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Twenty concepts chosen randomly from the Semantic Atlas 
were rated by 31 undergraduate Ss on a semantic differential 
consisting of 40 scales defined by concrete high-frequency 
nouns. Principal component analysis produced a "semantic 
space" apparently based on associative or category clustering 
among the scale nouns. 

The semantic differential technique (Osgood, SUci, & 
Tannenbaum, 1957) purports to measure meaning by 
factor analysis of the ratings of concepts on a set of bi
polar adjective scales, and yields a stable (e.g., Norman, 
1959) three dimensional semantic space consisting of 
evaluative, activity, and potency components. It may be 
argued, however, thatitis almost a priori impossible for 
three dimensions to characterize a concept preCisely 
enough to allow its identification, up to synonymy, from 
its coordinates. This study was designed to investigate 
the plausible hypothesis that the excessively low resolu
tion associated with mapping concepts into semantic 
space is due to the somewhat abstract adjective scales 
usually employed, and that ratings on a set of scales 
based on concrete, "ordinary" nouns would conserve 
more of the information inherent in the concepts, and 
thereby approximate more closely to a unique charac
terization of their denotations. 
Method 

A semantic differential was constructed using40high 
frequency nouns, which had been rated as highly concrete 
by seven judges, as scale items. Format and procedure 
followed Osgood et al (1957), except that each noun ap
peared at one end of its 7-point scale and the other end 
was left blank, since these scale items are not bipolar 
in any nontrivial sense. Twenty concepts chosen at ran
dom from the Semantic Atlas (Jenkins, Russell, & Suci, 
1958) were rated by 31 Ss enrolled in the introductory 
experimental psychology course at the University of 
Kansas. Instructions were to rate the concept atthe top 
of the page according to its degree of relatedness with 
each scale noun. The concepts used were: America, 
boat, brave, church, dawn, deliberate, fragrant, grace
ful, joy, kitchen, kittens, piano, politiCian, pungent, 
rapid, rugged, stop, tall, time, tornado. 

The 40 by 40 matrix of correlations between scales, 
over all concepts and Ss, was subjected to a principal
components factor analysis, after which the first 10 
principal components, which accounted for about two
thirds of the total variance, were rotated by Kaiser's 
normal varimax method. 
Results and Discussion 

Loadings of the 40 noun scales on the first 10 prinCi
pal components, after varimax rotation, are shown in 
Table I, along with proportions of total variance account
ed for by each factor and h2 for each scale. A summary 
of the scales with appreCiable loadings on each of the 
10 factors will be given here. Loadings above .5 are 
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indicated by an asterisk. 
(1) pan*, plate*, stove*, cup*, bean*, sack*, meal*, 

porch*, grapes*, bone, knife, wine, duck, fish, wheat; 
(2) bone, tower*, pole*, brick*, oak*, block*, rope*, 
stone*, tree, head; (3) meal, mail*, bell*,penny*, wine, 
tongue, bed; (4) sack, knife, pole, rope, insect*, duck*, 
worm*, wolf*, fish*, tire, needle; (5) meal, porch, 
knife (-), oak, hair*, bed*, tree*, head, SOil, leather; 
(6)bone, knife, brick, stone, mail, penny, wolf, soil *, 
tire*, street*, leather; (7) bean (-), grapes (-), rope, 
stone, tree (-), wheat* (-); (8) block, street, handker
chief*, button*, needle; (9) bean, meal, grapes*, wine*, 
soil, leather*, handkerchief; (10) porch, brick, penny, 
tongue*, wolf, head. 

It seems quite clear that the factor structure obtained 
with noun scales is qualitatively different from the three 
dimensions usually found in semantic differential stud
ies. The scales which load highly on a given factor ap
pear to constitute associative or category clusters, some 
of which are of transparent composition. While we hesi
tate to give arbitrary names to the factors, it is obvious 
that, for instance, Factor (1) has to do with food, or the 
kitchen (one of the concepts rated), Factor (2) refers to 
solidity of structure, Factor (4) to Wildlife, and so forth. 
There is no reason to believe that just these factors 
would be obtained with other scale items, and in order 
to determine whether there is a functional limit to the 
dimensionality of semantic space for a given population 
of Ss, something like Osgood's (Osgood et aI, 1957) 
"thesaurus study" would have to be undertaken. 

In any event, this study has shown that the low reso
lution of "abstract adjective space" is peculiar to the 
scales used, and that ratings with respect to concrete 
nouns, and possibly other items of comparable specif
icity, are more sensitive to denotative aspects of mean
ing and generate a semantic space in which concepts are 
potentially more discriminable. It is reasonable to con
jecture that "kitchen," for example, would be more 
nearly recoverable from "pan," "plate," "stove," 
"cup," etc., than from "savory," "important," "good," 
"active," or "angular," which are adjective scales re
lated to "kitchen" in the Semantic Atlas (Jenkins et aI, 
1958). 
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1. This research was conducted while the senior author was on the 
faculty of the University of Kansas. Facilities of the University of Kansas 
Computation Center were employed. 
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'" Table 1. Complete Noun-Scale Loadings on First Ten Factors: Varimax Rotation Principle of Components Analysis ;! 
SCALE ]; 11 ill 'fl 

,..: 
1Y Y: VI VII Y:m IX ! '" 2: 

1 pan .860 .018 -.028 .092 .046 .106 .047 .026 .006 .036 .7667 
.J 
~ 

2 plate .784 .052 .145 .038 .133 .022 .017 .184 .121 .088 .7145 .: 
.3 stove .754 -.002 .028 .131 .178 .104 -.064 .008 .121 -.066 .6521 j 

u 
4 cup .753 .131 .070 -.008 .064 -.038 -.147 .208 .100 .096 .6788 ~ 

Do 
5 bean .730 .002 .060 .149 -.030 .060 -.267 .010 .244 -.079 .7004 6 sack .688 .214 -.036 .248 .041 .053 .142 .129 -.068 -.019 .6282 
7 meal .644 -.173 .272 .183 .249 .095 -.098 .138 .261 -.066 .7243 8 porch .522 .205 .063 -.036 .372 .096 -.200 .163 -.107 .246 .6059 
9 grapes .513 .023 .093 .057 .119 -.034 -.308 -.054 .564 .110 .7189 10 bone .494 .287 -.139 .155 .085 .284 .138 -.202 .127 .223 .5833 

11 knife .467 .202 .098 .347 -.312 .246 .095 .056 .018 .132 .5767 
12 tOHar -.032 .76.5 .142 -.040 .164 -.038 -.193 .09.5 .031 .068 .6882 
13 pole .07.5 .743 .067 .267 .122 -.078 -.129 .090 -.149 -.168 .7296 
14 brick .111 .643 .103 -.087 -.0.54 .381 .068 .006 .098 .2.54- .6708 
15 oak .018 .62.5 -.028 .140 .439 .207 _.ll~9 -.187 .175 -.096 .7439 
16 block .166 • .574 .073 -.046 -.034 .211 .049 .262 .010 .10.5 .4923 
17 rope .144 • .559 .131 .330 .122 .133 .418 .160 .028 -.038 .6944 
18 stone .06.5 .523 .128 .078 .037 .392 .260 -.21.5 .144 .18i;. .6237 
19 mail .02.5 .003 .7.50 .194 -.034 .268 -.030 .086 .110 .03.5 .6954 
20 bell .139 .23.5 .740 .008 .114 -.063 -.006 -.018 -.026 .128 .6566 
21 penny .04.5 .13.5 .582 -.066 .060 .310 -.011 .166 .18.5 .240 .582.5 
22 wine .319 .03.5 .322 .06.5 .033 .027 .041 .186 .674 .059 .7067 
23 tongue .0.56 -.005 .289 .24.5 -.009 .120 .008 .106 .088 .766 .7670 
24 insect .123 .00.5 -.130 .743 .104 .18.5 -.048 .084 -.040 .212 .6690 
25 duck .371 .10.5 .012 .691 .0.58 -.063 -.196 -.070 .091 -.068 .6898 
26 worm .113 .039 .152 .643 .120 .119 .003 .131 .093 .032 .5062 
27 wolf -.076 .149 -.038 .612 .053 .396 .066 -.023 -.047 .343 .6883 
28 fish .461 .008 .073 .549 .147 -.173 .101 _.04J.j. .185 -.018 .6175 
29 hair .224 .066 -.054 .20.5 .709 .024 .033 .212 .144 .187 .7045 
30 bed .249 .111 .286 .096 .647 .124 .0.53 .047 -.076 -.126 .6260 
31 tree .101 .485 -.111 .082 .602 .1.51 -.247 -.10.5 .136 .066 .7446 
32 head .100 .282 .170 .187 .4.51 .003 -.008 .117 .048 .488 .6110 
33 soil .214 .081 .111 .092 .3.59 • .569 -.136 -.044 .290 .017 .6306 
34 tire .0.56 .187 .167 .279 -.05.5 .697 -.024 .150 -.073 -.038 .6625 
35 street .093 .131 .238 .049 .159 • .598 -.087 .259 _.Ol~8 .154 .5684 
36 leather .217 .230 -.1/"'3 .123 .2.58 .423 .087 .129 .508 -.002 .6633 
37 wheat .325 .244 .088 .167 .123 .163 -.678 .044 .1.57 -.024 .7293 
38 handkerchief .164 .010 -.C17 .088 .156 .061 -.0.58 .677 .441 .1.50 .7418 
39 button .314 .128 .181 .023 .175 .184 .117 .567 .007 .066 • .5523 
40 needle .192 &a .:12§. .:m -~ .247 -.:Ei .472 -.060 -~ .5637 
% of Total Variance 14.99 9.56 5.51 6.24 6.28 6.;34- 3.11 4.19 4.47 ).76 .641.5 

.... .., 
N 
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