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SUBJECT ABILITIES TO USE'METRIC MDS:
EFFECTS OF VARYING THE CRITERION PAIR

By

Thomas, E. Gordon'
S.

INTRODWCTION

As Schramm.(1973) recently noted:

, .

The main effect communication has on vs is on the picture,s in our heaps

.'',6-0r-cognitive maps_ of environment, our images of ourselves, the beli

and viI .T.'qe have accepted and are,prepared'to defend, the evaluatidns

Ve have ma of our relationships to individuals and'groups...(p. 194).

------?

.

1

Multidimensional scaling (MDS) provides the tool for the creation and exploration

it

of these cognitive maps and their relate4,communication/cognitive processes.

.

For mass Communication research, the power of rips rests with its ability t

provide quantitatiVe.multidimensiopal models of cognitive processes which can

be applied to.a variety of mass media effects areas. In essence, examining an

MDS plotrepresenting relevant audience conceptions is like looking the

Average mind of the listener/reader/viewer: Studying, in a-precise quantitative

sense, the interrelationships of these conceptions.appears to hold exceptional

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

phenomena.

Approaches to MDS

Although a variety of scaling techniques.areavailablelfor MDS, Shepard (1972a)

,notes that: /

The unifying purpose that these techniques share, dedpite their diversity,

is the double one (a) of somehow,getting hold of whatever 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 pictute (p. 1). ,-

41r

The competent assistance of Michael Fisher and Gary Solarz i$ greatfully

acknowledged. Their efforts in data collection andprocessing were far

above and beyond the call of duty. 'Thanks gb also to.Gary:Jeffries and

Ken Galenlfor their help.in data collection.
_
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The two major.approaches to MDS are referred to as the "classical" or "metric"
I

approach and the " nonmetric" approach. These terms characterize the level of

measurement of the data used in:the scaling, procedures. In the metric case interval

or ratio data are required whereas in the nonmetric case ordinal- data are sufficient.

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

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

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

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

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

Nonmetric vs. Metric: Advantages & Disledvantages

Nonmetric. In nonMet MDS ordinal 4dgments pf the similarity of a set of

elements are obtained'(this ii the most-common form of data collection althOugh

others are possible,.seg Shepard, 1972b for other types). These elements are then

modeledby systemat
c.)

ically
,

changing their structural relationships (an iterative
. . .

. , . .

%, ."

process) until they "fit", (show a linear or monotonic relationship with) the original
.c .

ordinal data. The iesillting posit444-Of the elementi are 'thus transformed from ,

.

ordinal information to ine0Val ands thru an additive constant, to ratio representations.

' there are a variety, of,nonmeirip.MDS routines available., Of those using aggregate
-,

data (most relevant for mpg media) Shepard (1972a, p. 8) notes:

...when they are applied to the same set of data, the various methodi of

this general. type...usually yield virtually indistihguishable results.

after all, monotonicity is a rather well- defined tuition and any reasonable

way of evaluating it could be expected in practice to lead to similar results

Nonmetric advantages (Shepard,'1972a):

1. Metric representations (models)are derived from ordinal information.
2; The judgement task for the respondent' is easier than in the metric case.
3. The method can be applied to situations where collection of metric

information may be questionable. ,

4
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1. The model is prodtced thru Iterative (repeated) adlustment of the structure
;Or a best fit pith the original data. Since these data are ordinal, the

model is Still, constrained to fit only the _orderings of the judgements'

(Woelfel,.1975).

2
N
There should be at least two to three time0as manyelements to be struc tured

as there are dimensions if an optimum fit with the original data is to be

obtained (see" Sherman, 1972; Spence, 1972; Young, 1970). Thus, to decide

how26my elements to use, some prior knowledge of the dimensionality of
the structure would be beneficial (Danes and Woelfel, 175).

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

4. The iterative and algorithmic transformations require more time and expense
than do the-metric routines.

.

Metric MDS, Metric MDS procedures elicit Interval or ratio judgments of the

../'° degree of similarity of a set of 'elements. Since, in the aggregate case, the di.stances.

ow/

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

with no need to go thru the iterative process of nonmetric MDS in ordei.to obtain the

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

be needed to obtain ratio data for the final structuring. If ratio judgments_are

initially elicited, no data transformations are required. Thus, the preferred case

would -.be ratio ijudgmenti of the similarity in terms of distance. The following

advantages an disadv tlges are IIied on this paired comparison tatio *Nitric approach.

Tbts:-a"pproach begin by swing the subject a criterion or standard which can be used

to 'make all } other c par sops. For example, the subject is.told that eletents A. an d B

are X units apart...

(see the isethods sec

poirit,f1'4\stablished

ow.1.3ig this, they judge A from C, C from 13, etc. for all pays /,

ion

by instructing the subject tb regard complete identity between
4. .15j

of'this paper for complete' instruc Ons).,0qhe aosolupe zero

any' two elements (zero dissimilarity) as zero distance apart,
I

'

r

! ., 4, . '11, t
i , 4,,.. . t. A
14k, ^
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On face value it would appear that the advantages of the metric approach would

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

-4-

Metric advantages (Woelfel, 1974):

1. No information is lost in the creation of the structural whole from the
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,

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, these distances between elements are

the best estimates of the true population conceptions.
c. Error in mean estimates can be expected to be random, normally distributed

. about the mean, and inversely proportional to sample size.
.

Metric disadvantages:

i. Ratio scaled metric judgments are more difficult to make than ordinal, judgments.
2. If judgments are more difficult, reliability shoold'suffer. To Overcome this

`larger sample sizes may be needed.
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.

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

the application of:the technique. The present study deals'*ith this problem area.

THE PRESENT STUDY
6

The se/ectlOh. of a suitable standard or criterion pair on which all other

judgments are based in the ratio metric approaclh appears crucialo the techniques

since this criterion becomeq the ruler used by the respondent to measure their .

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

'
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standard are minimal. "Woeleel (1974a, p.16) suggests the following:

First, the standardshould be relatively stable. Changes in the

standard over time,can confound time series measurement's and pre-

vent meaningful comparisons of measurements made at different times.

Secondly, the standard should be the same for all observe---
less of reference point, i.e., two independent observers must both

agree on_th& length, for example, of a meter or a kilometer. Less

important, but nonetheless worthy of consideration, good practice.

for 'minimum error suggests using a standard approximately midway

between the largest and smallest measurement likely to be encountered,

(measurement of astronomical distances in miles, for example, is

cumbersome, as woul,d'be measurement of terrestrial distances in

fractions of light-years).

The present study builds uponthe last of the above suggestion?-in assessing the

respOndent's ability to use standards of differing unit lengths (10, 25, 50, 100)

involving pairs from the extremes of thewconcept domain or pairs closer together

in that domain. At the same time, the findings ofan earl,ter study by Gordon-and

De Leo (1975) are replicated.

The Gordon and De Leo study determined that proViding a 10 unit criterion

pair compoled of the extremes from a homogeneous. concept domain produced a structure

which was statistically identical to using the concepts "red.& white" as a criterion

,

(10 units apart) and/or using only a ten unit scale base with no anchor,concepts
/

(with'the option to make judgments larger than 7.0 units). The interpretation of

those results suggested'that for the red-white and no concept treatments, the only

able 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 scale

base in mind and identical structures resulted. With the extreme concepts as the

criterion, althoughlthese concepts were meaningful, the fact that they, represented the

extremes produced the same resut by essentially limiting_the judements to that base.

/.

The present study was designed to replicate the.finding that the criterion pair''

consisting of the extremes from the concept domain will produce :st structure identical

to providinOhe same scale ease with no concept anchors. As well, the study extends

this to vary ,,the distance between the/Concepts to further explore' the subject's

1

0.1

ability 60 ).the criterion given.
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. . .

Overall, it was expected that the same relationship as evidenced in the earlier

study by Gordon and De Leo (1-975) would hold true. Thus the prediction was:

. _

H1: Given the same unit distance, the no criterion pair and tfie:extrime concepts'
criterion pair will produce statistically identical structures.

Alsci, given the evidetice concerning the reliability of metric MDS with aggregate

A, (--data (see Barnett,n172; Gillham And Woelfel, 1975), it was predicted that:

H2: 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 criterion pair treatment was employed

using two concepts somewhat closer together in the concept domain: The results of that

comparison suggested that a:criterion pair using concepts that are clOse together

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

(larger than) that distance base. Thus,',the prediction was:

H3: A criterion pair using concepts close together in the concept domain will
produce an expanded structure (as compared to the extremes), yet the
interrelationships Of the concepts will remain the same.

S
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MET110DOLOGY

_Concepts

As a methods, study, the particular concepts used for the scaling A

a
comparisons were of secondary interest. The concepts dbiected were types

of television programs and 'particular cities ofshoWs.reIated-to.each

program type. These choices were made, on the reasoning that most subjects

would be able to judge these,concepts and, assuch, maximum judgements would

be obtained. Also, the clusterings of program, titres with progr'am,types

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

Six general pr=ogram types and six rellated ws plus the concept "me". (self)

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

particular TV shows were se ected bn the basis of having high ratings

in a recent ratings period (Broadcasting, p.19). A listingofthe concepts

follows: . .

1. Children's Comedy 7. Fat Albert

2.'AdultSituation Comedy 8. All in the Palily tIlk.

,3: Soap Opera 9. General Htspital

4. Family Drama' 1 . The Waltons

5. Medical Drama 11 Medical Center

6. Zrime Drama
-----\ ,t n

The Streets Of, an Francisco. ,.4

' Treatment Conditions

a.

13. Me

. ,

To explore the effects of criterion pair variation and to partially

4 I
replicatgthe findings of our earlier study (Gordon and De Leo, 1975),

three major treatment variations were employed. 'First, the extremes of

the concept domain were used and these, were specit s differing distances
,

apart for different treatment groups. .Secopd, two conepts closer togethers

in the domain were used, varying their specified distance.' Thfrd, no concepts:

were used but instead subjects were simply 02.d, "As you judge the distances,
.

.

-
oar

r /

/7
o

o

I



keep d ten point scale in mind -- some ShoWs may be less than ten units apart

and others may be more." The nine specific treatment conditions (ihdependent

groups) were as'follows:

1. None (no anchor concepts, only a 10 point scale base)
2. Children's Comedy - Crimp Drama = 10 (CCiO)
3 ,t II II

.

II = 25 (CC25)
/4. "

II 11 =
5: ft

" T
6. Family Drama,- Medical Drama =

7. 11 ' It II =

8 It 11

=

) 9. =

Sub ects

50 (CC50)

100 (CC100)
10 (Flap)

25 .(FM25) .

50 (FM50)

100 (FM100)

A total of 863 students were the subjects in this experiment. The number.

_

. 'in each treatment ranged from 92-112e The large number of subjects was deemed-

neceksary so that the comparisons would be based ,on stable structures. Tab 1

provides the nIs for each treatment. The students were randomly' assigned

(by classes) to treatments. The departments sampled included Anthropology,

Education, JoUrnalism, Psychology, Radio-TV-Film, Sociology, Speech, and Theater.

Relative to'the distribution of subjects 10 treatments (see Appendix A),

Chi Square analyses on the qedia related variables of"(1) average hours of TV/day,.

(2) average hours,TV/week, and (3) preferred.types of TV programs, distributions

of subjects in all treatment groups were equal. This is true also for the demographic

variables of age, sex, and family income. On year in school, the random assignment

of classes to treatments resulted in treatment COO having upper class students

overrepresentdd--all other treatments were equal. On 'race, CC25 and CC10 had fewer

Blacks ,than did the other treatments.,,,

.
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The data were.collected December 1-12, 1975. Subjects in class.roomg,

,

,

.
..-

,

, , were given one of the bine treatment variations and the following instructions
_,,, ., '

were read with them:,

This forM asks you to tell us how different (or in other words,
how "far apart") TV shows are from each Other. Difference, between

shows can be measured in units, so the the more different two shows
are, the more units apart they are. 'Toir help you know how big a unit

is,' and are w .units apart.

You are supposed to tell us how many'units apart the sh ows on the, next

/ few pages are. Remember, the more different the shoWs are from each
other, the larger the number of units apart they ar SOme shows may

be more 0.611. t - units apart and, some MaY be less..

Note that: .

-- "me" on the questionnaire meansyourself.. Ju gements involving ."me"

should indicate how close y7bu feel to that show or type of

program.
-- a i.Zero can be used as dis ance; if yOu see two things.as identical,

they would be zero dista e apart.

-- If you are not familiar th a TV show or type of program, leave

that pair blank. . .

Please work quickly. Judge the shows as pairs rather than trying to
relate each judgement to all o hers.

Blanks In the above instructions we e filled by the criterion pair used in

a particular treatment. For the.no criterion pair treatment the last sentence

in'the first: ,graph of the instructions read, "As you judge the distanqes,

.

keep a ten point scale in mind,-- some concepts may be less than ten units
-

apart and "others may .be more."

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.

o
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RESULTS

Individual Treatmentss

Using version 3.0 orthe GALILEO metric MDS program, treatments were

first processed ihdividually. Appendices B1 B§

0#

de .the summary

statistics for each treatment and the resulting normal factor solution,

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

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

factors, the imaginary distance or the total solution, the trace values,

and the average distance judgment for each treatment.

lo avoid the effect of extreme values on the means, maximum values

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

program. These values were determine& by successive runs in which the

extreme values were gradually, reduced while observing the minimum-maximum

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

means; and ( the standard deviations., The maximum values finally used

are provided in Table 1 along with the number of judgements that value excluded,

and the average number of observations remaining per cell.

Given the scaled concepts, plots of- the first three orthogonal factors

-
were obtained using the plot option of the program. These plots are presented

in Figures 1
a 1

The high,degree of similarity of inter-cone la locations

across the treatments is visually evident in these figures. Keeping in mind

the mean distances; these plots show that tie concept locations are highly
/,

similar for eachtreatment, while the actual mean distances between concepts
I

differs considerab aoross treatments.

Comparison ,Treatments

relations. To statistically, verify the consistency of conceptlocations
.

oss treatments, the mean {stances for the 78 pairs in each trea ment were

entered as seoresint standard"Pearbon product Moment cOrrelat on. Thus,

14



the pats- vidtnt in the inter concept distances could be compared across
Ar

treatments. esenti the rasults of these intercorrelations.

In all cases the correlat extremely high, Kanging fkom .933 to .988.

-Of course? these excehionally high correlations add the high degree of

linearity evidenllrom the plots suggest high predictability. 'For example,

a simple two,_ eriable linear regression of-the cr- iterion pair distances as

independent variables (within a CC or FM treatment set) on (1) the average distance

judgMent, (2) the trace values for eachtreatment, (3) the overall sum of squares

for all matrix values in each treatment and (4) the average distance moved'for the

concepts in each treatment, as dependent variables produces r
2

(variance explained)

values ranging from .966 to .999. J #.

spaces plot for only the CC1.0 and NONEFigure 3 presents the comparison o

treatme

one (p

oth having a 10 unit base. It is obvious from this plot that hypothesis

g statisticallyidentikal structures for CC10 and NONE) is confirmed.

This result r'eplicates the findings of our earlier study:

--..

Comparison spaces. Next, the treatments were compared using the

Comparison of Spa s option of the GALILEG program. This option uses a

least squaies rotation of the axes of the individual treatments to one

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

organized by trace to keep the plot as neat as possible, given the

of comparing nine data sets. Thug, Fm100 was defined as the mains

(this decision was made, rather than using CC10 as the mainsp ce

ity

cause the

concept numbers are placed with the first plot and the CCU) plot would have

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

None, FM10, CC25, FM25, CC50, FM50,'SC11, FM100. Figure 2 shows the resulting

plot and confirms the intercorrelation interpretation that the relative-concept

locitiong are highly similar for each treatment but the space expands as the

1 v.



criterion pair distance increases. ,As predicted, for the same given distance,

the criterienpair which is closer together produces a larger space than'does

2
the extret* pair.

FigA173 presents the comparison of spaces plot for only the CC10.and None

treatments, both having a 10 unit base. It is obvious from this plot that

,

hypothesis one (predicting statistically identical sexKtures for ccro and None)

is confirmed. This result r4licahes the Ctndings our ear study.

- \

Distance Judgments Relative to Criterion Distance
,.-

.:

.
The correspondence of the average (observed distances in -a resUtting structure) -

relative to the criterion pair used to elidit those structures should p 'vide useful

information f e seielection of the cr to To examine this relat

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

The actual average judgment of the,concepts involved in the ,criterion , for

each treatment are given/Wlow:

Treatment

Ave. -Judgment
( CC concepts (Crit.-Observed

Difference ;

dist.)

NONE t.02 1.98

CC10 '9.54 .46 li

CC25 23.09 - 1.91

CC50 48.83 1.17

.CC100 97.16 2.84

FM 10 6.47 3.53

FM 25 17.15 7.85

FM 50 27.6 22.40

FM 100 50.97 v 49.03

It is clear from the above that the -.pair involving the extremes gived as'10 units

apart (CC10) produced the structure,(on that pair) 'which most 'closely .correspamds-ta:__

the' criterion distance given. The question of whether this single pair is representative
.

since it was given to the subject is answered by' the recogniion that it was given
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to all treatments yet there are gross differences across trey dts;-and, at the
0

,

same time, the 1,ntercorielations of the structures as wholesafire extremely high.

Since the FM'concepts were quite close together in the Space,.it would be expected

that any movement in that direction by choosing other than the extremes would

reduce the distance averages overall. ThUs, it can be concluded that if the absolute
T."

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

would be the best choice.

Variability of Judgments

The variability of

thru the coefficient of

the concept pair judgments across treatments was compared

variation. This ciaefficient, which is the ratio of the

standard deviation over .the mean was used rather than a direct comparison of

variances because of the differences in scale bases across treatments. Thus,

'ratios were calculated for each concept pair and these were averaged across, the

78 pairs for each treatment. Table 3 presents the mean and standard deviation

for each treatment, the one-way ANOVA omparing all nine treatments, and the selected

comparisons (Scheffe's procedure).

/*/
Following frdm the significant overall ANOVA, the selected comparisons

demonstrated that the only significant differences (p4.05) were between CC10 vs.
4

FM10 and CC10 vs. FM100. . Thus, variability of judgments relative to the mean of a

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

and FM100 producing the largest. In general, this ratio was larger for all FM

A

treatments as "compared to' the CC treatments, though not significantly so in most. cases.

`Skewness of Judgments

The skewness of the distribptions'of judgments 'within each treatment were

compared by averaging the skewness values of each concept pair_ in each treatment.

\-
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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 distribution, (2) a one-way ANOVA across the nine treatment groups and

(3) selected comparisons using the Scheffg procedure. The mean skewness values and

related standard deviations appear in Table 3.

_ The skewness values demonstrate first that all treatments, on the average

were skewed significantly, to the right as compared to a normal curve. This skewness

is due primarily.to the effect of the larger distance judgments in extending the

right tail of the disttibution. Thus, as the criterion pair distance creases,

the extent of the skewness to the right also increases. Over 1, CC10 was the least

#skewed though still significant-at the .05 level. The skewfess of all other treatments

was dt.or beyond,the-.01 level.

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

The selected comparisons demonstrated that all other treatments.dlifered significantly

from CC10 (p<.05) with the single exception of CC50. In terms of,peneral consistency

the criterion pairs involving. the extremes (CC) were less deviptitham were.the closer

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

.Kurtosis of Judgments

The degree of kurtosis of the distributions of Sndgments,onthe concept pairs

were compared thru analyses similar to those tor skewness. The kurtosis values for each

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

values were then examined by.(1) comparison to a normal distribution, (2) a one-way
;,-

ANOVA acroli the nine treatment groups and (3) selected comparisons (Scheffets).

See Table 3.

1(:

r

r



6

-15-

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

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

content validity check the particular television program titles were expected to

cluster in the space near their general program type. It is obvious from the plots

that this is the case. Second, as a form of construct validity check; an open ended

<N,

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 differendes between Treatments appears in Appendix A. The significance test

shows that the treatment groups are, equal in terms of program preferences of the

subjects in the study. Also, of the program types used, the preferred types were adult

situation comedy and crime drama. As can be seen in the plots, the "me" or self-

cbncept 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 preferences for types of shows not used in

this study (see Appendix Al. Thus, although the validity checks are minimal, the

structures are highly interpretable in terms of both the content and construct checks..
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CONCLUSIONS AND DISCUSSION

e results 1Qf this study confirmed all of the initial hypotheseS:

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

.Second, 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).

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

Subanalyses Conclusion

Further analyses comparing the judgments resulting from the extreme criterion

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

11

among all structures, (S) less variability of/judgments, (C) less skewness, (D) less

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

distance given%

.
Within the extreme pair set the least deviant judgment distributions resulted

from the CC10 and cc50 conditions. CC10 produced the lowest variability of all pairs

(though not significantly different from any other CC pair), the least skewness, and

Z,the smallest absolute difference between'the criterion distance and the resulting

observed distance on that pair. CC50 however was just as low,in variability aid

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.

1v



;

.,

The 25 unit distance,-"as.an odd nUMber,,appeared to be more difficult to use",

This distance, for the. eXttethe pairs, prodUced the most excluded scores on-the maximum

value limits- and the second highest variability, skewness, andiurtosis values,.

The lop unit base,producedthe most 'skewness an kuttosisbf the extreme :pairs.
. ,

. .

,The frequency distribution of judgments for C0100 revealed th0.4rmost all judgments .
-

were made in,1U unit jumps with some 5, unit Choices between. This continuqd up to

the 130 unitl di twice and from there tyre judgments -were in 504-s and 100's. 'Thus,',;
(

with 100 its the.fUll ale is rarely used and the larger jumps at the extremes
. ,

Izontrib to the distortion of the distribution.

.

Discussion

The results of this study, relative to the ability of metricMDSto reproduCe

a consistent structure is operationalized thru the'GqILE0 program and the subject's

ability to adapt to a-given criterion are very impresstve. The odds that nine VI ,

....

independentgroups of people, each using different criteria to judge 78 different pairs:- .

. ,

.

of concepts, would prodUce statistically, identical structures must he vety IOW. 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 likelihood that similar structures would be

evident across treatments.

It is clear that for the choice of a criterion pair for use with a homogeneous

set of concepts, the extremes from the concept domain are preferable over a pair

close together in the set. Given the evidence for interpretation of the absolute

.

distances produced from the judgmen'ts, this also appears ,prefgrable over the suggestion

to choose va standard, "...approximately midWay between the largest and Smallest

4.-
measurement likely to, be encountered,..." (Woelfel, 1974:.p. 16).

19
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,

The best choice for *a unit distance between concepts in the criterion pail,

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 section It Vas

pointed out that the random assignment ofclasses,to treatments resulted in an

over representation of upper class - students in the CC50 treatment. Thus, the '

greater consistency of CC50 in terms aT kurtosis may reflect the greater degree of

homogeniety of that group and their more lavanced'cognitive skills.

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,

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

c:*
! '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,

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

imposed makes it clear that this procedure is exceptionally robust. Thus, given

a sufficient sample size and care, with extreme values, it. is reasonable to assume

that accurate representations of the general public would be obtained.

:
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4111,

V ft.eog.

None

,

CC10 .972'

CC25 69/7 .978

CC50 .975 .983

'CC100 .972 ..978

FM10 .953 .960

FM25 .963 .479

FM50 .974 .987

FM100 ,964 .972

None; Cc10

-22--

TABLE 2 ,

Intercorrelations of.Mean Distances _

Among doncepts'for'all Treatments,'
r

,982

'.977'

.955

J964

'.976

'.970

CC25

.982

$963 .945

.9 .959 .959 1

.983 .97,3- .967 .979

.9,71 %.973 .933 .946
FY

cc50 CC106 FM10 g25

S.

o

.970

.

The n in each cell is 78.- _ __
___

All correlations are significant 134..0001 .

. .
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FM50 FM100
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Cone
. Children's' Comedy

2. Adult Situation Comedy
Soap Opera

4. Family DraMa
.- '5. Medical Drama,

6. Crime Drama
7. Fat Albert
8'. All in the Family

9 'General Hospital
10. The Waltons,

11. Medical Center
12.,Streets of San Francisco
13.,Me

0 . ,

- 24 =
w.

. "Figure 1. Individual plots of each treatment.
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Figure 1 (cont.) Individual plots of each treatment,
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,Figure 2. Comparison of treatments. Begining at concept number, each point

represents the judgemeni of that concept using different criterion

pair. -The order of*treetments from outer to inner is: FM100, CC100,

FM50, CC50,- FM25, CC25, FM10, CC1U-("None" treatment not included, .

see Fig. 3).
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