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Abstract

The Kaiser Measures of Sampling Adequacy (MSA) were derived for a typical
six-concept Semantic Differential. The overall indices indicated that both

concept and total correlation matrices would lead to comparable decisions

regarding the psychometric quality of the sample data sets. The individual

MSA's, however, revealed considerable variability for some scales placing
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several in a range which would make them suspect in a psychometric sense. It

was recommended that the concepts of psychometric adequacy be used in deter—

mining the efficacy of one's Semantic Differential data for factor amalytic
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procedures. i’



Of the many assessment techniques developed in the past decades, tﬁe
Semantic Differential (SD) has been iﬁcarpafataﬁ into an astounding number
of studies. The device presenté some attractive alternatives to more tra
ditional instruments in that for one administration the responses yielded
by the SD produce a large amount of data. Customarily the semantic space
is portrayed as three-dimensional and Euclidean in nature. Through effective
selection of scales and/or concepts, the instrument may be tailored to the
specific situation encmuntéréﬂ by the investigator aﬁd with proper con-
strucclon, completed with a minimum of time and Effﬁ%tg These with ad-
ditionally favorable ggnsideratians have made it passible to find in almost
every behavioral research journal at least some studies for which the SD
had been the fundamental data collection dev1§é. See for gxampleﬁ Aiken,
1970; Aiken, 1972; Aiken and Dreger, 1961; Anttgnén, 1969; DIVESES 1966;
Dutton, 1956: Husek.and Witcrgék, 1962; Jenkins and Euci, 1958; McCallon
aﬁd Biawn, 1971; Neale, l?ﬁé; Neale and Prasﬁeki 1967; "Tanaka, Oyama and
Osgood, 1963; Yamamato, Thomas and Karns, 1969; Yamamato, Thémas, and
Wéirsma, 1969,  m
In addition, it has been subject to a 1a£ge:ﬂum52t of studies regarding

its psychometric properties. This is best attasted to by the recent volume

"edited by Snider and Ds good {(1969). Many 1nvestlgatats such as Osgood and

Succi (1955) hava been :ancfrned uith factorial wmethods of strugturlng

' Semantic Differential dimensiomality. MLrQﬂ and Dggcad'(lgéé) ﬁoted that

the literature of Semantic Differential rE*EafEh QVEE a periad of twelve
years indicated that the scale by concept in;erﬁctian was @ftenrdécumented

but found ligtlerevidence for person by scale stru:tute inzeragtiaﬁi 'Deutschs
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three Eaﬂgérsi—gﬁaluacicn, gatenéy,rand activity. McKie and Foster {19?2}
proposed a model in which evaluative scales were determined ﬁhréugh factor
analytic methods with subsequent determinatien 6f concept clusters achieved
through the analysis of persaﬁ by concept data. Komarita and Bass (1967)
reported finding three evaluative factors while Basﬁ@ak and F@stez (1573)
argued that there was only one effective factor in those data. Mos s Cl§5§)
found various sets of concepts to alter scale fagtér patterns, while Peabodg
(1967) iﬁdiéated Ehét the Eypiéally found evaluative factor resulted from a
?anéunéing of Evaluatlve and daﬂzriptlve dimensions.

Tanaka and Ds good (1965) 1dent1fled a gaod deal of cros ss=cultural pattern
stability in the Semantic Differential. Rosenbaum, ‘Rosenbaum, ana‘McGinnis
(1971) indicated that patterns differed considerably with varying concepts.
Recently Maguire (1973) in a‘campféhéﬁgive review of Semantic'ﬁifferenﬁial
methodology recommended that the mgﬁhcd of ?Lincipal conponents be abandoned
and replaced with the factor anéfﬁfié"gf image model. %ram these results it
se ¢lear that factoring proéedgfés'héve plaved a lafgerpartAin structuring
the dimensionality of Semantlc 5;ffirent1gl data. |

Recently halsEf (1970) announced the development of a Measure of Sampling
Adequacy (MSA) whlgh is 1ntended to assess the degree to which a set of
variables under consideration Campflsu an adéquaté sample (psychnmetric)‘frcm
the domain of interesz. The index may be used as the basis of a decision
ruie for determlnlng whather a given sample correlation matrix should be
factufad in an exploratory sense (Cerny and Kaiser, In Press).. The fundamentai

theory underly;ﬁg the Measure (Guttman, 1953) is thag as the sampla data con-=

fcrm to factor analytic tenets, the matrix of their correlations should have"
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an inverse R™1 which approaches a diagonal (k-1 = Diag). Kaiser and Rice
(1974) using this property defined the MSA as a function of the anti image
correlation matrix Q = sR-1lg where S2 = (Diag R’i)*l and the observed sample
correlation matrix {(R}:

£z 25k

MSA = 4#k

IZr2ik + £Iq2 3k
j#k idk

The index lies between zero and one (0 . < MSA > 1) with values 1ncreas;ng with

the Esychcmetriﬁwqualizy of the data. The present accepted calibration for

" In the ,90's - marvelous

: In the .80's - meritorious
: In the .70's -~ middling

In the .60's ~ mediocre

In the .50's - miserabie
Below .50 - unacceptable

A similar measure may be defined far individual variables.

Lrjk
k
MSA() = _ kA
Ir2jk + £q2jk
k k
k#j k#j

Therindividgal index is intended to assess whether a particular vafiabla
represents the domain af interest and thus should be 1ncluded in the 5ample -
data set.

While hald:ng the @thers cgnﬂtant the MSA appeéfﬁ to improve as Cé) the
number of varlablas increases, (b) the (cffacgiva) number of fagtazs decreases,

(d) the number of SUhJEEtE increases, and (d) the general 1ével of correlation
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increases. Recent studies with the MSA (Dziuban and Shirkey, 1974A; Dziuban
and Shirkey, 1974B; Shirkey and Dziuban; 1976) have shown that it signals

random variables in a data set and that it would readily guard against data

- where the population correlation matrix was an identity (R = I). Monte carls

studies of the index (Cerny and Kaiser, In Press; Meyer, Kaiser, and Cerny,
In Press; Dziﬁban and Shirkey, 1976) have shown it to ‘be most influenced by -
the number of variables P. | |

The purpose of this study was to assess variations in the sampling =
adequacy of Semantic Differential scales when used with differing concepﬁs;
In a general sense it was a study of the psychometric interaction of scales

and concepts.

Procedures

A six concept Semantic Differential was adminisgereﬂ to . a sample of five
hundred fifteen public school teachers in the Qentral Florida area. The
caﬁ:epts‘ﬁeaﬁh, Hero, Quicksand, Success, Gentleness and White Rosebuds were
among those used by Osgood, S;cci and Tannenbaum (1957) to develop the instru-
ment. Thirty scales (evalurtion, pgteﬁcy, and activity)rﬁera seléctéd for
use from the thesaufus(pub;ishéd by the developers. The nrder and polarity

of scale presentation was randomly assigned. The order of concept preséntation

‘was varied randomly from a list of twelve possibilities. The scale inter~

correlation matrices were derived for each of the concepts as well as for
the strung out or collapsed matrix. The overall and individual Measures of

Sampling Adequacy (MSA) were computed for each of the seven matrices, Although

not reported in this paper, the rescaled image components were computed for

,77YV'
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The overall Measures of Sampling Adequacy (MSA) and number of components

are presented in Table I.

Insert Table I About Here

It may be observed that, had the MSA triterion been used exclusively as a
‘factarabllity decision rule, all matrices would have beaen évaluated as "appro-
priate.”"” The hlghest cuerall MSA (.98) was obtained for Hero and the lowest
Death (MSA = -85). It is worthy of note that the total sample did not pro-
duce the largest valgé (MSA = -88), although the effective number of subjects
appeared to be 3090. Further it may be observed- that theze was substantial
Variablllty in the number of retained components. The largest number (eight)

| was obtained for Quicksand and the lowest (threc) imr Hero, while the total

sample produced six cDmpGﬁEﬂES.

The individual MSA's are presented in Table II,

If one were to view as suspect variables with valUéS'belﬂw';7D, a series
of psychometric interactions may be observed. 4 summary of those scales ig

~Presented in Table III.



Insert Table ITI About Here

For at least ome concept eight (20.0%) of the original Ehitty scales
produced an MSA which would be considered very suspect. Five of those were
related to the mr;glnally defined activity factors with ona each for potency
‘and evaluation. None of the scales, hawever;‘bithin the context of the
strung out matrix produced an iﬁdividﬁal,MSA wh%ch ﬁafﬂally wcﬁld nandate
further serutiny. Of the six concepts, Déath and WBlte Rosebuds produced N
the largest number of unacceptable values, four and five iespectively, while
Quicksand groduced three. Success and Gentleness produced one low value each

while Hero was the only concept which failed to yléld any clearly unacﬁeptable

MSA levels.

Discussion
—===5510n

ferential data. Much of this work has been explcratcry in nature, although
Qfﬁen the intent has been to retrieve the evaluatlan, potency, and sctivity
dimeﬁsioﬂs, Because of its thr223d1m5n51§nal nature, explﬂfatory factor
analysis of Semantic leferancial data has préseﬁtéd ~complex analysis pro-~
blems. If one wishes to analyze a twa =dimensional array of scales, however,
twa pPrimary Dptlons are available. The first whlch is rarely done, is to
analyac the scales for eaéh cancept saparately and subsequently compare the
' simllarity of the factors. Thg seccnd method lﬁVGlVEE eriVlng the faccors

for thé 5trung out matrix by collapsing the :anepts and f@rcing non-
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. seems worthy -of consideration. . T e

independent observations. We have assessed the overall psychometric adequacy
of the one data set in both situations and found it to be acceptable. 1In

addition, individual indices for the strung out matrix showed all of the
var iaﬁlas to be at least minimally adequate. From this one might assume
that tﬁéy“ésulq‘?raceed with the proposed factoring procedures.

The results @ﬁAEHé“Eaﬁggpt factoring, however, indicated that certain
precautions should be taken inmégéééigi?cumséangési The change in psycho=
metric adequacy of some scales, when useéuwiﬁh different concepts, may indicate
a change in domain relatedness. This becomes évidagt'whenhané "dissects"
7thé’5&ma;tiz Differential. When the individual MSA's for the“bverall,maﬁfix
éére computed the scale pair WEak—étrang produced a value (.79) ;high would

by present calibration standardé'1Ead,aqe to decide that it had an acceptable

doma;n relatedness. .., It _did, however, produce decidedly inferior values for

“two of the concepts (.46, .59). “'Tha effect of collapsing the concepts was

to obscure the inferior MSA's. Since this Qccﬁé%zg:wi h eight scales, it

Thie-zesults of this study é;ggést that, depending on the concept, appli-
cation of a common decision rule ( A > 1) to Semantic Differential data will
produce largely disparate numbers of components. With as many as eight a:d

as few as three dlménglan4 found in the separate zancepts thé total of s;x

[

in the ovetall matrix suggested "average' components. Apparenclyftb;éugﬁ th

same datiSicn,rnla we have over or under factored each one @E@p@e concepts,-

The data from the Semantic Diffe rential presents a natural three- dlmenSLDn‘l

data box. }Analyz%ng the components separately for each concept tends. to

. — ,
ignore the basic structure of~the instrument as does collapsing the data over




concepts. An ideal analysis should involve some form of a three-mode pro-
cedure such as the one proposed by Tucker (1972).

Should one, however, zhaaséra conventional analysis strategy, the
overall and individual Measures of Sampling Adequacy will be useful in reaching
appropriate decisions regarding the quality of one's data set. The overall
measures provide imparéant information as to whether the data should be
factored at all. The indiviﬂual maasufegrmight provide information as to
which variables should be included in subsequent data collection and analysis
strategies. A Qériébie which is universally poor is probably a good candidate
for deletion. On the other hand, écalés with erratic sampling adequacy
characteristics may be well suited for some concepts and not for chérsir This
scale by concept interaction has long been recognized so we rasemphasize that
scale selection is a Qtitiiél step in the assembly of a particular Semant ic
Differential. The individual MSA's might be further ﬁalpful:in this context
since with the SD one is factoring single scales with their presuued low

reliability instead of batteries of tests. Accordingly, we feel the concept

of psyehometfic sampling adequacy should provide a helpful guide to the analysis
of Semantic Differential and recommend that one scrutinize his/her data by
examining the associated overall and individual MSA's.
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Overall MSA's and Number-of Campaneﬁis

- Concept - MSA"  # of Components
Quicksand .~ - .88 . - r:S »
Death =7. .85 : 7
White Rosebuds = .92 = ‘ 7
Hero < |95 . 3
Gentleness = W92 g :
Success . .93 - .5 _i
Total = . .88 6
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IndividuallMeasuresqf Sampling Mequacyt ™ -~

" White | o o Tetall |
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t/Slo g g B A R
'Ténaciaus/Yielding REEE ) ERE Ve R T [ T N
Fre¢/Constrained L L L REER | S oy LR
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o | Energetic/Inert o 0% 688 gg:j"'f‘f‘fQi
| Simple/Conplex T N A N T W]
CdSerlous/lighe gy %80 g5 Wy
- | Cold/dot 48 93 -8 8. 8 m.
| Thick/Tatn g oy R R LT
Beaut1ful /Ugly % L T uooooon o 86 N
Sevare/lenfent - g gy L | R B |
EESY/DiffiQulE By oy T 0
| Large/Snall SRR R R IR B O
Emdti@nal/ﬂnemati@nal R R L % B g o A
e N L R N T Y R B o |
Co gty AR L B I
Cnelfkind g sy ey Ty
"“f]Dééd]Aliveﬁ L L%y g B VAN R
o Moving/Still . - o9 g B L N | R R U
o |leimbllentngless % g g R A R
R Maééuline/Feminiggi* SR L A LI | I R
v | Unisportant /Tnporeant T L T I B
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Table III

 Summary of the Scales

 for Which Deficient MSA's Were Found
i . Whité,l - 7 _ ‘ e |
o VVRcsabudstHé:a::GEﬂtlengss ,SUEQES?,;QUiCksaﬂdV'Death

Passive/Active o 59 — - - 68
Exﬁiﬁable/ﬂalm ’ — = L == T - . - . 68
‘Weak/Strong - : R 1 S - - 59
"Fast/Slow- T e == — _ 64 50 65
| Energetic/Inert 67 - -, = 68 . -~ <
_Cold/Hot . 46 o —= —
Moving/Still 63 -— = - = e
Meaningful/Meaningless -— = e - 62. ==
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