
Attributes of unfamiliar, long, scientific names 
Position of names of grammatical functions 
was also counterbalanced. 

As each word occurred, Ss had 5 sec to 
rate it along eaeh of the five scales, 30 sec to 
write associations, and 5 sec to seleet the 
grammatical function. Total time per word 
was 1 min. 
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Values, co"elations, and loadings on 
factorial components are presented for 
meaningfulness, imagery, and eight other 
attributes of 36 unlamiliar, scientific names. 
Comparisons are made with [indings for 
common nouns. 

Available nonns on (values of) 
meaningfulness, imagery, and other 
attributes of words are primarily for 
trigrams, for paralogs, and for nouns from 
the Thorndike-Lorge (T-L) list. Reported 
here are values for various attributes of 
reiatively unfamiliar, Iong names (nouns) 
from a scientific vocabulary (bacteriology). 
These words were selected for use in an 
investigation of the verbal learning of real, 
but unfamiliar, words. Values for them are 
reported here because other investigators 
may wish to use these wor!1s. Also, the 
values obtained for these attributes and 
relationships observed among them 
supplement avaiIable data, in particular, 
those of Spreen & Schulz (1966) for 329 
nouns of high T-L(A) frequency and of 
Paivio, Yuille, & Madigan (1968) for 925 
nouns oflow-to-high T-L frequency. 

METHOD 
Source ofWords 

Various technical vocabularies were 
reviewed as possible sources of real, 
unfamiliar words. The source selected was 
Breed's Manual 01 Determinative 
Bacteriology (1948). It contains a large 
number of words that are probably 
unfamiliar to most of the college 
undergraduates who participate in 
experiments on verbal behavior and 
learning.· 

Selection ofWords 
The 36 words shown in Table 1 were 

considered enough to construct Iists for 
pai re d-associate, verbal-discrimination, 
serial-anticipation, free-recall, and similar 
situations. They are equally for genus and 
species, relatively long (eight or more letters, 
three or more syllabies), with few common 
initial letters, apparently low in overall 
fonnal sirnilarity, and, some excepted, not 
obviously similar to words in the general 
vocabulary. 

Responses and Attributes 
The responses and attributes selected and 

the particular mann er of obtaining them 
we re : meaningfulness (M)-produce as 
many associations as possible within 30 sec; 
imagery (I)-rate on 7-point scale, one 
extreme designated "no" (1), other extreme 
"dear" (7); specificity (S)-7-point scale, 
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"Iow" (I) to "high" (7); 
concreteness (C)-7-point scale, "low" (1) 
to "high" (7); familiarity (F)-7 -point scale, 
"never" (I) to "often" (7); 
pronuneiabiIity (P)-7-point scale, 
"easy" (1) to "hard" (7); and grammatical 
function-seleet one among adjective, 
adverb, conjunction, noun, pronoun, 
preposition, verb as the most frequent, most 
likely grammatieal function. 

Randomization and Counterbalancing 
The words were presented one at a tirne 

within booklets. The five scales were on the 
page on the left. Each word was repeated 10 
tirnes, from the top down, on the page on 
the right, with each repetition followed by a 
line beneath for S's association. Names of 
grammatical funetions were at the b~ttom 
of this page. 

The words occurred in a different random 
order for eaeh S. Order of scales was 
counterbalanced so that eaeh occurred 
equally often in eaeh position. The 
adjectives at the end of each seale appeared 
equally often on the left and on the right. 

Subjects 
Thirty female undergraduates enrolled in 

introductory psychology at Douglass 
College participated as a group in a single' 
session. 

RESULTS AND DISCUSSION 
For each word, Table 1 also shows: (a) its 

length (L); (b) the most frequent or primary 
first response; (e) frequency of the primary 
(fp); (d) number of different first responses 
by all Ss (ND); (e) mean of number of 
assoeiations by eaeh S (M); (f) means of 
ratings of I, S, C, F, P; and (g) number of 
Ss who seleeted "noun" (NN)' Ratings 
were scored from I to 7 as shown 
above by numbers in -parentheses 
after the anchoring adjeetives of eaeh seale. 
Shown in Rows 3 and 4 from the bottom are 
overall means and standard deviations. 

The low mean and standard deviation of 
ratings of F indicate that the words were 
homogeneously unfamiliar. Spreen & Schulz 

Table 1 
Each Word, Its Length and Primary Response; Frequency of the Primary and Number of Düferent 
Responses; Mean of Each Word for M, I, S, C, F, P; and Number of Ss Selecting Noun Function 

Word 

Agliaceus 
Alcaligenes 
Bentotensis 
Blastocaulis 
Capsulata 
CeUvibrio 
Dextranicum 
Dialister 
Eberthella 
Ferruginea 
Fusobacterium 
Gallionella 
Gazogenes 
Hemophilus 
Hyacinthi 
Klebsiella 
Lacunatus 
Leuconostoc 
Malleomyces 
Muscorum 
Nitrobacter 
Nucleatum 
Ochraceus 
Phytomonas 
Pneumosintes 
Radiobacter 
Rhizobium 
Sphaerica 
Stelangium 
Thiocystis 
Trifolii 
Veillonella 
Violacea 
Winogradskyi 
Xanthomonas 
Zingiberi 
X 
SD 
SS X 
PYMX 

L 

9 
II 
11 
12 
9 

10 
11 
9 

10 
10 
13 
11 
9 

10 
9 

10 
9 

11 
11 
8 

11 
9 
9 

10 
12 
11 
9 
9 

10 
10 
8 

II 
8 

12 
I1 
9 

10.1 
1.2 

Primary 

Algae 
Genetics 
Tension 
Biology 
Capsule 
Cell 
Dextrous 
Dial 
Biology 
Iron 
Bacteria 
Bacteria 
Genes 
Blood 
Hyacinth 
Bacteria 
Lacuna 
Blood 
Bad 
Decorum 
Nitrogen 
Nucleus 
Color 
Phylum 
Pneumonia 
Radio 
Rhizoid 
Sphere 
Bacteria 
Discase 
Three 
Old 
Violin 
POlish 
Flower 
Beri beri 

5 
4 
6 
4 

20 
6 
5 
6 
2 
5 

12 
2 
7 

10 
13 
2 
2 
3 
3 
6 
9 

11 
5 
4 

13 
8 
4 
9 
4 
6 
7 
5 
5 
4 
4 
5 
6.3 
3.8 

18 
21 
15 
18 
9 

18 
17 
17 
21 
17 
13 
26 
17 
13 
9 

22 
23 
24 
23 
16 
15 
16 
18 
18 
11 
19 
21 
15 
20 
19 
24 
23 
18 
20 
17 
21 
18.1 
4.0 

M S C 

2.83 1.97 3.63 2.87 
3.20 2.07 4.38 3.93 
3.37 2.03 3.77 3.23 
3.40 2.23 4.50 4.37 
4.07 3.80 4.27 4.33 
3.97 2.17 4.13 3.67 
3.43 2.73 4.13 3.90 
3.57 1.90 4.00 3.63 
3.00 1.67 4.03 3.40 
3.43 2.20 4.33 3.50 
4.30 3.37 5.07 5.03 
3.93 2.57 4.27 4.13 
3.63 1.83 5.10 4.17 
4.30 2.70 4.93 4.77 
4.37 4.67 5.63 5.47 
3.10 1.90 4.43 3.30 
3.00 2.27 3.93 3.30 
3.67 1.93 3.93 3.53 
3.63 2.37 4.23 3.57 
3.60 2.47 4.13 3.47 
4.63 3.27 4.73 4.60 
4.93 3.87 4.80 4.83 
3.30 2.40 3.63 3.20 
2.83 1.97 4.00 3.50 
3.77 2.03 4.27 3.80 
4.07 2.63 4.33 4.13 
4.23 3.73 4.93 5.23 
3.73 2.47 3.90 2.97 
3.63 2.13 4.20 4.07 
3.40 2.37 4.63 3.97 
3.80 2.20 3.97 3.53 
4.03 2.12 3.87 3.63 
4.37 2.13 4.00 3.90 
3.43 2.73 4.27 3.97 
3.03 1.93 4.03 3.73 
4.53 2.53 4.50 4.00 
3.71 2.54 4.30 3.91 
1.24 .69 .44 .61 
8.17 4.48 5.02 

F 

1.13 
1.55 
1.03 
1.03 
2.10 
1.10 
1.37 
1.13 
1.00 
1.00 
1.37 
1.30 
1.07 
2.43 
2.20 
1.20 
1.07 
1.20 
1.10 
1.40 
1.87 
1.97 
1.17 
1.07 
1.13 
1.07 
2.13 
1.17 
1.13 
1.17 
1.07 
1.00 
1.03 
1.20 
1.03 
1.03 
1.31 
.39 

P 

4.90 
4.31 
2.93 
3.77 
1.93 
3.43 
3.53 
2.43 
3.20 
4.03 
2.27 
2.80 
2.70 
2.33 
2.77 
3.33 
3.13 
4.10 
3.73 
2.73 
2.10 
2.17 
4.30 
3.93 
4.00 
2.20 
2.53 
4.10 
2.70 
3.10 
3.50 
4.17 
3.27 
4.83 
4.50 
2.63 
3.29 
.82 

3.76 

NN 

15 
21 
23 
22 
23 
25 
23 
20 
23 
25 
28 
28 
25 
19 
24 
24 
12 
13 
27 
24 
29 
26 
14 
19 
27 
26 
28 
18 
26 
24 
22 
20 
19 
21 
17 
25 
22.4 
4.4 

5.81 4.97 4.95 
--------~~-----------
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Table 2 
Matrix of Coaelations Between Variables of Table 

Variable fp NO M 

L -.05 .00 -.09 -.11 

Jo 
-.83-- .53·· .65·· 

-.28 -.53·· 
M .68" 
I 
S 
C 
F 
P 

.. r(34) = .33, p .,;;;; .05 
... r(34) = .42, p .,;;;; .01 

S C 

.09 .16 

.40- .46·· 
-.38- -.37-

.55** .70 

.77" .83" 
.87-· 

Table 3 

F 

-.14 
.56·-

-.48·· 
.55** 
.86** 
.62** 
.72*· 

P 

.20 
-.44--

.29 
-.63·· 
-.57·· 
-.54** 
-.60** 
-.50" 

.24 

.26 
-.15 

.50" 

.35· 

.56·· 

.53·· 

.22 
-.54** 

Rotated Matrix of Principle Components with Labels; Attributes with Appreciable 

Attribute S,C 

L .06 
M .30 

~D 
.10 

-.20 
1 .57 
S .88 
C .74 
F .37 
P -.27 
NN .27 

Loadings on a Component in ItaIica 

fl!' NO L 

-.01 -.98 
.18 .07 
.87 .02 

-.95 .00 
.37 .10 
.19 -.04 
.17 -.16 
.29 .09 

-.17 -.15 
.07 -.15 

Component 

NN M P F 

.11 -.04 -.09 -.06 

.22 .84 .24 .22 

.09 .31 .14 .24 
-.02 .03 -.06 -.13 

. 08 .33 .15 .58 

.27 .12 .16 .22 

.18 .34 .24 .38 

.03 .16 .16 .83 
-.27 -.24 -.84 -.19 

. 90 .18 .22 .04 

principal-factors model with rotation of six 
factors. Table 3 shows the rotated matrix of 
principal components that seems most 

descriptive of the pattern of correla
tions of Table 2. The component that 
contributes most to total variance, labeled 
C,s, is comprised of I, C, and S with larger 
10adings for C and S. f , No constitute 
another component. L, NN, M, and P each 
stand alone with relatively little 
contribution to total variance. Tbe 
remaining component, labeled F, is 
comprised of I and F. Tbe more important 
features of the patterns of correlations and 
of components and loadings are the 
relatively large number of seemingly 
independent components and allocation of 
I partly to an S,C component and partly 
to an F component. 
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(SS) and Paivio, Yuille, & Madigan (PYM) 
did not obtain values for F or NN. Nor did 
they report primaries, fp, and ND. Tbe SS 
means for M, S, C, and P and the PYM means 
for M, I, and C are shown in the last and 
next-to-Iast rows, respectively. Means for M 
and C obtained for the words ofTable 1 are 
less than the SS and PYM means. Tbe means 
for S and P are dose to the SS mean; the 
mean for I is below the PYM mean. 

Illusions, aftereffects and iconic memory 

I, S, and C each enter significant 
correlations with every other measure, 
except L (Table 2). M, f, , F, and P each 
appear in correlations wiJ:. seven of the nine 
other measures, with L always excepted and 
No or NN each excepted in about half of the 
correlations. ND and NN each enter 
significant correlations with only five other 
measures, and L enters no significant 
correlation. Tbe rs for IC, IF, and SC were 
above .80. Tbe r for fpND was -.83, but this 
reflects the partial interdependence of the 
two measures. 

The r of .70 for MC is essentially the same 
as the SS r of .704, and larger than the PYM r 
of .56. Tbe r of .55 for MS is essentially the 
same as the SS of .564. The r of.87for CS is 
above the SS r of .63. Tbe rs for MP, SP, and 
CP here are two times or more the 
comparable SS rs. The r of .68 for MI is 
slightly below the PYM r for .72, and the r of 
.83 for IC is identical with the PYM r. Tbe rs 
involving L are allless than the comparable 
SS rs. 

The matrix ofTable 2 was factored bythe 
principal-components model with rotation 
of different number of factors, and by the 
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Twenty Ss viewed the Zöllner and 
Hering illusions under eonditions involving 
a temporal disp/aeement of background 
and parallel lines. Both illusions persisted 
until the disparity reaehed about % sec. It 
was tentatively argued that these results 
may be interpreted as support for the 
notion that illusions and aftereffeets are 
produeed by simi/ar meehanisms. The 
results are also eonsidered in terms of 
iconic storage. 

One of the essential differences between 
geometric'al illusions and figural 
aftereffects is that the former involves 
simultaneous presentation, whereas the 
latter is produced as a result of prolonged 
inspection of a distorting figure. Ganz 
(.1966) has suggested that figural 
aftereffects and simultaneous geometrical 
illusions may well be mediated by the same 
cortical processes. This view, which is 
supported by Wallace (1969), embraces 
lateral inhibition at a central level as a 
possible cause. 

Tbe theory concerning the similarity of 
the two visual phenomena was 

strengthened by an experiment performed 
by Ganz (l964), in which "figural 
aftereffects" were produced when the 
inspection (I) figure and test (T) figure 
were presented together in time and yet 
produced the same sort of effects on the T 
figure as those elicited when it was 
presented after prolonged inspection of the 
I figure. 

Tbe following experiment involved the 
reciprocal of Ganz's experimental 
paradigrn. That is, two geometrical 
illusions, the Zöllner and Hering (Fig. 1), 
were presented to Ss in a manner allowing, 
the background (or I) figure to precede the ' 
parallel lines (T figure) so that the 
maximum temporal separation that still 
allowed a distortion of the T figure might 
be computed. . 

This procedure is not only reminiscent 
of those employed in figural aftereffect 
studies, but is, to some extent, similar to 
that used by Haber & Standing (i 969) in 
their quest to fmd a pure, sensory measure 
of iconic memory (Neisser, 1967). Tbeir 
study involved repeated presentations of a 
black cirele while the time between 
presentations was altered, according to the 
method of limits, so that a persistence 
threshold was obtained (i.e., the maximum 
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