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THE LEHGTH AND DIRECTION OF RATING SCALES

Concern with the proble* of obtaining sensitive and reliable 

•easures of consuner Judgment has stimulated efforts toward improving 

rating scales so that judges may use then with greater ease and pre­

cision. It has been found, e.g., that having labelled points on a 

rating scale improves rating performance, and that scales with five

or six points yield more information than those with only two of three 

points.

Among the problems remaining for the scale designer is that of 

the optimum physical length of the scale. Short scales may lack 

legibility due to crowding, but long scales nay be so spread out as 

to be confusing. Generally, scales are from three to six Inches long, 

but longer or shorter scales might be more productive. A second 

practical problem is scale direction, l.e., vertical or horizontal 

orientation. Does direction make any difference in rater performce?

A review of the literature on scaling showed no research on these two 

problems despite their practical and possible theoretical implications. 

This study was undertaken to provide systematic evidence on performance 

effects of the length and direction of rating scales.

Theoretical Considerations

In performing the rating task, the rater is provided with an index, 

the rating scale, which represents the degrees of an attribute in a



stimulus class or the degrees of some characteristic In the rater's 

responses to the stimulus c*ass-^ Categories on the rating scale can 

be viewed as representing ideal conceptual degrees of an attribute to 

which each stimulus event is compared (Coombs, 1953). The rater's task 

Is thus seen as ore cf matching the perceived level of an attribute In 

a stimulus event with the several categories of a scale. "The problem 

for the rater in rating each stimulus is one of saying that the large 

number of events (represented by the stimulus) Is the same as, or differ­

ent from the events represented by eacn category on the rating scale" 

(Bendig, 1954).

This process has been likened to encoding, transmission and decod­

ing operations in information theory 'Garner & Hake, 1951). The stimuli 

are conceived as representing (encoding) a range of levels of an attri­

bute in the stimulus class, the rater is conceived of as the transmission 

channel, and the rating scale is the decoding device. There are four 

parameters to the decoding rperatlon. Maximum response Information 

(bit potential) is set by the number of available categories used and 

by their frequency of use, it approximates maximum response information 

on moderately structured scales (Bendig, 1954) since raters tend to use 

Bost of the available categories when there are no more than 6-10.

differentiatlor between stimulus attributes and attributes of- -

response to a stimulus is scmewhat artificial. Potentiality of 
eliciting a response -e.g. like slightly") can be considered an 
attribute of the stimulus and contrariwise, estimation of an attri­

bute level In a stimulus can be considered a response; also em­

pirical work on scaling has revealed little or no qualitative differ­

ence between measurements of the two kinds of attributes. (In this 
connection see dlscussicn in Volkman, Hunt, and McOourty, 1940).



Response equivocation is equivalent to the average uncertainty or error 

ot response to a given stimulus due to intra- and inter-rater disagree­

ment; it is subtracted fro* gross obtained Infonsation to give a measure 

of residual transmitted information l.e.- variation in ratings attribut­

able solely to inter-stimulus differences (Erlkson U Bake, 1955).

Key problems in designing reliable rating scales are maximizing 

obtained Information and minimizing concomitant response equivocation 

error. Unfortunately these tmo data attributes are not always inde­

pendent. Transmitted Information, for example, can be shown to augment 

regularly with Increasing number of scale categories (Bendlg & Hughes, 

1953; Bendlg, 1954, Jones.. Peryam and Thurstone, 1955). However, 

response equivocation also increases with Increased number of categories. 

Accordingly, the reliability of increased transmitted information does 

not notably Increase witb increasing number of scale categories (Bendlg, 

1953; Bendlg, 1954, Eng. 1948, Erickson and Hake, 1955; Jones. 1959).

Thus for a scale with a given number of categories, the path to 

increasing reliability lies In decreasing error relative to transmitted 

information. Increasing the heterogeneity of stimuli appears to have 

this effect. Hot only is variation in ratings reflecting Inter-stimulus 

enhanced but error declines slightly; reliability is 

accordingly Increased vEngen Levy and Schlosberg, 1958; Hunt and 

Flanery, 1938, Erlkson and Hake 1955, Bendlg 1955). Bendlg, noting 

this error reductIcn and basing his analysis on Volkman (1951), coMents; 

The rater tends to adjust the psychological length of the scale to fit 

the range of the stimuli," .Bendlg, 1954). Accordingly, each scale



category spans a greater psychological interval, and the Hldpoints 

of adjacent categories have greater psychological difference In Meaning. 

With greater contrast of Meaning between adjacent scale categories, the 

stlMuli-lnto-categorles Matching task of the rater May be eased and he 

May perform More reliably. A slMilar Interpretation May apply to the 

study of Bendlg (1955) in which increases in reliabilities resulted 

froM extending the range of Meaning encoMpassed by verbal anchors at 

the scale extreses One would expect, too, that reliability would 

iMprove If inter-category cortrast is enhanced by substitution of verbal 

for nuMerical scale anchors, as was found by Bendlg (1953).

Generally, then findings on reliability In the rating task 

suggest that Matching a stinulus series to a series of rating scale 

categories is relatively wore error-free as senbers of either series 

tend to be more distinct. Thus, increasing the density (l.e., the 

nuMber of stlaull* in a stlMulus series of given range dlMlnlshes con­

trast between MeMbers of tnat series, such More dense series were 

directly associated with decreasing Intra-judge reliability of ratings 

(VolkMan, Hunt and WcGourry. 1940).

The physical spacing and layout of rating scales May be a factor 

affecting contrast of scale categories and accordingly the reliability 

of ratings. A review of the literature reveals almost no research on 

Woomotric dimensions as they relate either to distinctiveness of cate­

gories or to reliability of ratings. Guilford (1936) has recoHmended 

that rating scales be held tc an over-all length close to five Inches 

for reasons of clarity and continuity, but evidence for this conclusion 

Is not given.



DlscrlBination of deviations of the positions of dots In patterns 

has been found to be an inverse function of the dispersion of the dots 

within the patterns (French, 1953>. On the other hand, wide separation 

between stlwuli appears to be related directly to distinctiveness in 

discrimination learning experiaents (Wodinsky, Varley, and BltterMn, 

1954). These findings say relate to the question of clarity of spacing 

of scale categories. Presuwably the closer one brings distinctly differ­

ent categories together, the greater the contrast between them; but if 

this step leads to the nerging or overlapping of the aeanlngs of the 

two categories, distinctiveness between then will be reduced.

The experiment described below was aimed at testing possible effects 

of varying the rating scale category spacing to see If these may affect 

the reliability wirh which subjects rate a set of relatively homogeneous 

or a set of relatively heterogeneous food samples on horimontal and 

vertical scales.

hethod

Six different scales were tested. All Included nine categories 

and required subjects to check their level of liking of different ssmples 

of milk. The two extremes and the middle of the nine categories were 

labelled as shown in Figure i. A nine-point vertical labelled rating 

scale (Peryam and Pilgrim 1957) usually is used la these tests. The 

taste-test laboratory Includes a bank of semi-enclosed booths, each 

hawing a stool, table and cpaque window through which food samples are 

successively passed for rating. Milk is often tested, and having to 

»«flant formulations alec was usual for the subjects.



The fact that only three, ra-rher than all nine, of the categories of 

the experlaental scales were labelled represented a deviation from 

usual practice. However, Instructions to subjects to check scale 

categories reflecting their liking for Individual successive saaples 

were typical of usual practice.

To avoid confounding of experleental conditions (heterogeneity of 

saaples, and length and direction of scales) with session effects all 

12 treataent combinations were presented to 12 three-person sub-groups 

on each of six successive working days. Kach dally session Included 

36 subjects. No subject participated in wore than one session, so 

variance estlwates between sessions or subsets of sessions could be 

considered Independent. A total of 18 subjects were Included In each 

of the 12 experimental ccnditions.

Because session effects on preparation of saaples and on subjects' 

rating performance might be expected to contribute to error, the ratings 

of the 18 subjects taking part in each experimental condition were 

divided into three subsets of six. each subset Included ratings of the 

six subjects testing under a given condition during two successive dally 

test sessions. Since ttere were 12 experimental conditions and three 

pairs of successive daily sessions, there were a total of 36 subsets.

Bach slx-peraon subset of ratings was treated by analysis of variance 

with partitioning of the 17 degrees of freedom as shown In Table 1.

partlcula- Interest in the present study were the mean square 

variances associated with differences between ratings of samples ("ob­

tained information") and associated with error ("response equivocation").



Ratios between these two variance estimates in each of the 36 analyses 

were expressed as Fisher's * (Fisher, R. A. and F. Yates, Statistical 

Tables for Biological, Agricultural and Medical Research. New York: 

Hafner Publishing Co.; Inc. 1957 p. 2 and Table 5), (Fisher and Tates, 

1957) to which unity was added so that ratios lower than one would be 

expressed positively. The 36 z values so obtained were classified by 

sample heterogeneity, scale direction and scale length, and analysis 

of variance of the transformed variance ratios was perforsMd. With 

error df > g in each of the 36 separate analyses of subsets, the dis­

tribution of z values may have deviated moderately from normality; 

however, such moderate deviation would not be expected to affect much 

the applicability of the analysis of variance. (Anderson, 1961).

Results

Error variance (response equivocation) estimates for each of the 

36 subjects were derived as shown In Table 1. The average values ob­

tained from the three subsets in each of the 12 experimental conditions 

appear in Table 2. These values represent the averages of denominators 

of variance ratios in the 36 analyses of variance forming the central 

data in this report. Apparently scale direction made little over-all 

difference in error, but there is a trend toward less error when more 

heterogeneous samples were Judged. This trend is in agreement with 

previous evidence (Ingen l.evy; and Schlosberg, 1958; Irlkson and lake, 

1955) shoving increased reliability whan stimuli are more diverse. The 

affect of scale length appears non-linear; however, lowest error was 

observed for the longest scale.



Table 1

Partitioning of variance In subsets

Source «

Milk Samples (M) 2

Days (D) 1

M X D 2

Subjects (S) v/ln Days 4

S X M w/ln Days (error) 8

Total 17

Table 2

Averages of three subset estimates of error variance 
(subject-sample Interaction elthln test days) In each 
of 12 experimental conditions

Samples;

Scale

Directions:

Homogeneous 

Horlz. Vert. Both

Heterogeneous 

Horlz. Vert. Both

Homogeneous k 
Heterogeneous

Horls. Vert. Both

Scale

Length

2-3/4" 1.98 2.37 2.18 2.84 1.69 2.27 2.41 2.03 2.22

5i" 3.43 2.00 2.72 1.82 3.19 2.51 2.63 2.60 2.61

Si- 1.79 2.34 2.08 1.32 1.55 1.44 1.56 1.94 1.75

Tot al 2.40 2.24 2.32 1.99 2.14 2.07 2.20 2.19 2.19



Averages of estioates of Inter-saaple variances (obtained Inforaa- 

tlon) In each of the experloental conditions appear In Table 3. The 

longest scales had the largest Inter-ssMple variance, the aedlua length 

scales (Sj") produced the lowest inter-saaple variance. However, differ­

ences between scales In terns of transnitted infornatlou were dependent 

on scale direction, the nedlun-length vertical scale and the long hori­

zontal scale produced less Inter-sanple variation than their opposites 

of the sane lengths. This interaction makes unfeasible generalization 

about the relative amounts of Information obtained by the scales of 

different lengths.

The main ala of the study was to ascertain if scale length might 

produce changes In the Information/error ratio — l.e.. In not transmitted 

Information — either by Increasing obtained Information or decreasing 

error. Fisher's z values for variance ratios obtained from the three 

of variance computed within each of the 12 experimental con­

ditions are shown in Table 4. The analysis of variance of these norm­

alized ratios (Table 5) ccnflms the expected Increase In net transmitted 

Information obtained when samples were more variable and therefore more 

distinguishable. The analysis also suggests that scales of different 

lengths produced different amounts of Information. However, the con­

comitant Interaction of scale length with scale direction, coupled with 

data In the table of averages, restricts the generality of the mala 

effects of scale length. Variance ratios among the horizontal scales 

remained relatively constant regardless of scale length, whereas among 

vertical scales the middle of the three lengths produced less information 

than did the longer and shorter lengths.



Table 3

Averages of three subset estimates of inter-saaple 
variance In each of 12 experimental conditions

Samples:

Scale

Direction:

Homogeneous 

Horlz. Vert. Both

Heterogeneous 

Horlz. Vert. Both

Homogeneous A 
Heterogeneous

Horlz. Vert. Both

Scale

Length:

2-3/4" 2.65 4,72 3.68 12.65 9.07 10.86 7.65 6.89 7.27

Si- 2.87 .93 1.90 17.87 4.04 10.95 10.37 2.48 6.42

Si" 2.59 4.98 3.79 8.46 14.98 11.72 5.53 9.98 7.75

Total 2.70 3.54 3.12 12.99 9.36 11.18 7.85 6.45 7.15

Table 4

Averages of three subset estimates of 
normalized variance ratios expressing 
net transmitted information in each 
of 12 experimental conditions

Samples:
i

Scale

Homogeneous Heterogeneous Homogeneous A 
Heterogeneous

Direction: Horlz Vert. Both Horlz. Vert. Both Horlz. Vert. Both

Scale

Length:

2-3/4" 1.16 1.21 1.19 1.73 1.80 1.76 1.45 1.50 1.47

si" .96 .43 .69 2.03 1.16 l.SS 1.49 .76 1.14

si- 1.03 1.43 1.23 1.90 2.16 2.03 1.60 1.61

Total 1.05 1.02 1.04 1.89 1.70 1.79 1.47 1.36 1.41



Table 5

Analysis of variance of z values

Source

Scale length (L)

Scale direction (0) 

Saiq>le variability (V) 

L X D 

L I V 

D-V

L X 0 X y 

Replicate 

Error*

Total

«

2

1

1

2

2

1

2

2

22

Sue of sq. dev. | Mean sq,

1.5226 

.1064 

5.1234 

1.7487 

.1528 

.0621 

.2701 

.9136 

5.9979

15.8976

.7613

.1064

5.1234

.8742

.0764

.0621

.1351

.4568

.2726

r.
2.79

1

18.79 

3.21 

^ 1 

-/I 

<1 

1.68

Sicnif.(£) 

.10

.01 

.10

n.s,

♦Pooled error term consisted of all interactions involving replicates

Of subsidiary Interest in the experleent was the question of how 

scale fore and aaeple heterogeneity eight affect ratings of a constant 

saeple. Since one saeple (ellk with 40 percent dilute evaporated ellk) 

was used in all experieental conditions, eean ratings of this saeple ob­

tained under the 12 different experieental conditions on each of the six 

days of testing (see Table 6) were subjected to analysis of variance as 

shown in Table 7. Generally the eean ratings show little variability 

except for session variation. There is a suggestion, however, that scale 

direction affected the level of oean ratings.



Table 6

Mean ratings, averaged over six test days, for fresh nllk 
■Ixed with 40% of evaporated milk and evaluated under each 
of 12 experimental conditions

Samples: Homogeneous Heterogeneous Homogeneous k

Scale

Heterogeneous

Direction: Horlz. Vert. Both Horlz. Vert. Both Horlz. Vert. Both

Scale

Length:

2-3/4" S.30 5.90 5.60 5.45 6.18 5.82 5.37 6.04 5.71

5i" 5.60 5.88 5.74 5.00 5.65 5.32 5.30 5.77 5.53

«r 5.71 6.15 5.93 6.11 5.45 5.78 5.92 5.80 5.86

Total 5.54 5.98 5.76 5.52 5.76 5.64 5.53 5.87 5.70

Table 7

Analysis of variance of ratings of constant sample

Source Sum of sq. dev. Mean sq. F. Slgnlf.(p)

Heterogeneity (H) 1 .2450 .2450 1

Test days (T) 5 14.0917 2.8183 3.92
j

.01

Scales (S) (5) (5.3250) (1.0650) (1.48)

Direction (D) 1 2.0672 2.0672 2.87 .10

Length (L) 2 1.2700 .6350 1

L X D 2 1.9878 .9939 1.38

H X S 5 3.2567 .6513 1

H X T 5 6.7833 1.3567 1.88

S X T 25 28.7333 1.1493 1.80

H X S X T 25 17.9850 .7194

Tbtal 71



Discussion and Conclaslon

Indications of a non-linear effect (at the 10 percent level) of 

scale length on net transmitted Information only awing the vertical 

test scales were not expected. An accidental variation In scale reproduc­

tion may account for this. Through a printing error, the bottom end of 

the vertical 5i" scale touched the foot of the page so that there was 

no margin between the bottom of the scale and the bottom of the page.

Since all nine anchor points on the scale appeared on the page, it was 

not thought necessary to reprint the scale. Nevertheless, the fact that 

the bottom end of the scale ran off the page have given the impression 

of poorer psychological anchoring. If this were so, the variation In 

sensitivity of vertical scales might be an artifact. Since It was at 

the 10 percent level, one might conclude that the experiment gave no 

Indication that the length or direction of a scale affects Its sensitivity. 

Thus, space-saving short scales would appear to be as effective as more 

extended scales, regardless of whether they are represented vertically 

horlrontally and regardless of the variability among stimuli.

A difference In the mean ratings of a constant sample was suggested 

(again, only at the 10 percent level) between the horizontal and vertical 

scales. This difference was not unexpected. Peryam et al (1960, pp. 12- 

13) have shown that subjects using horizontal labelled scales rate stimuli 

more favorably when the favorable extreme Is on the left (beginning) end 

of the scale. In the present experiment, the horizontal scales had the 

favorable extreme at the right while the vertical scales had the favor­

able eztrMo at the top. If one assumes the subjects read scales from 

left to right or top to bottom, then the cited findings suggest that



there is a tendency for subjects to stay closer to the beginning point 

of a scale. If this were so, then in the present experiaent one would 

expect that ratings on the favorable-unfavorable vertical scale would

be aore favorable than on the unfavorable-favorable horizontal scale _

and this was observed.

The theoretical basis for this study was the suggestion of others 

that increasing the psychological length and category density of fixed- 

interval scales Increases the reliability with which stlaull are class 

ifled into scale categories. This is supposed to occur because scale 

Intervals are aore distinct. The hypothesis tested was that extending 

the physical length of fixed-interval scales night nake categories aore 

distinct and thereby enhance reliability of ratings. The data provided 

no reliable support of this hypothesis. Apparently, short scales having 

a given number of Intervals and anchors have as much discriainatory power 

as do longer scales with the saae number of Intervals and anchors.
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