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e ", _:Abstrac'tf; T . .
-'fhis study & mincd,tbree different methods of data_ collectionlin which sub;

jects judged proximity Betwnen object bairs. One method required subjects (o

\ ..
partition objects into homogeneous subsets, the second entgiled ratino object

-

pairs on a simﬂiarity-dissimilarity continuum' and the third involved compar— )

’

‘ I‘ . I‘D
ing interobJect proximities to a fixed standard. The three types of proximities

were analyzed by the nonmetric multldimensional scaling procedure, and subse-

quent multidimensional representations were compared for accuracy to a criterion

. Vad N

or true multidimensional configuration of the same objects. 'Significant differ-

-
’ -

_ ences in. accuracy were found among the three m Phods, presumably due to differ-

~

ences in the extent to which subjects are abIe to describé their perceptions

unde!-the various methods. -, B : / . . v J
) :
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Multidimensional Scaling pata ¢

_ Collection Methods . ot
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¢ Nonmetric multidimensional scaling procedures are becoming increasingly popu-

¢

AN
¢ * lar in educational research as a means for graphically representing the network .
. ek : - . e ~ e o

e of relationships imbedded within a set of -data (Subkoviak, 1975): Given-+a mea~ .

N . o 5 y “‘, . . .
- sureé of proximity (similarity or dissimilaiity) between each pair of n objects
b or vhriables,'tﬁese~procedures‘representvthe objects as points in multidim;nsibn-

al space so that similar cbjects are close together and dissimilar objects ‘ire

far apart “or to be' specific, so that the rank order of input prox1mities 1s the

. 0 s M < L

same as the rgnk order. of the cofresponding ihterpoint distances (Kruskal, 1964a,

1964b; Shepard 1962a,’ 1962b) o , o
. ~ . ‘ . ~ .

Whilé the mathematical algorithms -foy locating pointe 1) space have,been ‘

oL wid%ly discussed and compared (Lingées & Roskam, 1973 Spaeth & Guthery, 1969, \.

' Spence, 1972; Young u Applebaum, 1968), relatively little empirical work has

-

-

.Been done tu con{/;st alternative methods of collecting interobject proximities,

,partiCularly in regard to\p§e~accuracy of resulting multidimensional.represén-

. .
< “ ’

- tations. i : _ v

Coombs (1964), Torgerson (1958) and Wish (1972) have compiled taxonomies : :'
\ .
of commonly used procedures for collecting proximity data, and Taylor (1969)‘has

discussed the issues involved in selecting among these alternatives. Taylor and
Kinnear (1971) also published‘:an empirical comparison of six methods for deter-

mining proximities among seven automobilesz as perceived by 14'college students.,

L] . * . -
.- - - . v
.o

The students judged proximities in each of the following ways.. . ..

» . »
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)'.' T - 1. Uyadb. All possiblc paqu of objcct pairs ((01.01) (Ok.Ol)} wcre ]

prcsenttd and subjccts pickcd thc mos t slmllur pnir in cach casc.-

S 2. Taiad 1. All possible triples (Oi. 5

Yy chosc thc cbject most similar to Lhe firs; object O,

,Ok) were prcScntcd, and subjects

o 'Each obfect in turn :m_
L Lo, .'-_'x

fillcd the first position. . . o e e

-

.

33.‘ Tniad II.' All possible triples (o, .oj,ok) were presented,_and _subjects _

'~ selected the most similar and’ least s1milar pairs of the three objects.

.
. . N

4. Rank OPdcn. Subjects ordered the ( ) obgdct pairs (oi,o ) from most ru

v
[ . .

yo to leaSt similar. o7 I AP .,
,~ ‘ ‘. v+ . * . : ‘.h ] “a 4
\ . e
5. ~Ratxng Scale. SubJects rated the similarity of each ‘pair (oi,o ) on - v
* -~ .. » s K . . ) :5. ) ...$ -
‘a Likert seale. o S - / S o St
T, 6. Condt«xonal Rank Subjects ordered the (n-l)jtemainipg'objects in . .

\ L4 ’ [ ’ e -~
" Lendd IS > Lermam - E POy - - *. = -
. tenxe Of :‘:1_::in' o o givean \-d CC-. uut‘l Gb L:: ad : iTii SCTVEG a3 tie stan-
-~ / c o 3 H s .
£, . . —_— - . . \
- . . .. * . t. . Y . '
e dard. . . - ) . -, g
. . .
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¢ " * [

coos L ' Rank ordér correlations betwe n these methods, across the n(n-l)/Z obtained .
‘,~ proximities,. were quite high with a median value of .84 and a range of .76 to

> . . . - .‘_ . )
oo 92' thus indicating that the ordér of proximities and by implication, the

order of interpoint distances, was reagonably stable across methods. apluster
3 - : ’
analysig of the 6 x 6 correlation matrix suggested twb“somewhat distinct classes & .

of methods and corresponding multidimensional representations. (a) dyads, rank

. -

) order’ and rating scale and (b) triad I,.triad II and conditional rank. The former\ " ;'

- M *

T s class wag)subjectively rated by subjects as. less accurate, more difficult, and
. less enjoyable than the latter. e . e ) /6_ : I
Lo Rao and Katz- (1971)4&mu£a£ed proximities for seven different data collection

oS!
methods to reflect the distances between. 40 cities in Southeast Asia. Some of .

L4 . K

methodg involved grouping neighboring cities, others required selecting .
v . « N . )
S . . . . v
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’ _—' Neidell (19/2) compared three mebhods (basidalig\Procedureu 3; 5 and 6 of

' the 15 (method by stimulus set) conddtions One of the dependent variables ' ' e

& -~ v LA - T e

. .. .
' . {- .*,. A Closer Look "

- ’ . - N . ¢ v . - ’,Q‘ - - .J
- ¢ > P s * ."‘ . &5 .4 .

5ities nearby a given city, and still others entail%? ordering cities with re=- ° .

spect to their distance from a specified city For each of the ‘sgven methodg,

the ( ) distances between cities An a two-dimen}’onal representation werevcor- ‘e
Pl ¢ - 0 . . o
related with the.corresponding gedgraphic di'stances, providing measutes of re-

. . - .
. . , ~ » » o

production'accuracy'different from the intermethod‘consistency cogfficients com-

“w * “ - s - . . e

~ . -

Buted in the Taylor-Kinnear study The simulated-select Zh& order methods gen-

erally appeared to product/more accurate réproductions than grouping meghods, T

‘lthough differences among methods were not pested for s;gnificance. : .o ' J.,'

[ }_ I - .
* the Taylor-Kinnear study) for determining Froiimities among six druo bqéndszin _ !~ g
.y - [ ’-

each of two,classes (tranquilizers and antiobesity his), as percelved byagen- . v

. r .

eral practitionets- In each of the six’ (method by’ drug class) conditions,'

. ; ’ ’

Wl v
physiciﬁns were contacted by one of three survey‘techniques-‘single mailT:g, . - }%f
‘double mailing, or telephone. “The dependent measures #ere response rate and pro- g
portiontof fully completed returns, the latter variablé being one determinant .
;f represengational aocuracy. Significant differences at-the .05 level in the‘ ¥
proportion of fully completed resppnses were found between colléction methods," S s,

. » ' N -

but not between drug claSSés or surney technigues Procedure 3 yielded feWer “ e .

¢ H . ‘ ‘ - el

completed returns than the dther two. e o . : .
.ot ~ 4 | S
¥ . 51‘ L) Al Ly

. More récently, Henry and. Stumpf (l?75) compared three methods (Procednres “
- 2
;. .
3, 4 and" 6 of the Taylor-Kihnear study) for determining .the distances/bethen
o .

. * 3

7,.9 11, 18 and 15 U."S. cities as perceived by 15 college students in each of
s

- r

H .
N

A
considered was accuracy, as measured by, the rank order correlation between

[ [y

’ &S
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SR in!crpoint distancts in q two-dimcnsional tcprcscntation and the corrcsponding

v \5‘\\ geographic distnnccs (scc the Rao and Katz study abovc) A two-vay, analysis of

L varianxn indicated no significant differences in accurdky across either methods

»”

L or. stimulus sets, and the interaction of the’two factors was also nonsignificant~-

. . all tests being.perfopmed at the .05 levgl. : . o . . ‘ ’
' EIL . ) Indcpcndent of the Henry-Stumpf study, the present research employed
f} . .similar pr;cedures to compare‘the accuracy of three data.collection methods \' -
‘ acrossatwc object sets. . déwever,-the methcds éonsidered,_the measure dé ’
. k accuraci employed;.and~the finaliresuits were quite differ%nt from those.of
' ' ,_'H‘en'ry'and Stumpf’. ' - o - . ; | Lo
) V{ - Lo e .2 Methodofogy < = . e .

e SubJQc}&\, . 5 . S : .ﬂ S : L,

f
A total of'6QO undergraduate #hd graduate students at the-Universiﬁy ot

[} . .. Y . L 4 * .
Wisconsin participated in. the study. * 7 -

. .' \ St{mﬂ : I . S ) j . ’ . . ' . ) » S
' i ’ ) . : NG )
,e The subjucts were asked to judge the intercity distances'between .10 U S.

ctties._ Twd sets ‘of 10 cities were cqnsidered. (a) Set 1 = {Philadelphia,

-

Eaitimpre, Qetroit Atlanta, Chicago, New ‘Orkeans, Denvcr,*Phoenix, Seattle,

.

1} . " . ] .
.Los Angetfs} and (b) Set 2= {Dctroit, Cincinnati Atlanta Minneapolisﬁ St.

N .
Louis, Kansas City, Ntw Orleans, Denver, Phoonix, Hquston} The 10(10-1)/2r=

¢ T 45 intercity distances_nf Set,1 are hcterogcncous (standard deviation 660 . ~

| v ’ milos) while Lhose of Set 2 nre}homogcncous (standard deviation 365 miles7 /
. .

% N fhuf, intercity distanccs;of Sct 1 are gencrally easicr-to differcntiatc than

- { t'll)a}ie S Set 2. R T . ‘ ..‘ |
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: ) to use. in judging the intercity distanées.

'\ o J comp,leieness with which ‘subjects’can report perceived dif"t}érences,'ﬁmon"g‘the 45
" . . « ¢ . ; o

" s . . ' . . .
- . . v B ey ’
. N

. . ) et

v ., f e 1

- g s / ) . -t ' - S '/'Q . .
Dwta CoLCec/twn M&hodfs } . . :

- ‘ . \ \\; h
. Subjects judgea ‘the int\!rcity distances in. bne oythree ways--s,orting,

l

) 4
) the number of res?)nse’gatego‘rie!or scale points that 3ubjects \are permitted
. » ! /
. As’ such, the me thods vdty in the

»

ce. . : - . % Y
. intercity distances. v, * ‘0 '\ t .
T Sa)ut;éng As*in the Rao and ‘é(atz study (1971), subjects ‘Sorted the lO

-,

ities into mutual’ly xclusivé and exhaustiv groups ‘so, thalt ities'in the satﬂe
.F ¢ % s E oty

- group vere, nearer to each other"ghan to’ cit:ifé‘i?~ othgr groups. propor’:)ion .
’ ) . K3 \ . - .

of times pair (0 ,0.3 was sorted into the 'same’ -group was '}:abulated as the prox-‘

j '0

imity meas;xre. Analogo sly, ’this proportio dan 'be viewed’ as the ~ayerage rating
' N K .. '& - o /

£ j) on a: 2‘-pguz,t (zero-o ne) . response gcale. - N i

Coone 400

for pair (o,

e 7

~& Biner, f970) artd uni}te*rsitv faculty (Subkoviak & L@ 1974)\ The judgmen-t

required is ‘&\uite simple and t'hus the me;hod‘is ,part larly ap.propr"j.ate :ﬁor

‘use wit'h unsophisticz:‘ted sdbg,ects and/or complex object prope‘r. ties." Another
. . . ‘b; [ . . - * ’ . * .
< advantage"of the procedure is that subjects can: respond to a large number ° A .

. . . ’ 4 « 1Y \"
of objects" in a relatively.short -span of éti’\me. A dio?t1n¢t disadvantage of, thi.:>v
0

approach is that\-a siugle sdrting’provi‘dkgs no i{lformatiOn abgut proximity dif- .

ferences betwee; ‘objects‘withi'n the sam\i group or about proximity differences {* o’
L between gr.oups. These shortcomings can be remediped but’ at‘the expense '6'f time ,
and simplicity. For exa{mple, aﬁtct,_the initial gtou-ping, subjects could< be\ \
asked to judge proximit}es between different groups or between obj cte within .
- ‘. NEAEN , e -5 ‘e

the\ same group. ‘. v,

A ‘u ' . '
- . R, . > ~ #Q . [
- . . . .
. ’, \

AN
ratting, or comparing. Ap expla_ined below, these methods -differ esge tially in e,

.~ .o
' This type oft 1nx£x !}as heerr empfoyed in multidimensional analysis of per-v

r AN
sdnal’ig traits (Rosenberg, Nelsgn & Vivekanant\an, '~1968), nations (Wi,sh De:ftsch -
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2. Rating. As in the Taylor-Kinnear (1971/ -and NeLdell (1972) sﬁpdies,\~’

., d Bubjects judged the distances between all.45 pairs of cities‘Pn a 10- pO&nt

Q\\\§\ . -.‘Likdrt scale, 1.67%, SiMILAR : 012 3 456 % 9 %,DISSIMILAR, The average ’

rating .for pair (Oi Oj) was computed 5s the proximity index. ) ' N

~

This type of measure has been employed ip multidimensional analyses'of&

) geometric figures (Attneave, 1950), attitudes (Messick, 1954) and interperson-'
N ) "al relations (Wish, Kalplan & Deutsch 1973). A number of variations in the
ot . | ?
. . mode of object presentation and the type of rating ‘scale are possible (Torger-

son, 1958; Wish) 1972) -but the'judgmehtal task remains basically one of Judg-
. ing the absolute proximity of each ‘obiect pair as opposed to judging the prox-
a imity of vne pair relative\to that of a;other pair (sge the COmparison.meqh;d
3 T g . discussed below). Complete information‘is obviously‘obtained about all n(n-l)/2;
y ' interobject proximities, atﬂthe expense of time and.subjedt fatigue as:n be-"

) .~
. " . .

- comes‘large. o T € .
L V 3. Compa&ing* Subjects-reported the distaneeTbetween eaqh pair of cities
D d [
oo, (O 0 ) as a percentage of the distance betwgen New York City\and San Franciscd, .
s ‘s .

. whﬁph is °ssentially a 100- po&nt 5cale The average percentage for pair 5oi,oj)

¢ ' - . .
- . was taken as the proxiﬁit/.. . : P

LN

~

;:f Coewm Y . Thistaquoa;h has bee' used with much success in judging the geographic } ‘ .
» .
!'<§$ o proximity of .various world cities (Lundberg & Ekman, 1973), and the method
" .‘ v ‘ ~
'{.J . N generalizeu asily to other types of stimuli. Likevratihg, the comparison ‘

P N [ .

- ®  method produces complete information about interbbject proximities for a greater

. - . ¥
.i \3 . investment of time. In addition, this pqecedure may tend to produce morg}valid

g : € o N
4and consistent data than rating if subjects perceive the standard (distance '

between New York City and San Francisco) ac more stable and well defined tham.a

»

», , Likert scale.
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‘Pfcocedwne X N Co
. . . .
.The three data collection methods were compf;tely crossed with the two stim-

-

[

- ulus sets for ,a total of six condit\ons, and a different form qf questionnaire.

'} * 2 A d .
was prepared for each, condition. The six forms) of the questionnaire were ar- | /

.
e

ranged in cyclical order and‘dfstributed to enxact ‘classes of communication arts
M ‘ \
and: educational psychology students, randomizing the assignment of 100 subjects

to‘fach cond}tion (Underwood, 1966, p. 115). In s0 doing, subjects vere told

that their questionnaires were not necessarily the same ‘as those of their

¢ . '

neighbors, but they-were given no additionpl or specific information as to‘the

> Y *

nature of thé experiment. Subjects then performed the sorting, rating or com-~
= 4 ’

paring tash at their own rate and then broke a seal on the last page .of the .

t
questionnaire and made a copy.of their “own cognitlve gap by locating the 10

» y ‘ .

‘s

. * . .' J ‘- » N : ’ {‘J ~ ~ *
'_ judgmenis than .a passibly aberrant geographié map. - . R
. . toe " . : . V'
. . ., ] . « ', ‘
~ o, AR ) 10 ' ' -
Q . . . n . “o Ve
. ) . .Y .

citios in the stimulus’sét op. a ‘completely blank outline representation of the

h.

gontinental United States on which nd man-made or natural features were depicted.

The subjects were instructed to cémplete the map without re?erring to their pre~
vious sorting, rating or comparing responses, so as to maintain some degree of

. \ . '. -‘ -‘ » .
independence between the twy tasks. As subjects compléted their maps, they re=

> ‘ - .

. turned their materials to tne experimenter who recorded tha, total time required

. M N “

v

to complete the questionnairé plus map. . .
. The intercity distances on the cognicive map were used to determine the -
¢
. . 9' . P x ‘

‘accuracy of sorting, rabing‘hnd comparing Judgments as previous studies have

employe} actual geographic maps (Henry & Stumpf, 1975; Rao & Katz, 1971).

s i~ F S [ S

Since a number of . studies haye demonstrated that a pérson's cognitive map,may v

- -

* deviate signifioantly from its geographic counterparb (Shepard, l9§7 1972)

.was ﬁelt that the cognft}ve map from which softing, rating and comparing\judg—
., P

ments, were derived was a" better .standard, by which. to assess the accuracy of those

\ 1

-




4

.

> Y LTS * ‘

~ . . .
¢

. The group of 100 subjects in eacb condition was randomly partitioned into

lO.subgroups of lO»subjects and a separate multidimensional representation was .

-

.

recoverad foy each subgroup as follows.

© ~ i
A numerical judgment.Sij of the proximity between the 45 possible pairs of

) t. . ’ . ’ .7 - * ¥

¢ities was obtained for each subjedt, small .numbers indicating that a pajr.was

w

geographicallj close and large numbers meaning the opposite. In?the sorting

.

.task a pair was coded 0 if a subﬁecr placed those two cities in the same clus-

© [ --:'

ter or"l if they were’ placed in differcnt clusters, in tnearating task pairs

were scored 0 through 9; and in the compar)ng task pairs vere generally scored
/ v

0 through 1,00 pcrcont‘(*‘few pairs, were judged grcater than 100 pcrcent oﬁ the

.-standard by a small.numbcr ot.::bjects). Scores s j for pair (0 Oj) were i =
_'then aéeragcd across_the 1o‘subjects'in each subgroup to_obtain a.subgroup ‘ ~i'

. proximit( "casu*c*g ‘= Is j/lO for the pair’ " \;:'; \\?' 5 .'_ Lo -
Thc prpximity measuresisf; were nexsgin;ut into a nonmetric multidimen~- E

. o . .
sional scaling program’MINISSA-I (Lingoes, l973), and a two-dimens 1 repref_

sentation of, the 10 cities (defined by numerical coordinates) was obtained for
4

. e & z - z
each sobgroup. The 45 Euclidean distancen dij~ /Tx jl) -+ (x j2)

were computed betweeh all pairs of cities'in the~representation,(where 3

0 - - e “ . . f.
(x 1,x 2) are the two-dimensional coordinates loqnting city 0, in the config~ -
‘\ . - . < £
uration for the 10 subjects. The purpose of the study was to compare .these -
e

MINISSA—I d1stances for accuraﬁh\to the 45 corresponding distances between

‘cities On the cognitive maps of the same lO subjects. v . ¢

«
Accordingly, the coordlnates (xil" ) locating each city 0 “on each of the Y

110 cognitive maps were obtained using an electéonic dig1tizer that determines

\ ) B \ 4
B .

. N RN R e N ~ T N C o LT, TS Qs A M e T 8 AT T Sl A 4 COUNK Iy YW M AL A b AMERTRL L N A . 7
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CoN T 10.

éoordinates in units of J./200ths of an inch. 2 Euclidean distances o, Y ,
' Dij /n.'/(——il jl) + (x 5 - sz)2 were obtained for each subject and averaged

to provide a subgroup measure Dij = ZD /10 of the cognitive distance bétween, o E

v

pair, (Oi,Oj) - : : \“_ ‘ " S P

~I-‘or purgoses of comparison, the MINISSA-I distances d j vere transfor:mgd‘ to .

—_ " I

the same units of measure (1/1@0“‘5 of an inch) as cognitive distances Dij"‘

. »

The new MINISSA—I distances were given by dij 8 dij where a = Xd -5 /Edi'j I

r

is chosen to minimi"e Z(Dij - d j)2 This is an admiss1b1e linear tran rma-

tion. of ratio scale distances (Lord & Nov1ck, 1968, P 21) and corresponds to _ .
' . 5&) ' ’. .

" a.uniform shrinking of thc MI\ﬁiSSA-I configuration to ‘make it comparable to .

the cognitive map. ' T ' L '\ . C :

Finally. the typical percentage of discrepanpy between cognitive Dij and- :’, .

-« >

MINIS_SA-I d’ across all 45 distances w't{ computqd as the measure of corre-"" .

-~ 1] R
sponden ¢ between, the co"ritivc '*aps {d the csort:lng, rattng or comparing judg— o
§ - ) Ll
ments of the 10 suBJocts\ (Kruskal 19643, P 15) . ’ o . ey
\ R I ’ - v . - = / .
’ . - , L . , . \
% - 45 . . " -
[ ] ) g — - . ‘ -
N A _ gt 12 . . R .
— X By, -
* . “ Percent Error N S '
. 45 n + d' ) Co
: ; I—Jr——il . L .
b ) - .ot ) ' : § AY

4 \ P -
‘For example, as shown in Table 1 for ~sortings of Set 1 é:Lties, interpoint dis-

'tande';\d typically diff;;eﬁ from cognitive distances i by 49 percent. e

. ‘ ' - .
Resutts and Discussion . . v,

~ + ' . » A . .

. ]

o Table 1 shows the mean percentage of discrepancy between cognitive distances D .
l L'\"/‘ 3 ij -

and MINISSA-I diStances di_‘ and the standard deviatdon for each condi‘tion. The

¥

ot .

two-way, fixed-—effects analysis of variance for the’se data 1s shown in Table 2.

(22 . L % - ¢ \K . .
. L T . N "o
. . s ’ ] . ’ )' >
) Ins,grt Tables 1 and 2 about here . ) :
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As indicated, thete.was a significant difference in representational_accur» 4
A - - . " . ’ ..' .. N -‘ . , .
X acy.across data collection methods and stimuluﬁhSEts; and the interaction was
= S . N . . . .

.'. A\ )
A T also‘Significant. Methads accountéd for 6.768/1.310) x»100 = 57 percent of the

b

-

accuracy variante, stimuli accountedeor only (. 055/1 310) x 100 = 4 percent;

and interaction accountcd for ( 165/1. 310) x 100°= 13 percentl leaving 26 per-
. 3 . ) a $
.o cent_bf\the total variance unaccounted for -(Marascuilo, 1971, p. 365). Thus,

) / . . »
2 » > ¢ /

method of data collection was the most igpo tant determinant of representational

» o accdracy3 while stimulus set hdd little real effect. oy

/ S R

Scheffe post hoc comparQsons of tl Lhﬁ three method means at the .05 level

’

. s
., . indicatcd that sorting was significantly less 5Ecurate than eithcr rating or

comparing, while there was no significant diffcrence bctwcen the latter two

methods (Marascuilo, 1971) A study by Green and'?no (1970). offers a possible

.,

.explanation for‘thiﬁc outcomes. Using simufated data, they'found that scales
3 v E2 T . P -\ . “
with only 2 or 3 response categories for"jodging proximities resulted in~less

dccurate multidincnsional rcpresentations than scales with 6 or 18 categories.
]

. The present study suggests that this fi nding extends to the xeal wonZd Sort-

S

ing-*involved only 2 categories, whereas ratiﬂg and comparing involved 10 andr

100 or more categories, respectively. . . ©7
- . * “ . [ Q=

While the difference in accnracy between Sett 1 and'2 w3s significant, L ﬁ)

<
- ot

perhaps the*more 1ntcrjfting-finding with respect to this factor was that these

. quite different stimul
. L. . ® , 4 i
the dependent variable. Thus, the effect of stimuli was relatiyely less ’ ,““‘

sets accounted for only 4 percent of the variance in | ‘

important than the other sources of variance considered in the study.

\ Scheffe post,hoc analyses of simple interactions at the 05 1eve1 ‘

N L ¢
S fidicated that the {nenrease in accuracy from Set 1 to Set 2 for sorting was

N <

. signi?}nént compared ,to that .for rating or comparing. Moreover, there was no.

I [ LR . - e




. : . ) < . toe . A Closer.Look

g ‘ C ‘ 12

aignificant differenCe between rating and comparing in this regard. The ap-

S pafeht redson is as follows. For the more widely dispersed cities of Set 1,

+

) . .
most subjects formed the same clusters. Therefore, a bimodal proximity distri-

. é"bution of 0's and 1's occurred that did not correspond well to the unitodal

distribution vf actual cognitive distances. On the other hand, greater vari-

;-

@
.

ability in defining-clusters for thifﬁore tigﬁtly knit cities‘of Set 2 pro-
duced a distribution of proximities that compared more iavorably to that of thev
cognitive distances, thus thg increase in accuracy from Set.l to Set 2 for the

" sorting method. However, in rating and comparing tasks, obtained proximities
. . f —~ L . I

)

for both Sets l'?nd 2 compared almost equally well to the distribution of .

(Y2 : N
cognitive distance%; thus there was little change in accuracy across sets. L

.
.

i
. . The primary conclusion to be drawn from the study is that sorting tends to

: ;
. produce less accurate. multidimensional confiburations than either rating or.com="
R

paring for groups of 10 subjects. Interestingly, as shown in Table 3, the ac~

r

curacy of Set 2 sorting, i.e., sontings Jzat vary across Aub;gcts; appears to

become more equivalent to that of the other two procedures as mhc nunber of sub~

J
. 'l;.

’ ﬂ-' jects increases. °ince sorting requires less time thar rating or cdmparirg--

~

about 7-1/2 as opposed to 11 and 11 1/2 minutes in the’gresent study, the former

method may be a reasonable alQernative 1f stimuli are “ {onducive Jto yariable

.
» [}
. * ¢ v > <

clustering amrd 20, or more~sub3ects are employed. Moreover, gince sortiné)time-

. o

is a function ofrh whefeas rating and comparing times are a funccionvof n(n-1)/2,

.
» -

the saving in time and effort increases markedly’as n’!ncreases.

-~
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. , , DIRECTIONS
, ;o

A e

* This questionnairc asks about tha«dlstances between the’ followmg

u.s. ‘Cities.. , y N

. G .

= 4 .

- -Denver
* Phoenix
St. Louis
@incinnati

Kansas-City
New O?Ieans\

t tvgnneapolis

-

In Item 1 below rate the dlstance Ibetween Cmc:mnatl and Denver
$Spall numbers 0-4 indicate small ,

ontnesca1é012345678\9

distances, and*the smaller the number the smajjer the distancé betwcn
Large numbers 5-9 indicate large distances, and the
distance between, the two c1t1es.

_ the two- ClthS.
3 larger the number, the larger t@

enumber01~23456789m

Please circle one and only

-

R
¢ . -

each of the following items.

[

1. Ciricannata. -, Denver - Q
2. Cincinnati - Houston 0
3. ' Atlanta - Denver 0
& Phoemx - M:mneapohs 0
5. New Orleans - St. Louis 0
6. l\ansas Clty Denver 0
7. New Orleans - Houston 0
8.+ Houston - gansas Clty 0
’9 Atlanta - Detroit B
10. Cincinnati - Detroit 0
11. Detrol\t - St. Louis 0
12, Kansas City - Detr01t 0
13, Cmcmnatl - Kansas City N‘O
14, « Kensas ity - New Orleans' 0
0

15.

<

New Orleans - Atlan'ga o

PLEASE TURN TO THE NEXT, PAGE.
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' 16, liowston - Denver © . ‘0 1 2.3 4 5 67 8 9°
>:17. Atlanta - Cincinnati; 01 2 3 4 5 67 % 9
" 18, Atlanta - Minneapolis 0.1 2°-3.4 5 6°7 8 9
" & 19. Phoenix - Kangas City. 01 2 3 4 5 6 7.8 9
» .. 20, Minneapolis - St.-Louts 0 1.2 3 4.5 6 7 8 9
- - 21, Detroit -.Phoedix 0 1 2 3 4 5.-.6t7 8..9
' ' 22, Atlanta - :Phoenix 0°1 2¢3 4 5 6 7 8 .9
23.. Denver - NewOrleans ° 0 1 2+ 3 4 5 6 7 8 9
24, MewoOrleans - Moenix "0 1 2z 3 4 5 6 7 & 9
25. Detroit - Denver 0--1 2.3 4 5 6 7 8 9
* . .26, Kansas City - St. Lowis.  0'1 2,°3 4.5 6 7 8 9 )
27, Atlanta.- St, Louis 0 1 3 45 6 7.8 9°
- " 28, Cincinnati - Mimeapolis 0 1 2/ 3 4.5 6 7 & 9 .
. 29. Cincinnati - St."Loyis 01 2 3 4% 6 7 8 ¢
©°30, Mimneapolis - Detroit 041 2-3_4 5.6 7-8 9.
| _ 31, NewOrleans - Cificimnati . 0 1.2 3 4 5 6 7.8 9 ,
' 32, Atlanta - -Houstod .0 .1 2 5 4 5 6 -7 -8 9.

_ " 33, Atlanta - Kamsas Gity . 0 1 2 3 4 5 6 7. 879 ‘
R " 734, Phoenix - Cincinnati 001 2 3 4 576 7 8 -9
.. 35 Stylduis-Phoepix ¥ 0 1 2 3 4 S 6.7 8 9

) . 36, Kansas City - Mimneapslis 0 1 2 3 4 5 6 7 8. 9

- 37, +Denver - Minneapolis ¥ < 0 1 2 3 4 5 6 7 8 A
38, Minnedpolis - Houston 0 1.2 3 4.5 67 8 .9
" » ' 39, St. Louis - Houston 0,12 3 4 5 6 7 8 -9 @

40, Minneapolis, - New Orleans -0 1.2 3 4 5:6 7 &8 3

© 41./Dehvet - Sti-Lowis . - 0. 1 2 3% 5 .6.,7 8.9
_ 42, Phoenix~Denwer.; - 01 2.3 4.5 6 7-8_9 .
P, 43, 'Phoenix,d.Houston' o 0 \l\ 2 ¥'4°5 6.7-8 9 :
: - Detroit - 0°1.2.3 4 5 6 7-8 G

it - NewOrleans” .00 1 .2. 3 4 5 6°7 '8 9

N
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‘. ' - DIRECTIONS : Ct,

" . , Do this mgc last. .Be suye you have completéd the other parts
w X - of the questmnnalre before you.begin. S .
NES v Use your mental picture or image of the U.S. to locate the

- ’ following~citics on the map proﬁded below. - ° .

&

1.° Denver 6. Kansas City \
N 2. Phoenix 7. New Orleans | °
. " 3._ St. Louis 8¢ Detroit
' 4. Cincinnati 9.l Houston
. 5. Minneapolis. Q. Atlanta

e -

Use a 60t ( <) to irfdicate the location of each c1ty on the map
. below. Then wrlte the mmber of each city (1 thru 10 above) over its

dot (-). lvase be sure to place all 10 cities on.the map. / -

'r

Q ("

/’PLE/&E RETURN THE BOOKLL”I‘ TO THE PROCTOR WHEN YOU HAVE. FINISIIED..




S o PNE._J_/__ COURSE NQ.
_ AN Y S : ,
A p : DIRECTIONS . - .

4 This questionnaire asks about the distances between the

following U.S. cities.

2 "

'

Los Amfeles Ch{cago
Phoenix Denver o . v
* Baltimore New Orleans ‘ - R
: - Detroit ~ Atlanta ‘ s
< Seattle’ Philadelphia )
. ) Q v 3 '.""k-"..
’Imagine that the distance bétween New York City and San Francisco o

equals 100 units., Now compare the distances between the cities above
to the distanceé between New Yotk City and Sar Francisco. ' For example,’
the distance between Detroit and Los Angeles is what percent of the,
distance between New YorK City and San Francisco? Record your answér’
<in Item 1 below.. ‘ S : '

! Complete all the other items in the same way. ' Compare the
distance betiwéén The given cities,to the distance between New York ° /

Detroit. - Los Angeles  --

~

‘ 1. is. % of New York City - San Francisco *
2. Atlanta - Detroit _ i‘s_____,__%' of New Y’o_rk C.it&_ - San Fraricisco.
3. Philadelphia - Los Angeles is _ % of New York City - San Erancisco i
4. -Phoenix - Seattle - is ____;_% of New York City - San: Francisco -4
. 5. Bélti;ngx;e‘ - Denver _>‘ _ is % of New York City - San P;x:am‘isco . :‘
. 6. Chicago - Los Angeles - , s $ of New York City - San Frangisce =
7. Denver - Atlanta is _. % of New York City - San Francisco -
8. Atlanta - Chicago R is % of New York City - San Francisco
9. Philadelphia - New Orleans is i '% of N%w Yotk City:- San ‘Francisco
18. . Detroit - New Orleans is % of New York City - San Francisco
i;l. New Oriean.é. - Baltimore ' "is _____ %. of New Y'ork'Cigy - San Francisco
i2.§ Chicago - New Orleans , is % of New York!"City - San francisco . .
13. ﬁetx_'oit - C}jicago' _is % of New York Gity - San Praficisco . -
14. . Chicago - Denver T . is'___ % of New York City, - Sqn Francisco
"15. Denver - Pl}iladell)}lia « «is___ % of New'York City - San Francisco \51
4

L 2N
1

PLEASE TURN TO THIL NEXT_PAGE.

A}

C,ify’ and San Francisco, and then record y-ur answer as lawpercent.,




’ ' . e
NN .16, Atlanta - Los Angé'lc's'- ’ is 3 of New York City.- San Francisco ,
o179 Philadciphia - Detroit. - "+ *is % of New York City - San Francisco .

, 18, Philadelphia“- Seattle is "% of New York City - San Francisco '
19. Phoenix -_Chicags  ~ s s % of New York City - San Francisco
20. Scattle - Baltimore ; is __. % of New York City - San Francisco
. 21. - New Orleans -*Phoenix is % of New York City - San. Francisco
. ’ 22: Philadelphia - Phoenix is % of New Yotk City - San Francisco
’ 23, Los Angeles’ - Denver is % of New York City - SanFrancisco
) 24. Denver - Phoenix . is % of New Yotk City - San Frdncisco
25. New Orleans - Los Angeles is % of New York City - San Francisco

_ 26. Chlcago - Baltimore R is % of New York City - San Francisco .
e 27. Philadelphia - Baltimore is % of New York City - San Francisco
' 28. Detroit -.Sea‘c_‘cle~ is % of New York éity - San Frazncis,_co‘
< ‘ : :29._ Detroit - Baltimore is % of New York City - San Francisco
) g 30" Séattle - New Orleans is % of New York City - San Francisco
’ - 31, Detroit - Denver is ___% of New York City - San Francisco
32. Atlanta - Philadglphia 3 is __.__._% of New Yogk City - San Francisco
. 33, DPhiladelphia - Chicage - is % of New York City - San Francisto
34, Phoenix - Detroit is % of New York City - ‘San Francisco
") T 35. Baltlmore - Phoenix o is = % of Név& York City - San Franc1sco
36. QChlcago - Seattle is % of New York City - San Francisco
: '37. Los Angeles - Seattle is % of New York City.- San Francisco

e :38;‘ Seattle - Atlanta- ) '_" is $ of New York City - Sari Francisco -
39. B‘al_tj.mor'e - Atlahta is- % of New York City - San Francisco

. - 40. Seagtle - Deqver * is, % of New York City -._Saq Francisco '
- 41.- Los Angcles - Baltlmore is % of New York City - San Francisco
P .. 42, Los Angeles - Phoenix is % of New York City - San Francisco
.43, 'Phoemx Atlanta " is % of New York City -'San Francisco
;;;, .44, Atlanta - New Orleans is __, % of New York City - San Francisco
\ ‘ : . 45\. New Orlc_eans y Denvct: is % of New York City - San Francisco
1 PLEASE TURN TO ‘THE NEXT PAGE.
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CCXV‘[PLEMIE MR PARTS OF THE QUESTIONNAiRE
- . ) M ’ \ . - ‘e
' e

s -+ THEN TURN TO THE NEXT PAGE AND CONTINUE.

~ ) T )




vy DIRECIIONS

Do this page last. Be surc ycu have completed the other parts
of the questionnalrc before you begin.

Use- your ‘mental picture or image of the U.S.'to locate’ the S

L following cities on_the map provided below. .o
1. Los Angeles 6. Chicago
2. Phocnix 7. Denver - ’ ;
3. Baltimore 8. New Orleans .
o |+ 4. Detroit ¢ 9. Atlanta
» ' 5. Scattle 10. . Philadelphia -

Use a dot () to indicate the Jocation of ‘each city on the map
below. Then write the number of each city (1 thru 10 above) over its
dot (}). Please Ue sure to place all 10 cities on the map.

“~

- A Y




NAME

s

DATE /. /[

(OURSE NO.

This questionnaire asks about the distancqsvbctween the following °

U.S. cities.

DIRECTTONS

¢ v -

Los Angeles
Phoenix
Baltimore .
Detroit
Seattle -

Chicago
Denver .
New Orleans
. Atlanta -
Philadelphia

) s

Sort the @ities into separate groups in the blank-space below,
so that cities in.the same group have small distances betweer: them
and are neay one another. Please sort each city. into one and only
one group. Draw a circle around cach separate group. Use as few or -
as many groups-as you think are necesszxg' each group may contait™<5

’
) as few ‘or as many cities as seem appropriate.

)
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-~ -,
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(1]
1

4

<




3
.
A .
v
0
..
3
ki
.
*
-
.
.
1]
.
“
.
.
’
.
»

ERIC

JAruitoxt provided by ERic

. -
.
. 2
-
)
t
B
.
.
t
. .
'
’
.
?
.
-
.
-

.
-
-
-
-
)
IS .
.
»
.
. .
"
.
-
‘ o
- ~
.
¢
.
.
’
.
»
31.
P

e

!

-

%

4

S

THEN TURN TO THE NEXT PAGE AND,CONTINUE.

l°\




DIRECTIONS .

— s

. . Do this page last,  Be sure you hd\i(: conipleted' the other parts
* - <, of the guestionnalre Deford you begin. o oo

S Use your mental picture or image of the U.S. ‘to locatc the .
_ FS followmg Clt]CS on the map pmv1ded below. C oy

. \

I 1. Los Angcles b, \Clncago.' L N
2. Phoenix . 7. Denver ‘

| 3. Baltimore 8. New Orlcans
. . 4. Detroit , 9. Atlanta |
5. Sea’ttle + ,710. Philadelphia-| -

e J Use a dot (+) to Jndlcate the'location of each ‘city on the map®
“below.. Then write- the number of dach city (1 thru 10 «above) over .1ts
.dot (}). Please be sure to place all 10 cities on the map.

.




