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" The unifying purpose that these techniques share, despite their diversity, "

“

, . SUBJECT ABILITIES T0 USE*METRIC MDS: . . <
. EFFECTS OF VARYING THE CRITERION PAIR . 5

/ ) . ’ . \ '
- L By . .. '

i S Thomas, F. Gordon’ .
. . Ty

s INTRODYCT ION
‘ e .
As Schramm-(1973) recently noted:
The main effect communication has on ys is on the pictures in our hezés,
our cognitive maps of env1ronment, our images of ourselves, the beli

s -we have accepted and are.prepared”to defend, the evaluatldns
of our relationships to indiyiduils and groups. (p 19?)

S !

Wultidinensional scaling (MDS) provides the tool for the creation and explorrtion

“and v

' .

»
o

of these cognitive maps and their related communication/cognitive processes.

2 , - P . i T '

For mass ¢ommunication research, the power of MDS rests with its ability to. .

provide quantitative multidimensiopal models of cognitive processes which can
. , »

In essence, examining an

~

be applied to-a variety of mass'media effects areas.

MDS plot representing relevant audience conceptions is like looking at the N
“ < .

average mind of the listener/readerIV1eVEr:. Studying, ip a-precise quantitative

~
*

sense, the interrelationships of these conceotions.appears to hold ekceptional

-

potential for explanation, prediction, and underspanding,of communication related

’
° 4 . , 4 @

phenomena. ‘

-
0

Approaches to MDS . R <.

*

Although a variety of scaling techniques’are available *for MDS, Shepard (1972a)

»

is the double one (a) of somehow, getting held of vhatever pattern or structure
may otherwise lie hidden in a matrix of empirical data and (b) of representing
that structure in a form that is much more accessible to the human eye--

namely, as a geometrical model or picture (p.

—

— 1

The c0mpetent assistance of Michael Fisher and Gary Solarz is greatfully -
acknowledged. Their efforts in data collection and processing were far .

' above and peyond the call of duty. “Thanks gb also to- Gary Jeffries and .
Ken Galenefor their help, in data cqllection. :
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The two major .approaches to MDS are referged to as the "clasgﬁcal” or "metric"

. < ’ .
approach and the ''nonmetric" approach. These terms charagterize the level of .
. ’ /
measurement of the data used in:the scaling procedures. In the metric case interval
- \ ' < 0 )
or ratio data are required whereas in the nonmetric casé ordinal. data are sufficient.

‘Building on the mathematical groundwork of Young and Householder-(1938) and

Richardson (1938), Torgerson (1951; 1952) is credited-with perfecting the metric

formulation of MDS and his book published in 1958 has become the classicEEtatement

The first computer routines for nonmetric MDS of ordinal data were introduced

by Shepard (1962a; b) and later refined by Kruskal (1964a; b).-

oy

[

LN

Nonmetric vs. Metric Advantages & Diggdvantages

-~

Nonmetric. In nonmet c MDS ordinal jydgments pf the similarity of a set of"
elements are obtained‘(this is the»mostgcommon form of data collection although

others are possible,.sEe Shepard, l972b for other types). These elements are then
. ]
modeled by system%ﬁically changing their structural relationships (an iterative

.

: process) until they ”fit" (show a linear or monotonic relationship with) the original

v

ordinal data. The resultdng positfpﬁa“ f the elements are thus transformed from
;'!”

ordinal information to inw,rVal and, thru an additive constant to ratio representations.

b : ' ,
There are a variety(of,nonmetrgg MDS routines available., . Of those using aggregate

-

data {(most relevant for m'ss media) Shepard (l972a, p. 8) notes:

’ " ...vwhen they are applied to the same set of data, the various methods of
" this general type...usually yield virtually indistinguishable results.
after all, monotonicity is a rather well-defined notion and any reasonable
. ‘way of evaluating it could be expected in prnctice to lead to similar results

'ENonmetric sdvantages (Shepard, 1972a):

1, Métric representations (models) -are derived from ordinal information.

s> 2. The Judgement task for the respondent is easier than in the metric case.

3. The method can be applied to situations vhere collection of metric (
infarmation may be questionable.\ - . .

- ’

>
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Nonmetric'disadﬁantagesi L « ‘ o

Y

1. The model is prodyced thru -iterative (repeated) adjéstment of the structure
for a best fit with the original data. Since these data are ordimal, the
model is still constrained to fit only the orderings”of the judgements
(Woelfel,.1975). o

2\ There should be at least two to three timesYas many -elements ta‘be structured,
as there are dimensions if an optimum fit with the original data is to be
obtained (se€ Sherman, 1972; Spence, 1972; Young, 1970). Thus, to decide
how.many elementd to use, some prior knowledge of the démensionality of
the structure would be beneficial (Danes and Woelfel, 75)

3.“"Stress" (lack of fit with original data) increases as the number of elements
being scaled increases (Young, 1970); yet, the metric retrieval becomes
more precise (Danes and Woelfel, 1975). i .

4, The iterative and algorithmic transformatlons require more time and expense
than do the"metric routines, .

«

Metric MDs: Metric.MDS procedures elicit dinterval or ratio judgments of the

>

degree of similarity of a set of elements. Since, in the aggregate case, the distances®

between these elements are obtained as mean dlstances, they can be scaled directly

with no need to go thru the 4iterative process of nonmetric MDS in order ‘to ‘obtain the .
A . .

final structure., In the‘interval data case, the additdive constant transformation would

RN

be needed to obtain ratie data for the final structuring. If ratio judgments are
* - N E . *

initially‘elicited, no déta'transformations are required, Thus,‘the preferred case

would,be ratio ﬁudémenté of the similarity in terms of distance. The following

e

advantages angt disadv thes are bi§%d on this paired cemparison ratio intric approach,
- E
by ivingﬂthe subJect a criterion or standard which can be used

’ ’ . .

par{sons. For example, the subject isne6§d that elements A.and B

to make all other ¢

.

are X units apart.ul ow; g this, they judge A from C, C from B etc. for all pairs/;;f‘

' (See the methods seckion of this paper for completé instruc;{éKZ).»fThe abﬁblu;e zero szfih

point f*\cstablished by ﬂnstructing the subject tb regard complete identity be(;wen e

o /“':” o Vo A
any two elements (zexo dissimilarity) as zero distance apart. ﬁffﬂfﬁ e
P . P P 4 4 - : [N S . .
. , R - - < X
. . : A -
’- ' ¢
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Metric advantages (Woelfel 1974) ‘ . .

' 1. No ihformatlon ts lost in the creation of the structural whole from the o .

. original ratio data,

2. Sinee no iterations or transformations are needed a definite cost-efficiency
benefit is gained. ' .«
. 3. Comparison of structures across samples and/or over time is facilitated '

if a consistent ratio scaled standard of judgment is presented each time

judgments are requested, ’ : .
C, 4, Relative to the aggregated ratio judgments, as opposed to interval or ordinal
. . judgments: », .
. .' a. The scale is unbounded at the high end, continuous,'and possesses an
* absolute zero point. '
- b. As an aggregate or sample mean, th4se distances between elements are

the best estimates of the true population conceptions. -
¢. Error in mean estimates can be expected to be random, normally distributed
about the mean, and inversely proportional to sample size. L

—_— . »

. 1. Ratio scaled metric judgments are more difficult to make than ord1na1 judgments.
2. If judgments are more difficult, reliab1I’ty should‘suffer. To overcome .this
.arger sample sizes may be needed. - S
3. In the ratio technique, criteria for the choice of a standard or criterion |
pair to which all other judgments are relative have yet to be empirically
determined. Also, information about subject abilities to apply a given
criterion standard in mapping out their cognitions is minimal.

. Metric d1sadvant4ges ' . o 4
\
i
|

On face value it would appear that the advantages oﬁ the metric approach would

make it a clear favorite. However, the disadvantages should not be taken lightly.

\
\
|
\

4 |

. |

i
\
\

In the aggregate metric case disadvantages one and two above can be overcome by
utilization of a sufficient sample size.. The third disadvantage above is central to

theﬁapplieatipn of;the technique. The present study deals'with this problem area.
P ) _ -

P . . s . M
. -

THE PRESENT STUDY

,',. L

The seIectiOn of a suitable standard or criterion pair on which a11 other .

§
Judgments are based in the ratio metrie approaﬁh appears crucial to the technique

bt .
» v

since ‘this criterion becomes the ruler used by the ;espondent to measure their .

. . , . . R | id . .- N =

cognitions for the researcher. The criteria available for the selection of this

. .
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standard are minimal. Woelffel (1974a, p.-16) sugéesté the following:

33 4
— N 5k ¢ >

First, the standard should be relatively stable. Changes in the _
standard over time can confound time series measurement8 and pre- .
vent meaningful comparisons of measurements made at different times. _
.. Secondly, the standard should be the same for all 0bﬂervttp—1€ﬁﬁ%é%;‘

™ less of reference point, i.e., two independent observers must both
agree on_the- length, for example, of a meter or a kilometer. Less
impoftant, but nonetheless worthy of consideration, good practice. J/’._'
for minimum error suggests using a gtandard approximately midway

\,

between the largest and smallest measurement likely to be encounterggz .
(measurement of astronomical distafices in miles, for example, is . .
cumbersome, as would ‘be measurement of terrestrial distances in

fractions of light-years). g

The pfe;;nt study builds upoﬁ"the last o1 the above suggestionsLin assessing the
reSpbpdent§ ability to uge standards of differing unit lengths (10; 25, 50, 100)
involving\pairé from the extremes of the, concept domain or pairs closar tegether

.

in that domain, At the same time, the findings of-an earlier study by Gordomand

De Leo (1975) are replicated. '

The Gordon and De Leo study determined that pro@iding a 10 unit criterion
paif compo;ed of the extremes from a homogeneous .concept domain producea a structure

which was statistically ideﬁi}cal to using the concepts 'red & white" as a criterion

(10 units apart) and/or 2p{ng only a ten unif scale base with no anchor, concepts
(with'the option to make judgments larger than 10 units), The interpretation of
those results suggested'qhat for the red-white and no concept treatments, the only

uiégh}e information for the subject was the 10 unit scale base since color, was

irrelevant to the concepts being judged, Thus, judgments were made with that scile ~
base in mind and identical structures resulted. w{th the extreme concepts as the
criterion,_a1though|thesq concepts were meaningful, the fact that they represented the

- NI ) . . )
extremes produced the same result by essentially limiting the judements to that base.

The present studf_qu designed to reﬁiicate tﬁéaiindiﬁg that the criterion paif

~

consisting of the extremes from the concept domain will produce a structure identical
A . - h

J
ferd
)

to providing the same scale basewith nc concept anchors, As well, the study extends

Sclde g
Y’ '\fl’, ' -Y' . , . « L)

this to vqrﬁhthe distance between thé/;oncepts to further explore the subject's
‘LU. - -
ik

ability t4 ‘“ﬁfhe criterion given. LT
Y ‘.;p . .

ok ﬁ#" . . to.
ey r ! -
! q, . ; - ’ '
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Overall, it was expected that the same reclationship as evidenced in the earlier

study by Gordon and De Leo (i975) would hold true.. Thus the prediction was:

N _ 4 N L -
Hy: Given the same unit distance, the no criterion pair ang.tﬁe;extreme concepts ’
criterion pair will produce statistically identical structures, . Lo

1]
-

Also, given the evidence concerning the reliability of metric MDS with aggregate

- data (see Barnett,elg72{’6;11ham and Woelfel, 1975), it was pfedicteq that:

¢ .

Hy: As the distance between the criterion pair ‘is increased, the resulting
judgments of distances among concepts will increase but the pattern of
_ concept interrelationships will remain the same, _ ’

In the Gordon and De Leo study a fourth ctiterion pair treatment was employed
using two concepts somewhat closer together in the concept domain: The results of that
comparison suggested that acriterion pair using concepts that‘are close together

R

will produce an expanded structure since most of the judgments must be made outside

N

‘

. _ . o
(larger than) that distance base. Thus,".the prediction was: . -
Hy: A criterion pair using concepts close toéethef in the'céncept domain will

produce an expanded structure (as compared to the extrémes), yet the
interrelationships ¢f the concepts will remain the same.
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MEmonor;ocY :

) ’ "Concepts B . : .
As a methods study, the particular concepts used for the scaling 4 v,

,
. . ..

. - - A

AN

comparisons were of secondary interest. The concepts sbiected Were types

. - . s
'
. . \ N

of television programs and - part1cu1ar titles of shows related to .each
' 1

»

program type. These ch01ces were made on the reason1ng that most subJects O

)
:

would be able to judge these‘concepts and, asrsuch, maximum Judgements would

be obtained, Also, the clusterinés of program titles with program types

could be examined for internal content validity of the resulting'structures.

o

Six genmeral program types and six reﬂated;shbws plus the concept e (self)
» . s A

8

, resulted in a total of 13 concepts requiring 78 paired judgements. The s

particular TV shows were selected on the basis of having high ratings
“ . .
)

in a recent ratkmgs period (Broadcasting, p.19). A listing of the concepts -

1 P i ° l .
. follows: :

1. Children's Comedy ° 7. Fat Albert N\ . "
2.°Adult ‘Situation Comedy . 8. All iIn the Fapily | . . '

General Hospital .

The Waltons - : ,
Medical Center '

. The Streets bf %an Francisco - M

. L 3! Soap Opera
‘ A . 4. Family Drama’
5., Medical Drama
. ‘6.~CrimelDrama

. e s
. - ] v

* preatment Conditions g ) .

, To explore the effects of criterion pair variation and to partially
' 4 o .
replicatg, the findings of ou; earlier study (Gordon and De Leo, 1975),

\
-

three’ maJor treatment variations were employed First, the extremes of

s . R

- the conoept doma1n were used and these were specffféd\as d1ffering dlstances
apart for different treatment groups. Second two conhepts closer together

in the domaih were used, vanylng their specified distance. Third, no concepts

.
ry B . ] ¢

were used but instead subjects wefe simply told, '%s you judge the distances, -, -




» s

keep & ten point scalé in mind -- some shows may be less than ten units apart

and others may be more." The nine specific treatment conditions (independent ’
groups) were as follows: . B ' ) .
l. None (no anchor concepts, only a 10 point scale base)
s 2. Children's Comedy - Crime Drama = 10 (CC10)
' ; . 3. . " ", =25 (cc25) “
- . 4. . . . " L] ] " = 50 (CCSO) . o -
| ‘ 5 n " I # 100 (CClOO) v .
6. Family Drama. - Medical Drama = 10 (FM10) - )
7. Mmoo " =25 (FM25) . . ¢,
8. . " "o \ - = 50 (FM50)
ool " " | =100 (EM100)
Subjects L - ) )

-

: .“© . : o :
A total of 863 students were thegsuﬁjects in this experiment. The number

" .’in each treatment ranged from 92-112, The large numbEf of subjects was deemed-

’ necessary so that the comparisons. w0u1d be based .on stable structures. Tabiﬁ‘l
‘3‘ B 4 -
provides the n's for each treatment. , The students were randomly’ as51gned

L]

(by classes) to treatments. The departments sampled inciuded Anthropology,
v . ) . o]

Educatipn, Journalism, Psychology, Radio-TV-Film, Sociology, Speech, and Theater.
Relative to ' the distribution of'Subjects to treatments (see Appendix A),
. . . . -

- ‘Chi Square analyses on the media related variables of"(l)'average hours of TV/day,

’

(2) average hours TV/week and (3) preferred .types of TV progx\‘z:Nthe distributlons

- of subjects 1n all treatment groups were equal, This is true also for the demographic

varlables of age, sex, and fam1f; 1ncome. On year in school, the random assignment

[l .

‘of classes to tteatments resulted in treatment CCSO having upper class students T,

*, .

overrepresentéd——all other tneatments were equal. .On tace, cC25 and CC10 had fewer

33
b

Blacks than did the other treatménts. . , o . .

v
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Procedures . . .. ' ‘rﬁ\\\\

The data were collected December 1-12, 1975. Subjects in‘classrooms;

' ’ . f - ' , ' ]
o were given one of the hime treatment variations and the following instructions

. ! ’ . - / .t .
. , i . . ~ : .
were read with them: . ' .o K : )

®

.. ' - This form asks you to tell us how different (or in other words, Vo
how "far apart') TV shows are from each other. Difference, between © - | -
. shows' can be measured in units, so that the more different two shows \ﬁ
are, the more units apart they are, To help you know how big a unit | .
is,* and . dre ' .units apart. : o
You are supposed to tell us how many ‘units apart the’ shows on the next ° ' t
! / few pages are., Remember, the more different the shows are from each ‘ %
other, the 1arger the number of units apart they ard. Some shows may
be more than. ~ - units apart and_ some tiay be less.
Note that: . W .
-~ '"me" on the questionnaire meansyourself. Judgements involving "me’
should indicate how close yzu feel to that show or type of
‘ program, -
== _Zero can be used as a distance; if you see two things_ as identlcal
. : ' ‘they would be zero distance apart.
. -- If you are not familiar yith a TV show or type of program, leave
C ‘that pair blank. .
X Please work quickly, Judge th shows as pairs rather than trying to .
R relate each judgement to all others. '

-
A

: « a part1Cu1ar treatment. For the no criterior pair treatment the last sentence . .

4

in” the flrstéatggraph of the instructions read, '%s you judge the distances,

\ /
keep a tep point ‘scale in mind. -- some concepts may be less than ‘ten units : .

. " v

.

apart and others may be more," a -

. &

<

On the average, the items were completed in 15-20 minutes; Most'of(the

—

SubJects were able to judge the 78 pairs with the average number .of suBJect -
Judgements ranging from 83 87 to 106 74. , . . ' .

:
.
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Individual Treatmentss
Using version 3.0 of' the GALILEO metrig MDS pfogram, treatments were ) . )
' ? . S & o ~ !
“first processed ihdividually. Appendices B1 ~ By pr de the summiry

. . .

statistics for each treatment and the resulting normal factor solution
) _ C i i

which defined the concept Jlocations a$ coordinates in three-dimensional

t : v

-space. Table 1 provides the percent of real distance accounted for by the three

\

factors, the imagiﬁary distance of the total solution, the trace values,

and the average distante judgment for each treatment.

[ »

Ao
‘ . - .
1 To avoid the effect of extreme values on the means, maximum values

!

‘ 1
\ '
\

were set for each treatment using the maximgm value option of the GALILEO

program. These values were\détermined_by successive runs in which the .

N »

extreme values were gradually reduced while dbserving the minimum~-maximum

descriptive statistics as related to (;) the .criterion pair given; (b) the

v
means} and (c) the standard deviations., The maximum values finally used

:

are provided in Taﬁie 1 along with the number of judgements that value excluded,
" and theiaverage number of observations reﬁaining per cell, .
- t ’ hd

Given the scaled concepts, pqus,oﬁ'the first three orthogdénal factors

b4 /

were obtained d%ing the plot option of the program. These plots are preseﬁted . ’{

N ~
. ‘.

in Figures 1a-1iu The high degree of similarity of inter-coneept locations

across the treatments is v{sually evident in these figures. Keeping in mind ,1’
LT ‘ C ¥ I . . l ' ; n e
the mean distancesz these plots show that tﬁ% concept locations are highly
. . t . e

.

similar for each~tf¢é§mgnt, wﬁile the actual mean distances between concest

«

~ 1

. » o .
d¥ffers considerab across treatments. .
Je ) ' ‘v .o
. Y 4 .o ‘ P .-
L :(' ) . . . . . = -
L. v L A . . L ' . - H
Comparison g%. Treatments . R -

0ss treatménté, the mean distances for the 78 pairs in each treatment were \52
, ; A . Al ’

standard Pearson product moment correlatfon. Thus, ' ]

! - 3 RS o o @ .

- .
.
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P : - * T “
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esents the raeults of these intercorrelatiens.
k3

extremely high ranging from .933 to .988.

Py - 0f course, these exce\EJOnally high correlations ard the high degree of

iigearit-y' evident‘om the plots suggest high predictability. ‘For example,
- - "\ ‘ L '
a simple two yariable linear regression of«che criterion gair distances as -

"independent varj;bles (within a CC or FM treatment set) on (1) the average distance

7

'judgﬁent, (2) the trace values for each treatment, (3) the overall sum of‘squares
for all matrix values in each treatment and (4) the average distance moved for the
concepts in each treetment, as dependent varfables produces r2 (variaﬁce explained)

I4

values ranging from .966 to .999.

one (pyedicting stafistically'idenq%£a1 structures for CCl0 and NONE) is confirmed.

A 1

Tht€ result replicetee the findings of our earlier study;
Comparison spaces. vNext, the treatments were compared using the
{

Comparisofh of Spa s,obtion of the GALILEO prograﬁ. This option uses a
least squates rotation of the axes of the individual treatments to one

treatment specified as the mainspace. For this.plot, the treatmentls

concept numbers are placed wlth the first plot and the CC10 plot would have . -

placed 13 numbers into a very small spa%e). The trace ordering was: CC10,

. . .
Nome, FM10, CC25, FM25, CC50, FM50, CC130; FM100. Figure 2 shows e resulring
. . K . *‘ * . ’ k4 - .
plot and confirms the intercorrelation interpretation that the relative concépt

lod‘tioﬁé are highly similar for each treatment but the space expands as the

.




\; . - h
L)
criterion pair distance increases. ,(As predicted, for the same given distance,

the critefieh-pair which is closer together produces & larger space than 'does

2
the extremg pair. - -
Fig@e‘B presents the comparison of spaces plot for only the CC10 and Nome ,
treatments, both having a 10 unit base. It is Sbv_ious from this plot that ,

. '~
hypothesis one (predicting statistically identical s}gt{tures for CC10 and None)

~

is confirmed. This result réplicat;u the élndings our ea?!{i\er study.

SN - .\\\' ‘ \

Distance Judgments Relative to C%iterion Distance O . _
.:-—» T \ LR
- « . . \ R
The correspondence of the average (observed distances in a resulting structure"*u .
. ’ \, ~
”~ . . . .
relative to the criterion pair used to eliéit those structures should p}vxide useful

information fo e se}ection of the crife r. To examine this relat\liaiu.p

- &

the concepts involved.in the pair were also included within the concept list,

¢

The actual average judgment of the concepts involved in the criterion pair, for /J
: |

-

each treatment are given below:

Ave. ‘Judgment,/ Difference
Treatment ( CC concepts (Crit,.~-Observed dist.)
NONE 8,02 - .- T1.98
cc10 - '9,54 - .46 s .
cCc25 23,09 ~1.91 _ :
CC50 g 48.83 1.17 )
.cc100 97.16 . 2.84
FM 10 ‘ 6.47 . 3.53
. FM 25 17.15 7.85 °
e FM 50 . 27.60 22,40 v
! FM 100 50.97 - 49,03 .

"It is clear.: from the above that the-.pair involving the extremes given as’ 10 units
R ﬂb .
apart (CC10) produced the structure (on that pair)/vﬁ-ic—h'most CIOSW —

the criterion distance given. The guestion of whether thi\s s:l.ng-le pair is representative/J
- since it. was given to the subject is answered by’ the recogni\ion that it was given J
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. to all treatments yet there are gross differences across treajgnts; and, at the

o -

same time, the 1ntercorfe1ationé of the structures as yholes‘are eitremely high.

i

Since the FM «concepts were quite close together in the Zpace,.it would be expécted

-
.

that any movement in that direction by choosing other than the extremes would
reduce the d%ipancé'averages overall. Thﬁs, it can be concluded that if thé absolute

distances in the structure are pf interest, a criterion pair involving the extremes

> .

would be the best choice. ' )

»

Variability of Judgments

The variability of the concebt pair judgments across treatments was compared

thru the coefficient of variation. This cpefficient, which is the ratio of the

&

standard deviation over .the mean was used rather than a direct comparison of
N\\\\ . variances because of the differences in scale bases across treatments. Thus,
‘ratios were calculated for each concept pair and these weré'avefaged across_the

78 pairs for each treatment. Table 3 presents the mean and .standard déviation
N L] - -

for ¢ach treatment, the one-way ANOVANqomparing all nine treatments, and the selected

4 Y

comparisons (Scheffe's procedure).

- // Following from the significant qverall ANOVA, the selected comparisons
. demonstrated that the only significanf differences (p<.05) were between CC10 vs,
- ° -

1 " FM10 and €C10 vs. FM100. . Thus, Qariability of judgments relative to the mean of a

<

2

given scale base revealed'thaf CC10 produced the smallest variance ratio with FM10

. .

\\: . and FM100 producing the largest. In gederal, this ratio was larger for all ™

" treatments as ‘compared to the CC treatments, though not significantly so tn most, cases,

- .
. -

" “Skevness of Judgments ;

a - >

The skewness of the distributions’ of judgmenés within each treatment were

compaTed by averaging the skewness values of each coﬁcht p%;;/vifEZn each treatment.
. § . * . \




-14-

Thus, since there were 78 concept pairs in each treatment, 78 skewness values

were averaged. The mean skewness values were then compared by (1) comparison

.
&

to a normal distrf@ution, (2) a one-way ANOVA across the nine treatment groups and

(3) selected comparisons using the Scheff& procedure. The mean $kewness values and

»,

~related standard deviations appear in Tabla 3. - .
. The skewness value; demonstrate first that all treatments on the average,”
were sgewed significantly to thé right as compared to a normal curvel Thia skewnass
is due primarlly .to the effect of the larger distance judgments ‘in extending the
right tail of the dlstributlon. Thus, as the criterion pair distance ;aér;ases,
the extent of the skeaﬁess to the right also increases. Overall, CCl0 was the least . 1

Nt

A * .

4§?Skewad though still significant at the .05 level. The stjyﬁess of all other treatments

‘ . ’ : . . /
was at . or beyond.the-.01 level.

a4

The ANOVA comparing the nine treatment groups on skewness was significant (p<¢.001).

\

. ‘ . |

The selected comparisons demonstrated that all other treatments.differed significantly ‘

- . R " —' ‘
from CC10 (pg.05) witﬁ'the.single exception of%bCSO. In terms pf_general consistency
. o F “ .
-the criterion pairs involving. the extremes (CC) were less devigptjthan,were the closer

pairs (FM). Here, CC25, CC50, apnd CC100 did not differ significantly from each other.

.Kurtosis of Judgments

4

v

The degreé of kurtosis of the distributioms of jhdgments,onqthe concept pairs
‘were compared thru analyses similar to those for skewness. ‘The kurtosis values for each

concept_pair were averaged for the 78 pairs in each treatment. The mean kurtosis

v

values were then examined by (1) cemparison to a normal distributlon, 2) a 6ﬁe-wag )

ANOVA across the nine treatment groups and (3) selected comparisons (Scheff 's).

s

See Table 3
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Validity checks. Two elements were built into the design of the instrumentation

b

to allow for validity checks on the structuring of the conceﬁtS. First, as a type of

content validity check the particular television program titles were expected to

clustér in the space near their general prograﬁ type. It is obvious from the plots

that this is the case. Second; agja form of coni}ruct validity check; an open ended

NN .
item was included asking the subject to indicate, in general, what types of TV programs -

they prefer. A summary of responses to this question and the significance test

for differences between freatments appears in Appendix A. The significance test

shows that the treatment groups are_equal in terms of program preferences of the

| o

' subjects in the itudy. Also, of the Program types used, the preferred ‘types wefe adult

’

situation comeédy and crime drama. As can be seen in the plots, the "me" or self-
Al A s f

cbncebt(is located between and nearest these two types. The fact that the self-concept

is somewhat distant from all programs, in general, is evidenced by the fact that a

.

substantial number of subjects indicated preférences for types of shows not used in
this study (see Appendix A). Thus, although the validity checks are minimal, the ,

structures are highly.inteipretable in terms of both the content and construct checks.

* -
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CONCLUSIONS AND D1SCUSSION

i
s i

|

|

J

. |

Hypotheses Conclusions . }
\

|

|

\%3, T‘E/resulte\of this study confirmed all of the initial hypotheses - ,
N
\

First, the no concept criterion treatment produced a structure which relative
to mean distances, was essentially identical to the structure produced i
by the extreme concepts criterion pair (see Figure 3). ~'

'\‘_ N
N

‘éecond, as the distance between the criterion pair was increased from 10 to 25,
50, and 100 units, the resulting structural space was increased--yet the
interrelationships of the concepts to each other remained the same
(see Figure 2)

[

in the concept domain will produce a larger overall structural space than
will the extreme concept pair. This results from the fact that more
judgments must *be outside or larger than that unit base.

-

\

|

|

\

%
Third, Given the same distance between criterion pairs, the pair close together

\

Subanalyses Conclusioﬁs

)

Further analyses companing the judgments resulting from the extreme criterion

pairs (as opposed to the closer pairs) showed (A) more consistently high intercorrelations

among all structures, (8) less variability of/judgments, {C) less ,,skewnessg (D) 1less.

.

kurtosis, (E) more idterpretable absolute distances relative to the criterion pair

Voo . .o
distance given.
: . K Y

Within the ektreme pair set the least deviant judgment distributions resulted

Fs

from the CC10 gnd\CCSQ conditions. CCl0 produced the lowest variability of all pairs
_{though not sighificantly different from any other CC pair), the least skewness, and
ithe smallest absolute difference between' the criterion distance and the resulting

observed distance on that pair. CCSO however was just as low,in variability apd

skewness, and produced,the only distribution not significantly different from normal

on kurtosis. The CC10 distribution was the only treatment significantly flatter

\ %

~

(platykurtosis) ‘than normal. R
* > . “\‘ D ¥
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.
.

The 25 unit distance,-‘as.an odd number, .appeared to be more difficult te use.

¢
.

This distance; for the: extreme pairs; prodJCed the most excluded scores on‘the maximum
0 0

value limits.. and the secbnd highest variability, skewness, and’ kurtosis values“-

.

|
The 100 unit base, produced tHe most skewness and kurtosis(bf the extreme ‘pairs.,

[4 L] -
¢

) The frequency distribution of judgments for CC100 revealed thdt aImost all Judgments~

5

weré made 1n lU unit Jumps,wi;h some 5 unit choices between. This continued up to "«

. 3

the 130 uni d}stance and from thereafhe Judgments were in 50"s and lOO's. Thus, "

« 7 .
with 100 uaits thelfull\?cale is rarely used and the larger jumps at the extremes . o

-

contribyt& “to the distortion “of the d1str1but10n. : -
N o ¢ ..t I * ) v X é
. - ‘ . . -
Discussion . . T PO
‘ . - - v . @’a \'.’

The results of this study; relative to the ability of metric MDS to reproduce

. o

a consistent structure as operationalized thru the GA&ILEO program_ and .the subject s .“
ability to adapt to a-given criterion are very impresstve. Thedidds that nine \;{_,‘r T
1ndependent groups of people, each using different criteria to Judge 78 different.pa;rsﬁ
of concepts, would produce statisticallz identical structures must be very Ibw._ Thus,‘
these results shed light on both the subJect s ability to adapt to’ differing measurement
criteria and the method's ability to precisely reflect those Judgments.‘ Error on -

. either side would have decreased the lihelihood that similar structures would be *

~ < - .-
.

evident across treatments, ¢

’
1}

It is clear that for the choice of a criterion pair for use with a homogenedus
N 3

. N
3 ' - N

set of concepts, the extremes from the concept'domain are preferxable over a pair
R . i . 4 - . e
close together in the set. Given the evidence for interpretation of the absolute I
L ’ ‘ - ? «

distances produced from the judgments this also appears preferable over the suggestion ’

: : \
to choosesa standard, "...approximately midway between the largest and smallest ]

o« .

measurement likely to be ‘ericountered,..." (Woelfel, l974 p. l6).u.

-~

‘ ,.? ' - - = -

N
\




P - .
- : . +

- ' The best choice’for a unit distance between concepts in the criterion pair
of 'those, tested, appears to. be»either 10 or 50.. On the basis of the distributions,

50 ‘would be preferred. However we should note that in the methods seoxion it was

K <
- ]

p01ntcd out that the random assignment of'classes to treatments resulted in an

bver représentation of upper class.students in the CC$0.treatment._‘Thus, the .

. -
. -

greater consistency of CC50 in terms of kurtosis may reflect the greater degreé of
. « < . . - . . N

homogeniety of that group and their more 5dvanced'cognitive skills., el -
e ’ . ' 4 : vj,"'

These findings should be placed in the context of both the nature of the concepts

and the characteristics of the sample. The concepts were purposely selected to be

homogeneous. A heterogeneous set of concepts might show less stability. As well,

f . - L.

the sample of college students may be better able to adapt judgments to differing

b . . .
‘criteria than is the general public. These questions are yet to be explored. Overall,

putting -aside the differences in the distributions resulting from the different pairs,
< ) L - X - ) Voo

the fact that the structures as relative wholes were .so consistent under the variationms
, .

1mposed makes it cléar that this procedure is exceptionally robust. Thus, given

a sufficienﬁ sample size and care with extreme values, it-is reasonable to assume -

that accurate representations of the general pgblic would be obtained. - :

o’ .

ERIC.. ¥ S

Aruitoxt provided by Eic: ‘ hd

s
NN



- Gregson,.R. A, M.’ Egychoﬁétrics of Similarity. New York: Academic Press, 1975.

-19-

{  REFERENCES

~

Barnett, G. A, Reliability and metric multidimensional scaling. Unpublished'
qesearch report, East Lansing, Michigan .State University, Communication ]
Depar ffment, 1975. . : . i :

-

Broadcasting. "ABC~TV Takes Over Second in Ratiﬁgy;" Vol. 89, No.13,-
September 29, 1975. -/ ' = .
. . . : : . # ) N P ]
Danes, J. E,,’and Woelfel;QJ. An alternative to the "traditional" scaling K
paradigh in mass communication-reséarch: multidimensional reduction
.- of ratio judgments of seperation. Paper presented .at the annual

meeting of the International Communication Agsociation, Chicago, T975. - “

. ..

Gillham, J. R. and Woelfel, 'J. - The Galileo system of measurement: ‘preliminary
evidence, for precision, stability and equivalence to traditional measures. , - -
Unpublished research report, Akron, Ohio, University of Akron, 1975..

Gordon, T, F., and De Leo, H. C, Structural variation in "Galileo" space: .
effects of varying the criterion pair in metric multidimengiqnal scalings ‘
“Paper presented at the annual meeting of the International/Communication
Association, Portland, Oregon, 1976.

f
‘ .

®

Kruskal, J. B. Multid@mensional'scéling by optimizing gbodness of fit-to E N
a nommetric hypoghesis. Psychometrika, 1964, 29, 1-27. (a) = ’

Kruskal, J. B. Nonmetrit multidimensional scaling: a'numerical metﬁod¢
Psychometrika, 1964, 29, 115-129. () . ) . : - N

»

~ ) a

Richardson, M. W. Multidimensional psxshophysiés. Psychological Bulletin,
-~ 1938, 35, 659-660. - ‘ - . T

<
-

Schramm, W. Men, Messages, and Media. ’New‘¥ork: HQ:peqié Row, 1973, .

Shepard, R, N, The amnalysis of proximities: multidimensional scaling with
an unknown distance function: I, Psychometrika, 1962, 27, 125-140. (a)

Shepard, R. N. The analysis of~proximiliés: multidimensional scaling with
an unknown distance function, II. Psychometrika, 1962, 27, 219-246, ®).

Shepard, R..N. Introduction to volume I. In R. Shepard, A. Romney, and S.
> ° Nerlove (Eds+), Multidimensional Scaling: Theory and Applications in the
Behavioral Sciences, Vol. 1. New York: Seminar Press, 1912.‘(3) ¢

. . A
Shepard, R, N. A taxonomy of some principal types of data and of multidimensional
methods for their analysig¢., In R. Shepard, A. Romney, and S. Nerlove (Eds.),
Multidimensional Scaling: Théory and Applicatioms in the Behavioral Sciences,
Val. 1. - New York: Seminar Press, 1972. (b) . - -




'

’ v - . . Yy
_— : ) . e
. N ‘ v ° Y
. < .
:
. .., o ’ .
. ’ L .
’ . - »
. :
‘

L.
v 4

02

Sherman, c. Nonmetric multidimensional scaling* a Monte_Carlo study of the

, “basic parameters. Psychometrika, 1972, 37, 323- 355 )

v D ' /
Spence, I.

A Monte Carlo evaluation of three nonmetric multidimensional s

caling
algorithms.\ .Psychometrika, 1972, 37 461-486.

e
N

Torgerson, W. s.

A theoqetical and empfrlcal investigation of moltidimensional
-"* scaling,

Ph.D. Thesis, Princetom University,.-1951,

Torgerson, W, S. Mulé¢idimensional scaling: 1. Theory and method. Psychometrika,
1952,‘17 401‘419. * ‘ H

-

Torgerson W. S,

Woelfel, J. & Saltiel, J. Cognltive processes as motion in a multidimensional

. Space: a general linear model, Unpﬁplished manuscript, Michigan State
University, East Lansing, 1975,

——
o -
0s

Theory. and Methods of Scaling.

Ney York: Wiley, 1958.

‘Woelfel, J. Procedures for the prec1se measurement of cultural processes.

Unpubllshed manuscript, East "Lansing, Michigan State University, }
COmmunlcation Department, 1974

v

N\
~

Young, F.* Normmetric multidimensional scaling: recovery of metric information.
Psychometrika, 1970 355 455-473.

.
.
~

_, Young, G, & Householder, A. S. Discussion of a-set of points in terms of - tbeir”
mutual distances, Psychometrika, 1938 3, ‘19 22




- R . @ \ : N :
. ST & . ¢ TABLE 1 . 3
B . , 0 L ) .
o : ; Descriptive ormnmnunmm.hmnwnmw, of treatments . R . *
. . Max ucamm..x Ave Obs.- 3 Factor % Real. “Cum. Percent Ave. Dist. - -
< *Treatment N "Value Excluded Per Cell Dist, Acc. For Imaginary Dist.-~ Trace Judgment
. w ‘Nome _ 93 50 19 86.96 79.19 11.04 ' 255.59 6.11 = E
—_— cclo . 93 SO .8 88.37 82.21° 10.05 . 238.98\ 5491 ] .
. - echs T 93 .79 13% 87.94 . 79.61 11.42 1479 .64 14.58 .
R cCcS0” .92 250 - 44 86,91 81.25 © 11,22 6441.19 30.45 )
N 3 ) P ..‘ - ' * . ; ) . . » - -
s . . ccloo. 94 400 27 -83.87 83.25 ’ 12.69 23137.37° 57.00
] . . <. . 4 .
‘ - . . - .0 P ~ - » .
. © FM10r . 112 100 33.. 106.74 79.71 -~ 17.32 951.15 11.60 oy .
f &7 * FM25 96 . 145 135 .H 89.59 . 8l1.43 . 17.66 4712.67 25.82 - W ,
=~ N N % * . . ¢ -
. . . M5S0 93. 400 ~ -68 , ' 87.60 83.53 . T 12.77 13772.84 ; 44,43 "
. S “PM100 © 97° 600 111 90,32 .. a¢ 82.03 " 10.67 ' 45100.99 80.11 )
o el e T , . ‘ , . :
..+ . *The :E:vwn of possible ucammn.ﬂm:.nm.,ﬂm: the. treatments Wm:mmﬂ from 7166 ,u..: n.Omo~ to 8736 in FM10. : , .
' s . oo _ - : oo . .
S . v..... . . - .w.: L. . "
¢ . v . O ’ <7 A A i - : : . 0* i «:
L , e . . i
o : . ) - .
h Q : i . : « . v ~ @ ., ) | ’ *
. " . . 3 . . ..M , . v . \.Cm v,e
> . 3 . - } D W
. . (V . e o ) . w
’ < ¢ . o v . M) : .




e

L "—22~— 1 ’
. ¥ . | C ) »
- 2 PR
o " ) .\' TABLE 2 . oo oS
T . ) Intercorrelations of Mead Distances . - -
\// ) i ‘ ) ' *
- ' Among Concepts for all Treatments ' ; ‘ . '
No‘ne ———- ' ‘ i i * ‘ ’ : ¢
ccl0 | 977 -ee- - ’
S : b S v/
- CC25 | 977  .978 man , ' , o . 1
ccs0 | .975 983  .982 e=mm , '
'cC100 | .972 ".978 .977 .982 seem Lo Y - R p
RMI0 | 953 .960 955 963  .945  -m-= -
! m2s | .963  .979  i964 L9727 L9509  .959  =---. o .
M50 | .974 .987 976" .983  .973. .967 - .979 ==-= ' .
*7 mMl00 | L964 .972 970 . .971 L973 - .933  .946 970 ==n- ,
o Nome: CClO -CC25 CCS0 - CClO0  FMI0  @M25  FM50  FM100 -
- . - s v, >
. The n ineach cell is 78,7 S e
. 11 correlatlons are slgni.flcant p<.0001 s T
. N [ P -~
- y‘v,b’ . * . by \ h
, T e -
.y -
. R ! ) .
. - . ] Rlard “ , )
: ) .‘:l ) ~' 4 ] ‘. i W .‘. ¥
T . R4 .
N Lo d i“'?,‘" ) - . n’

e .-




E

N — , . <t
. . o TABLE 3 . o
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. OF <>WH>HHOZ mﬂhﬂZMmm AND KURTOSIS OF JUDGMENTS < . - P
) . : @ . . N .
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. A+ Children's'Comedy o
— 2. Adult Situation Comedy x , -
’_,\J 3+ Soap Opera A .

- 4. Family Drama : g

.- 5. Medical Drama
6. Crime Drama * /\, %
7. Fat Albert |, " . Co

8. All in the Family

\ e

+10. The Waltons.
11. Medical Center “
12. :Streéts of San Francisco : :
. 13. Me Ot .
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"Figure 2.

see Pig. 3).

¥-E PLANE

_ Comparison of treatments. Begining at concept number, each point
represents the judgement of that concept using different criterion

pair. .The order of treatments from outer to inner {is: FM100, CC100,
M50, CC50, PM25, CCZS FMIO CClU‘('None" treatment not included
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