer

Statistician
Customer Engineer

Computer Programmer
Architect

Computer Operator
Aircraft Mechanie

Draftsman
Automobile Mechanic

Mechanical Engineer
Technical Writer

Civil Engineer
Electrical Engineer

Electronics Technician
Structura! Engineer

Maintennance Engineer
Statisticlan

Architect
Customer Engineer

Television Repairman
Computer Programmer

Automoblle Mechanic
Computer Operator

Technical Writer
Draftsman

Electrical Engineer
Mechanical Engineer

Structural Engineer
Civil Engineer

Maintennance Engineer
Electronics Technician

Statistician
Architect

customer Engineer
Television Repairman

Computer Programmer
Aircraft Mechanic

Computer Operator
Technical Writer

Almost Identical
Very Similar
Mostly Similar

About as Similar as Different

Mostly Different

Very Different

Completely Different
35;
36.
37.
38,
39.
40,
41,

42,

43,

45,
L6,
47.
48,
49,
50.
51,
52.

53.

Draftsman
Electrical Engineer

Mechanical Engineer
Structural Engineer

Civil Engineer
Maintennance Engineer

Electronics Technician
Statistician

Television Repairman
Architect

Aircraft Mechanic
Customer Engineer

Autcmobile Mechanic
Computer Programmer

Electrical Engineer
Computer Operator

Structural Engineer
Draftsman

Maintennance Engineer
Mechanical Engineer

Electronics Technician
Civil Engineer

Statistician
Television Repairman

Architect
Aircraft Mechanic

Customer Engineer
Automobile Mechanic

Computer Programmer
Technical Writer

Computer Operator
Structural Engineer .

Draftsman
Maintennance Engineer

Mechanical Engineer
Electronics Techniciaa

Civil Engineer
Statistician

Aircraft Mechanic
Television Repairman



55.

56.

57.

58.

59,

60.

61.

62.

65.

66,

67.

68.

69,

70.

71,

72,

73,

74,

Automobile Mechanic
Architect

Technical Writer
Customer Engineer

Electrical Engineef
Computer Programmer

Maintennance Engineer
Computer Operator

Electronics Technician
Draftsman

ivil Engineer
Mechanical Engineer

Statistician
Aircraft Mechanic

Television Repairman
Automobile Mechanie

Architect
Technical Writer

Customer Engineer
Electrical Engineer

Computer Programmer
Structural Engineer

Computer Operator
Electronics Technician

Drafteman
Civil Engineer

Mechanical Engineer
Statistician

Automobile Mechanic
Aircraft Mechanic

Technical Writer
Television Repairman

Electrical Engineer
Architect

Structural Engineer
Customer Engineer

Maintennance Engineer
Computer Programmer

Civil Engineer
Computer Operator

PP TR U R
o e .

~ O
°

Almost Identical o
Very Similar

Mostly Similar

About as Similar as Different
Mostly Different

Very Different

Completely Different

75. Mechanical Enginesr
Draftsman

76. Statistician
Automobile Mechanic

77. Aircraft Mechasic
Technical Writer

78. Television Pepairman
Electrical Engineer

79. Architect
Structural Engineer

80, Custcmer Engineer
Maintennance Engilneer

81, Computer Programmer
Electronics Technician

82. Computer Operator
Mechanical Engineer

83. Draftsman
Statistician

84, Techanical Writer
Automobile Mechanic

g5. Electrical Engineer
Aircraft Mechanie

86, Structural Engineer
Television Repairman

87, Maintennance Engineer
Architect

88, Electronics Technician
Customer Engineer

89, Civil Engineer
Computer Programmer

90. Draftsman .
Computer Operator

91, Statistician
Technical Writer

92. Automobile Mechanic
Electrical Engineer

93, Aircraft Mechanic
Structural Engineer

94, Televigion Repalrman
Maintennance Engineer



97.

88,

99,

100.

101.

102.

103.

105.

106,

107.

108.

109.

110.

111.

112,

Architect
Electronics Techniciae

Customer Engineer
Civil Engineer

Computer Programmer
Mechanical Engineer

Computer Cperator
Statistician

Electrical Engineer
Technical Writer

Structural Engineer
Automobile Mechanie

Maintennance Engineer
Aircraft Mechanic

Electronics Technicianm
Television Repairman

Civil Engineer
Architect

Mechanical Engineer
Customer Engineer

Draftsman
Computer Programmer

Statistician
Electrical Engineer

Technical Writer
Structural Engineer

Automobile Mechanic
Maintennance Engineer

Afrcraft Mechanic
Electronics Technician

Television Repairman
Civil Engineer

Architect
Mechanical Engineer

Customer Engineer
Draftsman

1. Almost Identical - «
2. Very Similar |
3. Mostly Similar

4, About as Similar as Different

5, Mostly Different

6. Very Different

7. Completely Different

113, Computer Programmer
Computer Operator

114, Electrical Engineéf
- Structural Engineer

115, Technical Writer
Maintennance Engineerx -

116, Automobile Mechanie
Electronics Techniciaam

117, Aircraft Mechanic
Civil Engineer

118, Television Repairmsn
Mechanical Eagineer

119, Architect
Draftsman

120, Customer Engineer
Computer Operator

121, Computer Programmer
Statistician

122. Technical Writer
Maintennance Engineer

123, Automobile Mechanic
Television Repairman

124, Aircraft Mechanic
Draftsman

125, Computer Operator
Electrical Engineer

126, Architect
Civil Engineer

127. Electronics Technician
Customer Engineer

128, Structural Engineer
Television Repairman

129, Technical Writer
Computer Operator

130, Mechanical Engineer
Automcbile Mechanic

PLEASE GO ON Tb THE NEXT SECTION



This second scction of the questionnaire asks about more specific attitudes and opinions about
jobs, The jobs considered are some of the ones that were used in the first part of the questionnaire,
but some extra ones arce included as well,

Interests and the Satisfactions of Jobs,

Here is a table of interests that pcople might want to satisfy at work and a list of jobs they might
do. Thinking of each interest in turn, try to decide which jobs people with that particular interest
would find most satisfyinp. It's casiest to work from column to column circling your responses,
Circle as many jobs for cach interest as you consider appropriate.

1f, for example, you think someone
with Artistic Interests would find Py
<

being an Architect a satisfying job, & o
circle the A for Artistic and so on. & 57 o
) & w &
&£ & g &
< & ~ A <o Sy
4 R L A ) Y
S A ¥ &
9] o -~ [ 9 R, & [
~ 3 % o w ~ % o
S ESESF e S E S
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Architect A B C Ma Me MS OP O Sc SS

Certified Public Accountant A B C Ma Me HMS OP O Sc SS
. Civil Engineer A B C M2 Me MS OP 0 Sc SS
Computer Operator A B C Ma Me MS OP 0 Sc SS

Computer Programmer A B C Ma Me MS OP O Sc SS
Draftsman A B C Ma Me MS OP 0 Sc 88

Electrical Engineer A B C Ma Me MS OP O Sc 8§
Librarian A B C Me MS OP (@ Sc 8§

Maintennance Engineer A B C Ma Me M OP 0 Sc SS
Pharmacist A B C Ma Me MS OP 0 Sc SS

Photographer A B C Ma Me MS OP 0 Sc SS

Police Officer A B C MHMa Me MS OP ¢} Sc SS

Primary School Teacher A B C Mz Me M5 OF 0 Sc S8
Secretary A B C Ma Me M35 OF .0 Sc S8

Social Worker A B C Ma Me MS OP o] Sc SS

Staff Nurse A B c Me MS OP O Sc SS

Statistician A B C Ma Me MS OP (4] Sc SS

X Ray Technologist A B C Ma Me MS OP 0 S8Sc SS

Aspirations

1. What is the highest educational level you intend to achieve?
Two year degree
Four year degree BA/BS
Master's degree MA/MS
Professional degree MD/PhD

2, What job do you hope to be doing in 10 years time?




Prestipe of Jobs,

From the 1ist of jobs printed below, pleasec pick out the three which in your: iown personal opinion hav
the highest prestige, Write the name of each job in the spaces provided

Now from the same list try to pick out the three jobs you think have the IOULSC prestige, Write yout
answers 1in the spaces provided,

Aircraft Mechanic . Electrical Engineer Primary School Teacher

Architect Electronjics Technician Secretary

Automobile Mechanic Librarian Social Worker

Certified Public Accountant Maintennance Enginear Staff Nurse

Civil Engineer Pharmacist Statistician

Computer Operator Photographer Technical Writer

Draftsman Police Officer Televisicn Repairman

High Prestige . Low Prestige

Highest Lowest
Second highest Second lowes
Third highest Third lowest

The Challenge of Different Jobs,

It is more difficult to be successful in scme jobs than others, We all recognise that there are some
jobs we could never work at successfully, however interesting they might seem to us. Similarly there
are some jobs which are easy tc perferm, but that offer little long term challange and quickly become
dull and boring to work at day in and day out,

Think carefully about each job in the
following list as to how challenging o
you would fird it if it was your regular ) é;
job, Rate each job on the 7 point scale K
of how challenging it would be to you. g
Circle one number for each job, 5

n

&8¢,

2

le

l
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%

l)g
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N

Aircraft Mechanic

N

Architect

-

Certified Public Accountant

'Civil Engineer
Computer Operator

Computer Programmer

Draftsman

Electrical Engineer

Electronics Technician

Librarian

Majntennance Engineer

Pharmacist

Photographer

Police Officer

Primary School Teacher

Secretary

Social Worker

Staff Nurse

Statistician
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Television Repairman



Activities,

This question aims to discover how you think people working in-different occupations spend their time,
Please complete each of the five unfinished sentences. One sentence has been completed as an example,

EXAMPLE I believe that a Computcr Proprammer spends most of the time _designing and writing computer

programs to solve complex mathematical and statistical problems.

1. I believe that an Architect spends most of the time

2. I believe that a Certified Public Accountant spends most of the time

3. I believe that an Electrical Engineer spends most of the time .- -

4, I believe that a Pharmacist spends most of the time

S5e I believe that a Social Worker spends most of the time

BIOGRAPHICAL QUESTIONS

These questions are included so that this group of students can be compared to other groups of
Minnesota students and to equivalent groups in England, No individuals will be identified from the
questionnaires and all responses are completely confidential, -
1. Class: freshman (45 units or less completed) 2. Sex: © male
sophohore (46 to 90 units completed) . female
junior (91 to 135 units comploted)
senior (136 or more units completed) ; e

graduate, adult special, professional 3. Age: years

4, Major:

5. In what college are you currently enrolled? (e.g., CLA, IT, GRAD, etc)

6, Grade Point Average:

7. Where were you brought up? (where you spent the longest time in childhood)
Twin Cities Minnesota (excluding the Twin Cities) Out of State
8. Occupation of Parents or Guardians (1f retired or deceased pleasc give previous occupation)

Mother/Female Guardian:

Father/Male Guardian:

9, Have you ever worked full time? (exclude part time or voluntary work) Yes No

10. 1f yes, Description of job/jobs: i)

ii)

i11)

11, 1f yes, Number of years worked:

THANK YOU FOR FILLING OUT THE QUESTIONNAIRE



MAIN STUDY QUESTIONNAIRE -~ i'~llGH SCHOOL STUDENTS : :
DESCRIPTIVE AND BIOGRAPHICAL QUESTIONS '

This second section of the questionnaire asks about more specific attitudes and opinions -about
jobs, The jobs considered are some of the ones that were used in the first part of the questionnaire,
but some extra ones are included as well,

Interests and the Satisfactions g£ Jobs,

at work and a list of jobs they might

Here is a table of interests that people might want to satisfy
icular interae

do. Thinking of each interest in turn, try to decide which jobs people with that part
would find most satis{ying., It's easiest to work from column to column circling your responsges,

Circle as many jobs for each interest as you consider appropriate,

If,for example, you think someone
with Artistic Interests would find é$

being an Architect a satisfying job, & o &
circle the A for Artistic and 8o on. o g <7 b4
s & Pl b
F & F o~ & % v &
N ) % ~ L
o ) & o ]/ Y B
Sy [ -1 5, bl ~ Ll >y ~
< ) o S @ @ o <
o S @ 3 2 2 o < 04
>~ — & < <~ \od v o Ul hpd
~ 2 @ < 3 ) é{ &~ hod g
& F & ¥ ¥ ¥ 3 g o o
Architect A B C Ma Me MS 0OP O Sc SS
Certified Public Accountant A B C Ma Me MS OP O Sc SS
Civil Engineer A B C Ma Me MS OP O Sc S§
Computer Operator A B C Ma Me MS OGP O Sc S§
Computer Programmer A 3 C Ma Me MS (P O Sc SS
Draftsman A B C Ma Me MS CF O Sc SS
Electrical Engineer A B C Ma Me MS (P O Sc SS
- Librarian A 8 C Ma Me MS CP O Sc  SS
' Pharmacist A B C Ma Me MS CGP O Sc SS
Photographer A B C Ma Me MS CP O Sc 8§
Police Officer A B C Ma Mo MS CP O Sc SS
Primary School Teacher A B C Ma Me MS OP O Sc SS
Secretary A B C Ma Me M5 OP 0 Sc SS
Social Worker A B C Ma Me MS OP O Sc SS
Staff Nurse A B C Ma Me MS OP O Sc S8
Statistician A B C Ma Me MS OP O Sc SS
X Ray Technologist A B C Ma Me M5 O? O Sc SS

Aspirations
1. What is the highest educational level you intend to achieve?

High School Graduation
Vocational Technical Certificate
Two year degree AA

Four year degree BA/BS

Magter's degree MA/MS

Professional degree MD/PhD

2, What job do you hope to be doing in 10 years time?




Prestige of Jobs.

From the list of jobs printed below, please pick out the three which in your own personal opinion hava
the highest prestige. Write the name of each job in the spaces provided.

Now from the same list try to pick out the three jobs you think heve the lowest prestige. Write your
answers in the spaces provided.

Aircraft Mechanic Electrical Engineer Primary School Teacher

Architect Electronics Technician Secretary

Automobile Mechanic Librarian - Social Worker

Certified Public Accountant Maintennance Engineer Staff Nurse

Civil Engineer Pharmacist © " Statistician

Computer Oparator Photographer Technical Writer

Draftsman Police Officer Television Repairman

High Prestige low Prestige

Highest : Lowest
Second highest Second loweztv
Third highest Third lowest

The Challenge of Different Jobs,

It is more difficult to be auccessful in some jobs than others, We all recognige that there are some
jobs we could never work at successfully, however interesting they might seem to us. Similarly there
are some jobs which are easy to perform, but that offer little loag term cheilenge and quickly becoms

dull and boring to work at day in and day out,

Think carefully about each job in the -
following list as to how challenging &
you would find it if it was your regular é:
job. Rate each job on the 7 point scale K]
of how challenging it would be to you. ’ o
Circle one number for each job, ' S

(o]
Cball
C‘[)e
e
g Lo,
o

Aircraft Mechanic
Architect

Certified Public Accountant
Civil Engineer
Computer Operator
Computer Programmer
Draftsman

Electrical Engineer
Electronics Technician
Librarian

Maintennance Engineer
Pharmacist
Photographer

Police Officer

Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statistician

B
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Television Repairman



Activities,

This question aims to discover how you think people working in different occupations spend their tims
Please complete each of the five unfinished sentences, One sentence has bean completed as an example

EXAMPLE 1 believe that a Computer Programmer spends most of the time designing and writing compute

programs to solve complex mathematical and statistical problems.

1. 1 believe that an Architect spends most of the time

2, 1 believe that a Certified Public Accountant spends most of the time

3. 1 believe that an Electrical Engineer spends moat of the time

4, ] believe that a Pharmacist spends most of the time

5, 1 believe that a Social Worker spends most of the time _

BIOGRAPHICAL QUESTIONS

These questions are included so that this group of students can be compared to other groups of
Minnesota students and to equivalent groups of students in England, No individuals wiil be identifi
from the questionnaires and all responses ave completely confidential,

1. Grade: _ 2. Sex: male

st -

female

3, Age last birthday: years

4, Where were you brought up? (where you spent the longest time in childhcod)

Twin Cities : Minnesota (excluding the Twin Cities) Qut of State

5 Occupation of Parents or Guardiang (1f retired please give previous occupation)

Mother/Female Guardian:

Father/Male Guardian:

THANK YOU FOR FILLING OUT THE QUESTIONNAIRE




MAIN STUDY QUESTIONNAIRE - UK VERSION

THE UNIVERSITY
OF ASTON |
IN BRMINGHAM

Gosta Graen, Birmingham B4 7ET/Tel: 021.359 3811 Ex

Applied Psychology Department

INDIVIDUAL DIFFERENCES IN JOB PERCEPTION

The aim of the first part of the questionnaire is to discover the degree of similarity people
see between different jobs. Each question gives the name of two jobs and you will fill in how
similar you think they are. Even if you don't know much about the jobs your opinions will be
valuable. The jobs you will be asked to compare are listed below.

Architect Photographer

Chartered Accountant Police Officer

Civil Engineer Primary School Teacher
Commercial Artist Radiographer

Computer Operator Secretary

Electrical Engineer Social Worker
Librarian ' Staff Nurse

Pharmacist Statistician

Each job is what its title suggests to you. Please try and think of each job as a whole,
not for any particular individual, or any special aspect of it. Rate each pair of jobs as to
how similar you think they are. write alongside each pair the number you think is appropriate,
using the scale:

1. Almosf Identical
2. Very Similar
3. Mostly Similar
" 4, About ac Similar as Different
5. Mostly Different
6. Very Different
7. Completely Different

The idea is to find out how similar yocu personally find the jobs, so there are no right or
wrong answers. The position (4) on the scale is not meant to be the average of your ratings, but
try not to see all the pairs as either (7) Completely Different, or (6) Very Different. Scmetimes
you may feel as though you've had the same pairs before, but don't try and remember how you checked
similar pairs earlier in the test. The pairs have been arranged in random order to help you
consider each pair from scratch as you come to it, but try not to give instantaneous first
impressions, vecause we want your true impressions. There is nc time limit but work rapidly.

When you finish one section just go on to the next part.

1. Architect 8. Police Officer
Chartered Accountant ~ Architect

2. Radiologist 9. Civil Engineer
Commercial Artist Chartered Accountant

3. Statistician 10. Computer Operator
Computer Operator Radiologist

4, Staff Nurse . 11. Electrical Engineer
Electrical Engineer Statistician

5. Social Worker 12. Librarian
Librarian Staff Nurse

6. Secretary 13. Pharmacist
Pharmacist Social Worker

7. Primary School Teacher 14. Photographer

Photographer Secretary

!
g
i
i




15

16

17

18

20

21

22

23

24

26

27

30

3l

32

33

Police Officer
Primary School Teacher

Architect
Civil Engineer

Chartered Accountant
Commercial Artist

Radiologist
Electrical Engineer

Statistician
Librarian

Staff Nurse
Pharmacist

Social Worker
Photographer

Secretary
Police Officer

Primary School Teacher
Architect

Commercial Artist
Civil Engineer

Computer Operator
Chartered Accountant

Librarian
Radiologist

Pharmacist
Statistician

Photographer
Staff Nurse

Police Officer
Social Worker

Primary School Teacher
Secretary

Architect
Conmercial Artist

Civil Engineer
Computer Operator

Chartered Accountant
Electrical Engineer

Radiologist
Pharmacist

1.
2.
3.
4,
5.
6.
7.

Almost Identical
Very Similar
Mostly Similar

About as Similar as Different

Mostly Different
Very Different

Completely Different

35.

36.

37.

38.

39.

40.

L1.

g2,

43.

uy,

45.

y6.

47.

48.

49.

50.

©51.-

52.

53.

54.

Statistician
Photographer

Staff Nurse
Police Officer

Social Worker
Primary School Teacher

Secretary
Architect

Computer Operator
Commercial Artist

Electrical Engineer
Civil Engineer

Librarian
Chartered Accountant

Photographer
Radiologist

Police Officer
tatistician

Primary School Teacher
Staff Nurse

Secretary
Social Worker

Architect
Computer Operator

Commercial Artist
Electrical Engineer

Civil Engineer
Librarian

Chartered Accountant
Pharmacist

Radiologist
Pclice Officer

Statistician
Primary School Teacher

Staff Nurse
Secretary -

Social Worker
Architect

Electrical Engineer
Computer Operator



55.

56.

57.

58.

60.

61.

62.

63.

6.

65.

66.

67.

68.

69.

70.

71.

72.

Th.

Lihrarian
Commercial Artist

Pharmacist
Civil Engineer

Photographer
Chartered Accountant

Primary School Teacher
Radiologist

Secretary
Statistician

Social Worker
Staff Nurse

Architect
Electrical Engineer

Computer Operator
Librarian

Commercial Artist
Pharmacist

civil Engineer
Photograpner

Chartered Accountant
Police Officer

Radiologist
Secretary

Statistician
Social Worker

Staff Nurse
Architect

Librarian
Electrical Engineer

Pharmacist
Computer Operator

Photographer
Commercial Artist

Police Officer
Civil Engineer

Primary School Teacher
Chartered Accountant

Social Worker
Radiologist

1.

3.

4.

S.

7.

Almost Identical
Very Similar

Mostly Similar

About as Similar as Different

Mostly Different

Very Different

Completely Different

75.

76.

77.

78,

79.

80.

8l.

82.

83.

84,

85.

86.

87.

a88.

89.

80.

8l.

g92.

93.

oy,

Staff Nurse
tatistician

Architect
Librarian

Electrical Engineer
Pharmacist

Computer Operator
Photographer

Commercial Artist
Police Officer

Civil Engineer
Primary School Teacher

Chartered Accountant
Secretary

Radiologist
Staff Nurse

Statistician
Architect

Pharmacist
Librarian

Photographer
Electrical Engineer

Police Officer
Computer Operator

Primary School Teacher
Commercial Artist

Secretary
Civil Engineer

Social Worker
Chartered Accountant

Statistician
Radiologist

Architect
Pharmacist

Librarian
Photographer

Electrical Engineer
Police Officer

Computer Operator
Primary School Teacher



gs.

96.

87.

g8.

99,

100.

101.

102,

103.

104.

165.

106.

107.

108.

108.

110.

111.

112.

Commercial Artist
Secretary

Civil Engineer
Social Worker

Chartered Accountant
Staff Nurse

Radiologist
Architect

Photographer
Pharmacist

Police Officer
Librarian

Primary School Teacher
Electrical Engineer

Secretary
Computer Operator

Social Worker
Commercial Artist

Staff Nurse
Civil Engineer

Statistician
Chartered Accountant

Architect
Photographer

Pharmacist
Police Officer

Librarian
Primary School Teacher

Electrical Engineer
Secretary

Computer Operator
Social Worker

Commercial Artist
Staff Nurse

Civil Engineer
Statistician

1.

3.
4.
5.
6.
7.

Almost Identical
Very Similar

Mostly Similar

About as Similar as Different

Mostly Different

Very Different

Completely Different
113.
114.
11S.
116.
117.
118,
118.
120.
121.
122.
123.
124,

125.

126.

128.

128.

130.

Chartered Accountant
Radiologist

Photographer
Police Officer

Pharmacist
Primary School Teacher

Librarian
Secretary

Electrical Engineer
Social Worker

Computer Operator
Staff Nurse

Commercial Artist
Statistician

Civil Engineer
Radiclogist’

Chartered Accountant
Architect

Pharmacist .
Primary School Teacher

Librarian )
Computer Operator

Electrical Engineer
Statistician

Radiologist
Photographer

Commercial Artist
Social Worker

Secretary
Civil Engineer

Police Officer
Computer Operator

Pharmacist
Radiologist

Staff Nurse
Librarian

PLEASE GO CN TO THE NEXT SECTION



This second section of the questionnaire asks about more specific attitudes and opinions
about jobs. The jobs considered are some of the ones that were used in the first part of the
questionnaire, but some extra ones are included as well.

Interests and the Satisfactions of Jobs

Here is a table of interests that people might want to satisfy at work and a list of

jobs they might do. Thinking of each interest in turn, try to decide which jobs people
with that particular interest would find most satisfying. It's easier to work from column
to column circling your responses. Circle as many jobs for each interest as you consider
appropriate.

If for example, you think
someone with Artistic - R e ae

Interests would find being Iad
an Architect a satisfying > 4?
job, circle the A for & pos @
Artistic and so on. & i~ g & @
r & e o
fg (s} L [9) S
T8 57 EE S
R . & Y o
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Fy & 55 35 & £ 78
S AN - A
Architect A B C Ma Me MS OP O Sc SS ’
Chartered Accountant A B ¢C Ma Me MS OP G Sc SS
Civil Engineer A B C Ma Me MS OP O Sc SS
Comnercial Artist A B C Ma Me MS OP O Sc SS
Computer Operator A B C Ma Me MS OP O Sc SS
Computer Programmer A B C Ma Me MS OP O Sc SS
Draftsman A B C Ma Me MS 0P O Sc SS
Electrical Engineer A B C Ma Me MS OP O Sc SS
Librarian A B C Ma Me MS OP O Sc SS
Pharmacist A B C Ma Me MS OP O Sc SS
Photographer A B C Ma Me MS OP O Sc SS
Police Officer A B C Ma Me MS OP O Sc SS
Primary School Teacher A B C Ma Me MS OP O Sc SS
Radiographer A B C Ma Me MS OP O Sc SS
Secretary A B c Ma Me MS OP O Sc SS
Social Worker A B C Ma Me MS OP O Sc SS
Staff Nurse A B C Ma Me MS OP O Sc SS
Statistician A B C Ma Me MS OP O Sc SS

Prestige of Jobs

From the list of jobs printed below, please pick out the three which in your own personal
opinion have the highest prestige. write the name of each job in the spaces provided.

Now from the same list try to pick out the three jobs you think have the lowest prestige.
Write your answers in the spaces provided.

Aircraft Mechanic Electrical Engineer Primary School Teacher

Architect Electronics Technician Radiographer
Chartered Accountant Garage Mechanic Secretary
Civil Engineer Librarian Social Worker
Commercial Artist Pharmacist Staff Nurse
Computer Operator Photographer Statistician
Draftsman Police Officer Television Repairman
High Prestige ~ Low Prestige
Highest Lowest
Second highest Second lowest

Third highest . Third lowest




et

The Challenge of Different Jobs’

It is more difficult to be successful in some jobs than others. We all recognise that
there are some jobs we could never work at successfully, however -interesting they might
seem to us. Similarly there are some jobs which are easy to perform, but that offer
little long term challenge and quickly become dull and borirg to work at day in and day
out.

Think carefully about each

job in the following list S
as to how challenging you ép & 3
would find it if it was your 6}' qu o~ 0
regular job. Rate each job f & .,500 ,\97;' 5% ,',;’
on the 7 point scale of how ) o & g F
challenging it would be to s & £ & ¥ I~
you. Circle one number for $ ;;\7 _’:'E' ‘:5;7 G °° g
each job. ~ £ 0 g AN L F

SoL w

£ 2

Aircraft Mechanic
Architect
Chartered Accountant
Civil Engineer
Commercial Artist
Computer Operator
Draftsman
Electrical Engineer
Electronics Technician
Garage Mechanic
Librarian
Pharmacist
Photographer
Police Officer
Primary School Teacher
Radiographer
Secretary
Social Worker
Staff Nurse

Statistician
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Television Repairman

Activities

This question aims to discover how you think people working in different occupations spend
their time. Please complete each of the five unfinished sentences. One sentence has been

completed as an example.

EXAMPLE I believe that a Computer Programmer spends most of the time designing and

writing computer programs to solve complex mathematical and statistical

precblems.

1. I beljeve that an Architect spends most of the time

2. I believe that a Chartered Accountant spends most of the time

3. I believe that an Electrical Engineer spends most of the time

4. I believe that a Pharmacist spends most of the time

S. I believe that a Social Worker spends most of the time




~ Biopranhical Questions

 These questions are included so that this group of students can be
\iompared to other equivalent groups. No individual will be identified
from the questionnaires and all responses are completely confidential.

3.

Sex male 2. Age : years

female

Ages of brothers
and sisters Put 'at school', ‘at college/university'
or say what job.

years

years

s —————
A
————

years

years

|

years

years

Occupation of Parents or Cuardians (if retired, please give previous job)

Mother/Female Guardian :

Father/Male Guardian :

Subjects best at :

Subjects weak at :

The job you would really like :

The job you think you will get :

If you had a magic wand and could have any job you wanted in the world,
what would it be?

10. What is the highest educational level you hope to achieve?

(tick one)
C.S.Ce

GCE (0 Level)

GCE (A Level)

Secretarial or other specialised training such as apprenticeship
or nursing qualification

HNC, ONC, HND, OND certificates
Degree BA/BSc/BEd etc (at polytechnic or university)

Higher than a degree MA/MSc/PhD, pProfessional Qualification
for law, Medicine, Engineering etce.



MAIN STUDY QUESTIONNAIRE - SHARMONS CROSS
BIOGRAPHICAL QUESTIONS

Rge: years

Ages of brothers and sisters. For each ons put 'at schoollt,
'at college/university', or say what job they do.
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tesee YBATS sssececssccrassosscsasosssnssasosassasasosss veses

Occupation cof Parents or Guardians (if retired, please give previous job)

Mother/Female Guardian & c.ocveereecenocanonoananns Ceeiseniaes
Father/Male Guardian 8 ...ceeeens RN Ceeeseses eereeeaes
4. School subjects best at & coeeiereiiiiiiirceccrnenccens ‘e
School subjects weak at ¢ ceceereecncnnceescecncne cesens cosos
5. The job you would really 1ike 2 cesceccrevecncncccccces cessncs

The job you think you will get & ceceececcnccrocccccocccccnns

If you had a magic wanrd and could have any job you wanted in the
world, what would it be?

lulluuvu'u.oo».o.l.oouo..ooouo:oaoho»oooooovno.o.c

7. What is the highest educaticnal level you hope to achieve? (tick one)
@ ® 6 90 CSE
e.es. 0 Level GCE

ee..s A Level GCE

Secretarial or other specialised training such as apprenticeship
or nursing qualification

HNC, ONC, HND, OND certificates

..... Degree BA/BSc/BEd etc (at polytechnic or university)

..... Higher than a desgree, MA/MSc/PhD, professional qualification for
law, medicine, engineering etc.




APPENDIX F

Letter of Introduction




UNIVERSITY OF MINNESOTA | student Life Studies

TWIN CITIES Oftice for Student Affairs
328 Walter Library
Minneapolis, Minnescta 55455

Dear Student,

How do people distinguish different jobs? Psychologists, sociologists and
economists all have ideas about how jobs relate one to another. But in what ways
do most people think about jobs?

I am a graduate student from England visiting the University of Minnesota
and for my Ph.D. dissertation I am conducting a study to look at differences in
the way students see jobs, I hope this will say something about the picture
students have of different jobs and how that influences the way they look at the
world of work. Next Fall, when I return to England, I will be repeating the stud
with equivalent groups of British students to find out if there are cross-culturs
differences in students' perceptions of jobs,

The questionnaire I am using in the study consists of three sections. The
first, which is the longest, asks you to rate the degree of similarity you see
among a selection of different jobs. The second section asks about more specific
attitudes towards the jobs and the third section asks for some background informs-
ation about you.

Your completed questionnaire will be held in the strictest confidence, As
21l the questionnaires are anonymous, it will be impossible for any individual t
be identified from the data. The number is used only to keep track of returned

questionnaires.

Filling out the questionnaire should take about 40 minutes. Please read the
instuctions to each section carefully and respond to all the questions, even if
they do not seem directly applicable to you. Should you have any questions, oY
want any more information about the research, please call me at 373-4057,

Thank you for cooperating in the study and for helping me collect the
research data for my dissertation,

Sincerely,

Chan{sn JN‘MW\

Charles Jackson
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Main Study Cocebooks
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MAIN STUDY CODEBOOK.

COLUMN QUESTION | TEM CODES

Card |

-4 ldentification Number As on Schedule

5 Card Sequence Number !

6-80 =75 Pair Rating of Aimost ldentical

Very Similar

Mostly Similar

. About as Similar as
Different

Occupations (Order
as on Schedule)

HWN —

5. Mostly Different
6. Very Different
7. Completely Different
0. Blank/No Answer
9. Any Other Answer
Card 2
-4 Identification Number As above
5 Card Sequence Number 2
6-60 76-130 Pair Rating of As above
Occupations (Order
as on Schedule)
61-70 Architect - Interest 0. Not Relevent
Rating (Order as on . Relevent Interest
Schedule)
71-80 Certified Public As above
Accountant (US
Sub jects)
Cartered Accountant
(UK Subjects)
Card 3
|-4 |dentification Number As above
5 Card Sequence Number 3
6~-15 Civil Engineer As above
16=25 Computer Operator As above
(US Subjects)
Commercial Artist
(UK Subjects)
26~-35 Computer Programmer As above
(US Subjects)
Computer Operator
(UK Sub jects)
36-45 Draftsman (US As above
Sub jects)
Computer Programmer
(UK Subjects) ‘
46-55 Electrical Engineer As above
(US Subjects)
Draftsman (UK
Sub jects)
56-65 Librarian (US As above
Subjects)

Electrical Engineer
(UK Sub jects)




Card * continued

*
66-75 Maintennance Engineer As above
(US Subjects)
Librarian (UK
Subjecte)
76-80 BLANK
Card 4
-4 ldentification Number As above
5 Card Sequence Number 4
6-15 Pharmacist As above
16-25 Photographer As above
26-~35 Police Officer As above
36-45 Primary School As above
Teacher
46-55 Secretary (US As above
Sub jects)
Radiographer (UK
Subjects)
56-65 Social Worker As above
(US Subjects)
Secretary (UK
Sub jects)
66-75 Staff Nurse (US As above
Sub jects)
Social Worker
(UK Subjects)
76-80 BLANK
Card 5 US Subjects
|-4 | dentification Number As above
5 Card Sequence Number 5
6-15 Statistician As above
16-25 X Ray technologist As above
26 BLANK
27 Educational |. High School Graduation
Aspirations 2. Vocational Technical
Certificate
3. Two Year Degree (AA)
4. Four Year Degree (BA/BS)
5. Master's Degree (MA/MS)
6. Professional Degree (MD/PhD
0. Blank/No Answer
9. Any Other Answer
28 BLANK
Codes for next 6 items
29-30 Highest Prestige Job 0Ol. Aircraft Mechanic
02. Architfect
31-32 Second Highest 03. Automobile Mechanic
Prestige Job 04. Certified Public
Accountant
33-34 Third Highest 05. Civil Engineer
. Prestige Job 06. Computer Operator

07. Draftsman
35-36 BLANK 08. Eiectrical Engineer




Card 5 continued
37-38

39-40
41-42

43-44

45-64

65-66

67

68

69-70
71-72

Lowest Prestige Job

Second LowesT
Prestige Job
Third Lowest
Prestige Job
BLANK

Challenge Rating
of Jobs (Orcder as
on Schedule)

High School Grade
(High School Students

quly?

University Class

Sex

Age in Years

College (University
Students only)

0g.
10.
I
2.
3.
4.
5.
16.
7.
18.
19.
20.
21.
00.
99.

O W~V BWN -~

Electronics Technician
Librarian

Maintennance Engineer
Pharmacist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

S5taff Nurse
Statistician

Technical Writer
Television Repairman
Blank/No Answer

Any Other Answer

Much Too Chalienging

. Too Challenging

Very Challenging
Challenging

Fairly Challenging

Not Too Challenging
Not At All Challenging

. Any Other Answer
. Two or More Ratings

Blank/No Answer

As on Schedule

|. Freshman
2. Sophomore
3. Junior
4. Senior
5. Graduate
0. Blank/No Answer
9. Other
|. Male
2. Female
0. Other
As on Schedule
02. Business
03. Veternary Medecine
04. Dentistry
05. Dental Hygiene
06. Education
07. Institute of Technology
08. Graduate
09. Law
10. College of Biological
Sciences
I|. Medecine
2. Medical/Dental Technology
4. Nursing
5. Pharmacy
17. Liberal Arts
18. University College
19. General College
20. Public Health
21.

Physical Therapy




Card 5 continued

76

77-78

Grade Point Average
(University Students
only)

Where Brought Up

Have you ever worked
Full time?

Years Worked

¥ University Students only

Card 5
-4
5
6-15
16-25
26
27-28

29-30

31-32

33-34
35-36

37-38

39-40

41-42

43-63

64

67

UK Students
ldentification Number
Card Sequence Number
Staff Nurse
Statistician

BLANK

Highest Prestige Job

Second HighesT
Prestige Job

Third Highest
Prestige Job

BLANK
Lowest Prestige Job

Second Lowest
Prestige Job

Third LowesT
Prestige Job

BLANK

Challenge Rating of
Jobs (Order as on
Schedule)

Sex

Age in Years

23. Occupational Therapy
30. Agriculture

3l. Forestry

32. Home Economics

00. Blank

99, Other

As on Schedule (omitting
decimal point)

|. Twin Cities

2. Minnesota (excluding
Twin Cities)

3. Out of State

. Yes
2. No

As on Schedule

As above
5
As above

As above

0l. Aircraft Mechanic
02. ArchifectT

03. Chartered Accountant
04, Civil Engineert

05. Commercial ArtistT
06. Computer Operator
07. Draftsman

08. Electrical Engineer
09. Electronics Technician
|0. Garage Mechanic

Il. Librarian

|2. Pharmacist

3. Photographer

14. Police Officer

5. Primary School Teacher
|6. Radiographer

7. Secretary

18. Social Worker

19. Staff Nurse

20. Statistician

21. Television Repairman

Codes as for US Data

1. Male
2. Female
0. Blank/No Answer

Code as on Schedule



Card 5 continued

67 Educational
Aspirations

NOTE: SHARMONS CROSS STUDENTS ONLY COMPLETED THE
SECTION AND FINAL THREE ITEMS.

OV OdOYU BWN —

CSE

0 Level GCE

A Level! GCE
Secretarial/Apprenticeship
HNC/ONC/OND/HND

Degree (BSc/BA/BEd)
Professional Qualification
Blank/No Answer

Any Other Answer

PAIR COMPARISON
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Summary of Interest Datfa



JOBS VERSUS INTERESTS DATA (%ages)

|. University Students.

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Computer Programmer
Draftsman

Electrical Engineer
Librarian
Maintennance Engineer
Pharmicist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statisticlan

X Ray Technologlist

Artistic

Business Management

Clerical/Computational

78

26

66

62

29

22

7!

Mathematical

84
73
56
85
50

82

23

34

9l

24

Mechanical

W
~l]

71

54

30

53

70

86

22

50

Medical Service

34

95

91

Office Practices

(0¢]

77

38

30

95

22

30

41

Qutdoor

Scientlific

28

54

23

40

71

25

70

40

25

69

Soclial Service

86

99

70

26



JOBS VERSUS INTERESTS DATA (%ages)

2. University Students - Men.

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Computer Programmer
Draftsman

Electrical Engineer
Librarian
Maintennance Engineer
Pharmicist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statistician

X Ray Technologlist

Artistic

94

47

Business Management

Clerical/Computational

75
25
64
57
31
28

75

31

25

90

29

72

Mathematical

78

79

53

86

44

85

22

32

Mechanical

A

46

56

65

85

47

Medical Service’

26

93

92

Office Practices

o

81

29

25

94
21
33

40

Qutdoor

28

51

31

64

74

Scientific

57

24

46

74

24

62

29

25

67

Social Service

99

61

25



JOBS VERSUS INTERESTS DATA (%ages)

3. University Students - Women

Architect

Certified Public
Accountant

Civil Engineer
Cemputer Operator
Computer Programmer
Draftsman

Electrical Engineer
Librarian
Maintennance Engineer
Pharmicist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statistician

X Ray Technologist

Artistic

96

45

Business Management

87

34

23

58

Clerical/Computational

83

26

68

68

26

74

21

Mathematical

92
64
60
83
57

77

96

30

Mechanical

71

64

51

49

75

87

24

54

Medical Service

r

43

98

9l

Office Practices

o))

72

96

24

26

41

Qutdoor

51

45

77

72

Scientific

51

23

32

55

25

72

Social Service

89

85

100

83

26



JOBS VERSUS INTERESTS DATA (%ages)

4. University Students - Liberal Arts.

Architect

Certified Public

C

Accountant

ivil Engineer

Computer Operator

Computer Programmer

Electr

Draftsman

ical Engineer

Librarian

Maintennance Engineer

Pharmicist

Photographer

Police Officer

Primary School Teacher

X Ray

Secretary
Social Worker
Staff Nurse
Statistician

Technologist

96

21

95

48

Artistic

Business Management

92

30

23

Clerical/Computational

76

32

32

31

27

21

78

21

Mathematical

68

89

76

24

47

96

32

Mechanical

713

59

85

51

76

87

25

51

Medical Service’

(W3]

44

89

17

38

94

93

Office Practices

O

78

49

85
24
30

45

Qutdoor

46

44

30

79

72

Scientlific

25

48

28

25

79

Social Service

90

92

100

75

31



JOBS VERSUS INTERESTS DATA (%ages)

5. University Students - Institute of Technology.

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Computer Programmer
Draftsman

Electrical Engineer
Librarian
Maintennance Engineer
Pharmicist
Photographer

Police Cfficer
Primarry School Teacher
Secretary

Social Worker

Staff Nurse

Statisticlan

X Ray Technologist

Artistic

96

44

Business Management

Clerical/Computational

82

56

48

26

Mathematical

78
69
48
85
37

82

22

Mechanical

69

46

Medical Service

@)

28

96

89

Office Practices

~

76

24

65

O

96

20

32

35

Outdoor

- 57

74

Scientific

- 80

28

54

~J

Soclal Service

98

65



JOBS VERSUS INTERESTS DATA (%ages)

6. High School Students.

Architect

Certified Public
Accountant

Civii engineer
Computer Operator
Computer Programmsr
Draftsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Police Officer
Primary School Teacher
| Secretary

Social Worker

Staff Nurse

Statistician

X Ray Technologis¥

- Artistic

\O
N

N

35

86

41

Business Management

23

21

27

70

23

20

54

Clerical/Computational

35

75

63

20

29

60

21

25

62

Mathematical

56

74

75

64

71

33

84

52

Mechanical

74

56

50

49

83

21

60

Medical Service -

©)

N

N

86

29

28

85

85

Office Practices

66

28

28

24

41

38

35

26

Qutdoor

Y
N N

O

20

21

77

69

20

Scientific

©

41

25

68

Soclal Service

o)}

32

77

71

38

89

62

24

23



JOBS VERSUS INTERESTS

7. Senior High School

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Compufer Programmer
Draftsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statistician

X Ray Technologlist

- Artistic

\O
(00}

N

49

89

21

94

34

Business Management

21

25

32

40

(%ages)

Students

Clerical/Computational

N
N

40
77
74
32
38
55

32

34
66
21
23
72

32

Mathematical

~J
\O

72
74
85
70

87
45
57
26
32

89

57

Mechanical

68

60

53

85

23

74

Medical Service

O

N)

9l

23

34

87

87

Office Practices

\O

40

40

28

21

77

34

21

23

94

43

42

49

Qutdoor

53

85

62

Sclentific

M
(00]

40
36
45
23

49

51
32

85

Soclal Service

79

8l

3]

39

66

28

21



JOBS VERSUS INTERESTS

8. Junior High School

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Computer Programmer
Draffsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statistician

X Ray Technologist

- Artistic

00}
~J

N

22

78

48

Business Management

26

22

28

24

22

43

39

24

25

61

24

24

48

20

Students.

N

30
74

52

24
30

26

24
54
22
26
52

33

Clerical/Computational

Mathematical

65

59

54

24

61

22

20

70

50 -

20

35

46

Mechanical

67

43

41

46

80

28

20

20

46

Medical Service

O

BN

80

35

22

83

83

Office Practices

54

22

35

24

76

33

22

33

Qutdoor

20

20

70

76

24

Scientific

22

26

28

30

50

Social Service

N

26

61

43
89
59
20

24



JOBS VERSUS INTERESTS DATA (%ages)

9. Senior High School Students - Boys

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Computer Programmer
Craftsman

Electrical Engineer

Librarian

Pharmacist -

Photographer

Police Officer

Primary School Teacher
| Secretary

Social Worker

Staff Nurse
Statistician

X Ray Technologist

- Artistic

O
0))

o

36

84

24

88

24

20

Business Management

24

20

24

24

32

72

28

48

Clerical/Computational

o

36
76
72
20
40

36

36
52

20

68

24

Mathematical

60

68

80.

64

84

36

52

48

32

96

44

Mechanicali

84

52

44

36

84

20

68

Medical Service

o

88

32

24

80

80

Office Practices

20

32

28

24

20

76

24

24

92

36

32

48

Qutdoor

84

56

32

32

44

44

36

84

Scientific

Social Service

@

40

56

20

64

68

68

44

24



JOBS VERSUS INTERESTS DATA (%ages)

10. Senior High School! Students - Girls

Architect

Certified Public
Accountant

Civil Engineer
Computer Operator
Computer Programmer
Draftsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Werker

Statf Nurse

Statistician

X Ray Technologist

é - Artistic

BuN

64

100

45

Business Management

41

50

Clerical/Computational

45

71

77

45

36

77

50

82

23

36

77

4|

Mathematical

O

- 64

23

32

82

73

Mechanical

72

86

77

73

86

27 .

83

Medical Service

®)

45

95

95

Office Practlices

50

54

32

23

77

45

54

50

27

Quidoor

32

23

86

68

27

32

Sclentific

50
41
45
36

64

82

27

41

59

27

86

Soclal Service

91

54

23

95

54

9l

91

32

41



JOBS VERSUS INTERESTS DATA (%ages)

', Junior High School Students - Boys

Architect

Certified Public
Accountant

Civil Engineer
Computer Cperator
Computer Programmer
Draftsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Police Officer
Primary School Teacher
Secretary

Social Worker

Staff Nurse

Statistician

X Ray Technologlist

- Artistic

(0]
N

o~

23

77

41

Business Management

27

50

41

Clerical/Computational

S

64

82

64

27

45

23
50

36

Mathematical

7

W

45

82

68

68

64

32

50

27

23

50

23

73

41

Mechanical

N
W

O

69

27

45

86

Medical Service

o

73

27

82

77

Office Practices

27

41

41

|4

36

23

73

Qutdoor

0}

S

32

68

77

Scientific

27

45

23

27

50

Soclal Service

S

73

23

23

68

64

36

86

64

217



JOBS VERSUS INTERESTS DATA (%ages)

2. Junior High School Students - Girls

Architect

Certified Public
Accountant

Civi! Engineer
Computer Operator
Computer Programmer
Draftsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Police Officer
Primary Schooi Teacher
| Secretary

Social Workér

Staff Nurse

Statistician

X Ray Technologist

- Artistic

\O
N

o

21

79

54

Business Management

37
29
29
29
29
46

42

29
25
71
37

37

29

Clerical/Computational

®)

42

67

4z

25

37

21

62

37

29

54

29

Mathematical

33

67

62

50

46

42

83

50

Mechanical

€7

58

62

46

75

25

54

Medical Service -

©)

25

83

87

Office Practices

67

29

33

28

79

54

46

25

37

Outdoor

N
~J

29

Sclentiflc

25

25

33

50

Social Service

O

21

58

37

84

58

92

54

33

21



JOBS VERSUS INTERESTS DATA (%ages)

|3, High School Students - Boys

Architect

Certified Public
Accountant

Civil Englneer
Computer Operator
Computer Programmer
Draftsman
Electrical Engineer
Librarian
Pharmacist
Photographer

Pclice Officer
Primary School Teacher
Secretary

Social Worker

Staftf Nurse

Statistician

X Ray Technologist

- Artistic

[\

30

83

32

Business Management

Clerical/Computational

32

30

25

32

49

60

30

Mathematical

~J
(®)

53

74

74

66

74

30

85

43

Mechanical

71

40

32

40

85

Medlical Service -

o

8l

30

15

21

8l

79

Office Practices

23

25

83

30

Qutdoor

(O3
(@)

32

N

Sclentific

25

30

45 .

36

28

68

Social Service

(o)}

30

64

21

66

66

25

87

53



JOBS VERSUS INTERESTS DATA (%ages)

4. High School Students - Girls

it

4+

n

-

[

<

t

Architect S6

Certified Public 2

Accountant

Civil Engineer 4
Computer Operator 2
Computer Programmer 6
Draftsman 74
Electrical Engineer 13
Librarian 6
Pharmacist 6
Photographer 89
Police Cfficer 6
Primary School Teacher 50
Secretary 4

Social Worker !
Staff Nurse 9

Statistician I

X Ray Technologist

Business Management

26

26

28

20

43

46

63

22

Clerical/Computational

43

72

59

28

30

56

33

26

72

30

33

65

35

Mathematical

59

74

76

63

67

37

83

61

Mechanical

72

70

59

80

30

20

26

67

Medical Service

o

N

N)

91

28

91

Office Practices

33

24

87

52

50

37

33

Qutdoor

Ut
o

78

72

30

28

Scientific

N
(o)}

37

33

28

26

54

61

20

46

22

67

Social Service

o)}

20

74
46
I5

89

72
33

30



JOBS VERSUS INTERESTS DATA (%ages)

5. UK Schoolboys

Architect

Chartered Accountant
Civil Lagineer
Commercial Artist
Computer Operator
Computer Programmer
Draftsman

Electrical Engineer
Librarian

Pharmacist
Photographer

Police Officer
Primary Schoo! Teacher
Radiographer
Secretary

Social Worker

Staff Nurse

Statisticlian

.~ Artistic

G4

37

90

Business Management

o

55

27

Clerical/Computational

90

S0

20

72

Mathematical

47

92

49

82

86

47

51

10

29

55

23

33

94

Mechanical

29

74

29

20

41

86

10

Medical Service

O

25

86

Office Practices

37

74

23

Outdoor

45

N

72

74

Scientific

31

61l

65

53

78

33

43

Soclal Service:

]

53

20

72

67

22

26

69



APPENDIX |

Factor Analysis - Technical Details




FACTOR ANALYSIS OF US STUDY DATA: TECHNICAL DETAILS.

|. Number of Subjects in Analysis = 198. (20 subjects excluded

because of missing data.)

2. Mean and Standard Deviation of Challenge Ratings

Occupation Mean  Standard Deviation
| Aircrafft Mechanic 3.93 |.48
2 ArchitectT 3.36 .19
3 Certified Public Accountant  4.72 {.55
4 Civil Engineer 3.90 |.44
5 Computer Operator 5.06 1.5l
6 Computer Programmer 4.39 1.55
7 Draftsman 4.51 i.49
8 Electrical Engineer 3.21 .43
9 Electronics Technician 3.78 1.63
IO Librarian 6.24 [.16
|l Maintennance Engineer 5.31 .58
{2 PharmacisT 4.04 i.53

|3 Photographer 4.27 I.49
14 Police Officer 3.717 .66
|5 Primary School Teacher 4.67 .51
|6 Secretary 5.96 1.24
|7 Social Worker 4,42 .57
18 Staff Nurse 4.52 1.51
19 Statistician 4.48 .70

20 Television Repairman 5.20 .51
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4, Communality Estimate.

Occupations Communal ity
3 0.674
2 0.336
3 0.340
4 0.412
5 0.711
6 0.693
7 0.513
8 0.612
9 0.654
10 0.241

I 0.347
12 0.28i
13 0.169
14 0.226
) 0.495
16 0.388
17 0.520
I8 0.448
19 0.383
20 0.502
5. Method of Extraction: 1. Principal Factor with lterations

2. Kaiser Criterion for Retaining Factors

3. Varimax Rotation




APPENDIX J

Coordinates of Multidimensional Scaiing Solutions




Three-Dimensional Coordinates of MINISSA Solution of Occupational

Pairwise Similarities Ratings: Pilot Study Data.

MINISSA coordinates

3D solution
Occupational Title ! 1 Iy

. Architect ~-0.887 0.615 -0.006
2. Certified Public Accountant -0.300 -0.796 -0.532
3. Civil Engineer -1.004 0.138 -0.070
4. Commercial Artist -0.483  0.982 -0.368
5. Computer Operator -0.43%6  -0.829 0.155
6. Computer Programmer -0.326  -0.717 0.158
7. Electrical Engineer -1.014 -0.04° 0.225
8. Librarian 0.503 -0.283 -0.757
9. Mechanical Engineer -0.859 0.082 0.411
t0. Pharmacist 0.558 -0.510 0.802
1. Photographer -0.306 [.101 0 0453
2. Physical Therapist 0.894 0.321 C.737
13, Primary School Teacher 0.973 0.383 -0.490
{4. Secretary 0.542 -0.623 -0.630
5. Social Worker 1.092 0.347 -0.123
16. Staff Nurse 0.823 -0.127 0.565
7. Statistician -0.286 -0.525 -0.363
8. Technical Writer -0.226 0.124 -0.444
19. Vocational Counselor 0.805 0.48l -0.110

20. X Ray Technologist -0.069 -0.115 0.796




Three-Dimensional Coordinates of MINISSA Solution of Occupational

Pairwise Similarities Ratings: Junior High School Students.

Occupational Titles

O OV W 4 O v~ W N

. Architect
Certified Public Accountant

Civil Engineer
Commercial Artist
Computer Operator
Electrical Engineer

Librarian

. Pharmicist

. Photographer

. Police Officer

. Primary School Teacher
. Secretary

. Social Worker

. Staff Nurse

. Statistician

. X Ray Technologis¥

MINISSA coordinates

3D solution

-0.893 0.
0.286  -0.
-0.647
-0.716
-0.422 -0.
-0.955 -0
0.929 -0O.
0.223 -0.
-0.673 0.
0.492 f.
0.929 0.
0.762  -0.
0.698 0.
0.557 -0.
0.002 -0.
-0.574  -0.

0.052
-0.644
~-0.654
0.100
-0.513
-0.470

0.054

0.863

0.738
-0.314
-0.245
-0.283

0.029

0.717
-0.047

0.618




Three-Dimensional Coordinates of MINISSA Solution of Occupatioal

Pairwise Similarities Ratings: Senior High School Students.

MINISSA coordinates

3D Solution

Occupational Titles { I (RN

. Architect - -0.833 -0.445 -0.219
2. Certified Public Accountant -0.059 0.702 -0.601
3. Civil Engineer -0.900 -0.084 ~-0.319
4. Commercial Artist -0.549  -0.73! -0.610
5. Computer Operator -0.463 0.790 0.139
6. Electrical Engineer -1.011 0.160 0.410
7. Librarian 0.673 0.591 -0.187
8. Pharmacist 0.294 0.134 {.100
9. Photographer -0.377 -1.012 0.023
|0. Police Officer 0.986  -0.804 0.038
1. Primary School Teacher 0.919 -0.16l -0.549
12. Secretary 0.426  0.537 -0.457
[3. Social Worker 0.953 -0.3I5 -0.073
l4. Staff Nurse 0.669 0.072 0.646
5. Statistician ' -0.265 0.650 -0.165

6. X Ray TechnologisT -0.462 -0.083 0.762




Four-Dimensional Coordinates of MINISSA Solution of Occupational

Pairwise Similarities Ratings: Student White Data.

MINISSA coordinates

4D solution

Occupational Title | I Ny Y
. Architect -0.684 -0.724 0.020 ~ 0.092
2. Certified Public Accountant -0.005 0.466 -0.413 0.705
3. Civil Engineer -0.610  -0.340 0.473 0.409
4, Commercial Artist -0.293 -0.892 ~-0.468 -0.010
5. Computer Operator -0.63l1 0.704 -0.208 0.17!
6. Electrical Engineer -0.992 0.10t 0.425 0.142
7. Librarian 0.600 0.169 -0.671 -0.002
8. Pharmacist 0.175 0.508 0.658 -0.603
9. Photographer -0.326  -0.617 -0.425 -0.682
|0. Police Officer 0.822 -0.165 0.778 0.458
1. Primary School Teacher 0.969 -0.520 -0.189 0.086
|2. Secretary 0.409 0.578 -0.705 -0.054
3. Social Worker 0.776  -0.40! 0.330 0.118
4. Staff Nurse 0.586 0.360 0.356 -0.519
5. Statistician : -0.309 0.396 -0.065 0.483

6. X Ray Technologist -0.487 0.377 0.103 -0.704




Three-Dimensional Coordinates of MINISSA Solution of Occupational

Pairwise Similarities Ratings: Student Yellow Data.

MINISSA cocrdinates

30 solution

Occupational Title | i1 Iy

|. Aircraft Mechanic -1.156 -0.722 -0.219
2. Architect -0.322 -0.944 0.222
3. Automobile Mechanic - -0.197 0.239 -0.932
4, Civil Engineer -0.811 0.842 0.252
5. Computer Operator [. 141 -0.484 0.009
6. Computer Programmer 0.980 0.230 0.512
7. Customer Engineer 1.239 0.259 0.170
8. Draftsman -1.064 -0.33l 0.457
9. Electrical Engineer 0.075 -0.128 -0.160
0. Electronics Technician -0.261 0.727 -0.032
1. Maintennance Engineer 0.617 0.371 -0.508
2. Mechanical Engineer 0.478 -0.429 0.254
3. Statistician -0.385 0.5%27 -0.382
4. Structural Engineer 0.124 0.422 C.148
5. Technical Writer -0.613 0.386 0.521

|6. Television Reparman 0.157 =-1.036 -0.310




Three-Dimensional Coordinates of MINISSA Solution of Occupa+iohal

Pairwise Similarities Ratings: Aston School Data.

MINISSA coordinates

3D solution

Occupational Title | Il I

. Architect -0.82% -0.066 -0.512
2. (hatered Accountant -0.40! 0.833 C.104
3. Civil Engineer -0.891 -0.018 -0.211
4. Commercial Artist -0.317 0.162 -0.917
5. Computer Operator -0.603 C.252 0.669
6. Electrical Engineer -1.034  -0.457 0.18l
7. Librarian 0.445 0.735 -0.085
8. Pharmacist 0.325 -0.804 0.644
9. Phctographer -0.259 -0.518 -0.697
|0. Police Officer 1.048 -0.478 -0.482
1. Primary School Teacher [.138 0.401 -0. 141
2. Radiographer 0.419 0.732 0.359
|3, Secretary 0.879 -0.129 -0.212
4. Social Worker 0.880  -0.424 0.465
i5. Staff Nurse -0.453 0.550 0.404

6. Statistician -0.346 -0.774 0.430




Three-Dimensional Coordinates of MINISSA Solufion/of Occupanona{

Pairwise Similarities Ratings: Five Ways Data.

MINISSA coordinates

3D solution

Occupational Title | i P

. Archifect -0.767 -0.533 0.319
2. Chartered Accountant -0.371 0.465 0.620
- 3. Civil Engineer -0.918 -0.267 -0.004
- 4. Commercial Artist -0.382 -0.897 0.448
5. Computer Operator ~0.604  0.657 0.063
fF' 6. Electrical Engineer -1.032 0.250 -0.393
7. Librarian 0.475  0.1i8 0.770
8. PharmacisT 0.274 0.504 -0.878
9. Photographer -0.328 -0.944 -0.306
10. Police Officef |.012 -0.589 -0.052
|l. Primary School Teacher 1.063 -0.115 0.228
2. Radiographer 0.439 0.565 0.635
3. Secretary 0.914 -0.226  -0.175
4. Social Worker 0.768 0.193 -0.729
15. Staff Nurse -0.143 0.718 . 0.319

6. Statistician -0.400 0.102 -0.8564




Three-Dimensional Coordinates of MINISSA SquTionzdf Occupational

Pajrwise Similarities Ratings: Sharmons Cross Data.

Occupational Titles

. Architect

. Chartered Accountant

Civil Engineer
Commercial Artist
Computer Operator
Electrical Engineer

Librarian

. Pharmacist

Photographer

. Police Officer
. Primary School Teacher

. Radiographer

Secretary

. Sccial Worker
. Staff Nurse

. Statistician

MINISSA coordinates

3D solution

0.417
~-0.643
0.28l
0.416
-0.588
0.132
-0.479
-0.335
0.915
0.739
-0.027
-0.804
0.303
-0.006
-0.549
0.229

0.587
0.478
-0.350
0.709
-0.304
-0.412
0.642
-0.834
0.232
-0.186
0.491
0.206
0.124
-0.509
-0.042
-0.835



