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While its theories, philosophies, research designs, and'statisfical
methods are of great importance to any science, perhaps most fundamental
to a scierice are its measuring instruments. .These instruments operational-
ize the epistemic relationship between the cqnstruc£§ of a science and
reality. Without valid measuring devices a science wﬁll remain forever

.

in the dark ages, Thus, it is particularly disturbing to find an invalid
) measurlng instrunéht in the fomm of an attltude scalé.beglnnlng to appear
1n the experimental 11terature in communication. a
Several recent award winning papers at SCA and IGA conventions! and\
at least two articles recently published2 have used an attitude scafe often
referred to as a "'known in;érval" scale.> While this scale was assuredly
inspireé by laudable motives, it can produce spuriously ‘inflated correlation
coefficients, spurlously high reliability and validity estimates, and spurious
significance on stat15t1ca1 tests. It is the purpose of this paper to
demonstrate these results, and to argue that the scale should not be usgg'in
future studiecs,

The reasoning will take two general lines. First, th» effects of the
§cale on reliability, validity, and significance testing will be demonstrated.

" Then the reasoning behind the scale and the method of obtaining its values

will be discusséd.
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Figure 1 about here -
................................................... Pememm-

The '"known interval'' scale, referred to hercafter as the 7.8 scale,

is reproduced in Figure 1. The parentheses around the numbers indicate that

SUDJCCtS responding fo the scale are presented with only the blanks and the
sy f
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anchoring tems, not with the numerals, The scale was developed because
"[it]) recognizes. the nog-equal nature of people's perceptions of attitude
scales and is appropriate for use with interval statistics."¢”;I assume
that the term "interval statistics' refers to’parametric tests, Rather
than arguing this'point in detail, I simﬁly note that while interval scales

are helpful if they truly are interval scales, they are not a prerequisite

to maklng a statlctlcal inference based on a parametric test,” But 1gnor1ng

-

the rationale behind the-scale for the moment let us con51der th9~effects

of employing the scale in communication research.
+ ‘ " -

. CORRELATION AND TESTS OF SIGNIFICANCE
Oﬁe of tﬁe principal defenses of the.7.8 scale is that it correlates
highly with semantic differential scales, higher than does a single seven.
point scale. ‘ ?
Ong item scales have beeq called notoriously unreliable by many,
However, the carefully constructed known-interval scale used in this
study had an extre~ly high correlation with the semantic dif-
ferential scaies which indicates it is not unreliable. Second,
it had predictive validity and produced the same it‘indings as the .
semantic differential-type items, It has two significant ad-
vantages: (1) it is much‘easier to administer than the semantic
differential type items, and (2) it yields a lower within error '
~estimate which reduces the likelihood of obscuring significant
results when in fact they do exist.6
The reliability and predictive validity claimed for the 7.8 scale
are due to two sources: (a) the reliability and predictive validity of a

"regqular' seven point scale (however large that is) and (b) the spuri.ous

"



ihcrease in theSe components produced by counting . one unit shift as
though the subjéct had moved 1.8 wnits. To understand why this is so,
consider the effect of extre: scores on thé value of a Pearson r. Figure

2 partially illustrates this effect, The scores of the first six subjects

.............. 2 e e e e e mmscmmas—ameeca——mema————
Figure 2 about here
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are negatively correlated, r6=-.26.‘ When the scores of the seventh subject
are .included, the corrisation increases to +,29, These values are obtained
using the ordinary seven point. scale., tSuppose t@at in place of 7 we use 7,8,
Tﬁé correlation is increased to +.Aé. If the 7 is replaced by 10, r10=+.66.
By raising the value of this single extre:- score,'it is possible to in-
crease r as high as one‘desires. Thus, r20=+.93 %nd r100=+.997. Changing
the values of the first six scores from regular to 7.8 fom has a negligible
effect on r, Notice that the first six number pairs remain negatively cor- .
related despite cﬁanges in the overall r due to the value assigned to the
extre- ' score pair, Notice also that the changes in r are in no way related
to any real behavioral event. Subject number seven checked the extre _score
for administration X; and again for administration X,. He did this only
once, The observed changes in r are due solely to the value assigned to the_
extrene score after the data have been collected, Had subject number seven
checked the seventh blank on X; and the first blank on X;, repeating the
above procedure of increasing the scale value of the seventh blank would
produce an increasing correlation in the negative direction,

If we intemret the correlations of Figure 2 as test-retest reliability,
" then it is obvious that we can increase Tty as high as we'wish by changing

the numerical yalue assigned to the ektresc score., It is also obvi~us that

this increase in ryy has nothing to do with increased reliability. The event
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by 4"
of the experimenter assigning a large number to a scale value is independent
of the event of a subject consistently checking the same scale position on

repeated measures,

Having demonstrated the effect of changes in-extre: : score values

«_on r interpreted as reliability, its effect on validity has also been

demonstrated, If each of the Xz:values in Figure'Z is multiplied by four,

X becomes a scale running from 4 to 28, %bis is the range of the four
sunmmated semantic differentipl type scales used as a criterion, In the

above quotation, the correlation between the seven and the 28 point scales

is referred to as reliability. I choose to calf it validity. In either case,
1nu1tip1ying’the scores by a constant has no, effect on 1. Thus the argﬁments
ih the preceéing paragraphs apply directly tc r(7 )(;8) and any increase in
r(7.8)(2§T over r(7.0)(28) is the spurious result of changing the scale
'gadue. It is unrealted to the reliability ov'vhlidity of the actual data,
Skeptics may work these calculations out for thgmselves.

Predictive validity is claiméd for the scale since it "produced the
same findings"“as did the semant&é'differential items, This claim is true
only to the extent that any single seven interval scaling device measures
what four summated scales in semantic differential form measure.. To this
extent, assigning the numbers "1" to "7'" to the data, ai}in,a regular seven
interval scale, will have predictive validity. Any préd;ctive validity the
7.8 scale has derives directly from the predictive validity of the gencral
seven po*nt case. But the predictive correspondence of the 7.8 scale to ¢’
the semantic dif ferential scale will often be less than for the regular
seven point scale, since the 7.8 scale can produce spurious significance on
statistical tests when such significance does not in fact oxist, Cunsider the

data of Figure 3,

op)
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Figure 3 aboul here
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Here Y, and Y, may be interpreted as pretest an§ posttegt scores
respectively, ‘of six subjects on a seven point scale, The t value fot
this data ig 2,318 with 5 degrees of freedom which is not significant at
the ,05 level, twoitailed. If these same data are rescored as advocated
. by the 7.8 scule, they become significant (t=2;95, df=5, pe .05, two-
tailed), This is not anaisolated instance, It cén occur on any statistical
test (t, Stheffe’, Anova, etc.) with any K sets of data, provided only that
one set of data have relatively ‘few scores of "seven'" and that thé‘gther
set(s) of data has (have) many: aﬂd‘that the mean of the '"'non-seven' scores

.

in one set of data is fairly close to the méan of the '"nen-seven' scores

in the other set(s). Such conditions are frequently met in empirical data.

The 7.8 scale is thus capable of producing spuriously significdnt results.

¢

TIE APPLICATION OF jOﬂES AND THURSTONE TO
ATTITUDE MEASUREMENT
Given the effects of the 7.8 scale as demonstrated above, the reason-
ing behind this scale c;n be examined. Two questions are asked in this

7

section. First, are the findings of Jones and Thurstone applicable to

attitude measurement? Second, were Jones and Thurstone's findings applied

correctly in the case of the 7,8.scale?

Is Jones and Thurstone Applicable in General?

To answer the first question, consider what Jones and Thurstone did.
. .. ' LB .
Duriny the early 1950's they administered questionnaires containing 51
descriptive words and phrases (see Table 1) to 905 enlisted personnel at

Fort Lee, Virginia, who were asked to give their meanings for these words



At
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and phrases in temms of the amount of like or dislike the words and phrases

indicate in preferenee for foods, such as creamed corn. These indicated
, R

" preferences were marked on a nine point Scale which was anchored at both

ends and in the middle with the phrases "Greatest Dislike," '"Neither Like
-~ Nor Dislike," and "Greatest Like." The symbols "-4°," M3 L. T2, T3
"+4" appeared -above the nine blanks on each scale, The responses were’

scaled by the method of suecessive intervals which produces nommal deviates

- « (2 scores) for each item, These nomal deviates may then be interpreted

as a continuum of meaning for the 51 items, as in Table 1 which is taken,

in part, from Table 2 in Jones and Thurstone.8‘

kY

Burgoon’ selected the seven underlined words in Table 1 as
anchors for the 7,8 scale. :I‘he values in the scale result from adding a .
constant (4.1) tc; thé 2 scores (scale vglues) obtained by Jone‘§ and Thurstone., .

There is a general problem of order effects associated with the re:

sults of Jones and Thurstone, {\11 905 subjef:is 1esponded to all 51 items
.in exactly the same order., Thus the effects of practice and fatigue are
inherently confounded with the rating of each item, The lack of counter

» balancing for orc?e"n could, in my opinion, result in a rejection of this

paper should it be submitted for publication today. Thus, T believe that

the results of Jones and Thurstone are of dubious value for attitude scaling

purposes.

&

Beyond this general criticism, Jones and Thurstone comment on the

applicability of thggr results, They state that their resuits "might be
gencralized to the extent that the ‘phrases useful for defining successive
intervals on a food preference schedule might also be useful for defining
intervals on schedules assessing preferences for other consumer goods."10

Note thatthe application of these results to the 7.8 scale has not been in




s the area of consumeli goods.

> ”

Was Jones and Thurstone Apvliéd Correctly in This Case?

3

Whether or not the reader accepts the general applicability of Jones

- . 2

' and Thurstone tohottitodé scaling, the application in the particular case
of the 7.8 scale is incorrect. In particular, the aéplicatfon of Jones and
s  Thurstone to the 7.8 scale was done in reverse.(i.e., backwards). lnsteaq
of choosing anchors for'a fegularhseven‘ooint séale based on the Jones and

o - 3 . .
[hurstone results, the seven scale values were assigned on the basis of the,

chosen anchors. That is, instead of selecting equally sﬁaceo words and

N . 0] . -
assigning them as anchors to seven equally spaced numerals, séven unequally

o

‘spaced words were selected and the scale values-changed to conform with
\e..

these unequal intervals. Since the fallacy in this logic may not be im-
mediately apparent let us fonn another attitude scale called the TIC scale
(Tongue 1n Cheek) using the same 1og1c For my TIC scale I will choose the
same six arichors used by the 7.8 scale for the first six scale p051t10ns
(lerrlble, Bad, etc.). But in place of ”EAcellent" for the seventﬂ scale

value, I choose '"Best of all" for the TIC scale, resulting in a seven point

sgale from 1.0 to 10,25 (See Figure 4). If the 7.8 scale is good in terms

~ 5

L e e L R R P P b bl D LR Rt e i it i

- ¥

of produéing reliability, validity, and significance, the TIC scale is

spectacular. In temms of reliability and validity, its results.may be compared .
N , \

with the 7.8 scale from the calculations presented in the first section of

. l
& this paper (r10=.66, Ty g=+42). TIC will also out-perform the 7.8 scale in

gettlng 51gn1ficance out of a given set of data. |

Unfortunately, even if this application of Jones and Thurstone to

the 7.8 scale and the TIC scale were legitimate, whlch it is not, the data would

}
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still not be interpretable. A crucial assumntlon of both 7.8 and TIC is
that a- change from "Good" to ''Ixcellent, "'or to ”Best of all," corresponds

- to a subject's nerceptlon of a change’of 1.8 (7.8-6.0), or 4,25 (10,25-

6.0), units on his percentual scale, compared with, approximately one unit-

change between each of the lower six scale valwe$, But there is no way of

o- knowing what part of the scale stimulus the subject is responding to. Is

he/she responding to the ‘equally spaced intervals as they appear on the

. page, Or to the anchors below the blanks? The TIC and 7.8 scales assume~
» . ‘e( . - e ‘y . \
that people are responding té the anchors rather thin to the equal spacing
. Y . \

on the scale, The scale gives subjects an ambiguous chdbice. If they reully

. T do pekceiVe the differences.between words as they are-scaled, then these
P o ‘(,. .
dlstanees confllct w1th the eoual spaceb between the words n the Daper. L e
\ . Which 4s the Subject to choose? Whlch does each SubJeCL choose? Since there
L

is no.way to know thrs, the 7.8 scale is ambiguous and necessarily ,produces

[ - v

anbiguous (and thus uninterpretable) .results, . .

: €
Y

" .
Flnally, there are a number of errors in the transformatlon of the

L]
W
’g te

data betwecen Jones and Thurstone and the 7.8:scale, In the reproduced Fable

11

from Jones and Thurstone - thete ate ten cobying errors. These errors are

. presented in Table 1. One of these errors occurs on the word "Poor' which

. a e

. is scaled at -1,55 by Jones and Thurstone, but anpears as -1.35 in Burgoon.12 .

¢ The effect of this error and an addition error is 111ustrated in Tabhle 2.

When 4,1 is added to ﬂ 07 the result should be 4, 12 which roundq te 4.1,




g,
- . ! i » -

not. 4,0, If 4.1 is added to -1,55, the result is 2.55 which ratinds to"2.6;

3 . N .
.

¥

not 2,9,- There is an-addition error here.as well as a copying error, since
v

the copying error accounts for only .2 of the .3 discrepancy. " The dif{ferences
e v ~ 3

petween the'table values reported by Burgoon and those listed by Jones and
L .
fhuarscone also affect the language 1ntens1ty m(m1puiat1ons ‘such as found - _ .

S
.

in Burgoon and Ch"xsefand Burgoon..*3 For cxample Jones and Thirstone (11d

.

not test the phrase "\11ghty favorable” which is employed in the language *
intensity manipulation with a value of 2.81, This sceye was achieved byd,

/
the phrase '"Highly favorable." -

CONCLUSION et —

4 This "paper has attempted to show that increases in reliability and -

Y

valid'ity coefficients objcained\)with the 7.8 scale have‘ nothing to do with
obs%rved data and, thus, have nothing to say about.observed data. The in-
crease oily confims that by artificially é\(tendmg the range of a scale
it is pOSSlble to 1ncrease-‘a correlation coeff1C1ent. A monotonic trans-
Formmxon which prcservcs the relatlvc intervality of the data would not

[ ’

atf _§ r., -It is bccause the Joncs and Thurstone scale values, wbcthe.r ' N

-

" transcribed goxrectly or incorrectly, happen .to fonn a non-monotonic trans-

. . )

- fommatdon, with resultant increased r and increased chance for significance,

A

A

which xuakes‘tl}e)scale appealii/g on'its surface. ,
Rather than trying to adjust thc values on the 1nstr1m1e;1ts after
the horse is out of the barn (aftcr the aata have been collected) researchers )
in communication should develop mnre valld and reliable instruments for
measunng important Eommwucamon var1ables. This was assuredly the intent
bchind the fomation of the 7.8 scale. But rellab1lity and v111d1'ty to be’

uséful concepts must be the reliability aid validity of data gathering in- :

'strunents, not the reliability and validity of a particular set of scale

[
values'. 11 , - : ;
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"Repular’ Seven Point Scale
-

\ ’ -

Terrible Bad ~~ Poor ~—Neutral Fair Good~  Excellent
(1.0) 5{2.0) (3.0) (4.0) (5.0) | (6.0) . (7.0)
° "Known Interval' or "'7.8" Scale .
‘ L] * 1Y p
P -
£ . .
Terrible Rad . Poor . Neutral Fair Good  Excellent

1.0) - (2.1 .(2.9) (4.0) 4.9 - (6.0) (.8

A

Figure 1. Comparison of the usual seven point scale values
with values proposed for the 7.8 scale.

‘/ <
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¢ ,r& - 16 7.8 r7.8= +,42
e, 1, = *.66
: 20 ST = +,93
| €0 100" +,997

Figure 2. Illustration of the cffect of extrepz SCOYeS

on a Pearson T,

+ @ * ¢




Y 3 2 1 1 4 2 . 2,833
1. ' T tm -1——2:2-5 = 2,38
YZ 7 4 7 7 4 1 . * N.S.D.

Two-Tailed

Regular seven point scale

\\
[ .

Y 2,9 2.1 1 1 ‘4 2.1 Cl
1' ¢ w8 L 2089
Y, 7.6 4 7.87.8 4 1 . 1,215 p < .05
' " -

Two-Tailed

13

s

Same data using 7.8 scale

Pigure 3. Illustration of spurious significance produced

on t-test for two related samples using the 7.8

scale, ' .
N _"’__./_ .
Terrible  ‘Bad Poor Neutral Fair '~ Good Best of all
1.0) (2.1) (2.9) (4.0) (4.9) (6.0) (10.25)-

-t

Figure 4, The TIC attit*ude scale.
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gcale value obtained oy Jones and Tharstone
compared with renroduction of this table in 3urgoon (1970,Tabic1,21)
3
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“l Favorite 4.08 " 10 Like not so well =730 "
Le Iike extromely 4,770 " 2R LLike not so much °¢-.41] "
B Like intensely  4.05 " 2 Dislike slightly  -,59 "
0 face. iont .71 " 22 Mildly dislike -, 74 "
i) Yonae ! ';.r’w‘ 231 7 Not ])XCHS“][{ -. 83 '
ot Strongty Iine .00 Sumé 47 hon't care for it -1.10- - "
I Like very uch . 2,01 2.w9 20 bislike moderately -1.20 "o
b Migihty (ine 2.88 Sune 36 . Poor -1.56 ~1,35
14 ispecially good 2.86 " 46 Dislike -1.58  Same
I3 Hivhly {avorable® 2.81 " 44 lon't like = <1.81 "
2o Like very well 2,60 " J0 0 Bad -2.02 "
2 Very good . 2,560 2,36 18 . ITighly unfavorable ~2.16 "
r 20 ‘Like quite a bit 2.32 2.3} 3 Stronnly dislike -2.37 "
1y Iinjoy T 2,21 Same 9  Dislike very much -2.49 "
K Preferred 1.98  1,v0 34 Very bad ~2.53 "
50 (inod 1.91  Sane 43 ‘lerrible -3.09 "
o Feleome 1.77. " 16 Dislike intensely -3,33 =~3.3]
o Tasty 1,70 " 32 Loath -3,.76  Sume
.47 Pleasing £1.58 " 38 Dislike extremely -4, 2 =0.22
o Like rairly well 1.51 " 4 Despise =6.44  Sume
e {aKe 1.5 1,38 . e ' .
20 Like moderately 1.1 Sanc
5 OR W87 "o
o Average .86 " . v
Q R . .
:; Mildly like- " ' .85 "
v rair TL78 "
hK Avecptibile o153 "
’ o Only air o7 " . -
Lo Lrke siphtly o " ’
"y the angooﬁa(1970)_Tublc, this item is listed as
"Mighty avorable."”
\ &
. 17



Table 2

Effect of a copying error and incorrect addition

on two of seven values in the 7.8 scale.

e e o

Terrible Bad Poor Neutral Fair Good____ Excellent

Jeaes and Thurstone

§cale Values  =-3,09 -2,02 -1,55 0.02 0.78 1.91¢ 3.71
7.8 Scale Values 1.0 2.1 2.9 4.0 4.9 6.0 7.8
Jones_and Thurstone . L /
Scale Values +4,1 1.01 2.08 2.55 4,12 4,88 6.01 7.81
J§T + 4.1 Rounded  1.0.  © 2.1 2.6 417 49 . 6.0 7.8
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