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Five Point vs. Eleven Point Scales:
Does It Make A Difference To Data Characteristics ?

Abstract
This study examines whether the number of scale points used in a market research survey

affectstheresultant data. It usestwo 'split sample' surveys, oneusngface to face interviews
and onegahered usng telephoneinterviews. In each case, a subset of the sample was
administered questionsusng afive point scale and another subset was administered an eleven
point 'zero to ten' scale. Theresults show tha the eleven point scale produes daatha is
essentially the same as tha produced by thefive point scale in terms of mean, after allowing
for thefive point scale to bere-scaled for comparability. However, the eleven point scale
produced data with more variance (coefficient of variation) than thefive point scale. There
were some differences between the scale types in terms of kurtods and skewness, but these

were not systematic.

Background & Previous Research
One of themog ubiquitioustools of the marketing or academic researcher is the use of

multiple category numerical scales. Thequestion of finding the'optimal’ number of scale
points has been discussed from a variety of perspectives. Several studies have used
simulationsto examineissues of information recovery and the precision of data (Givon and
Shapira 1984;Green and Rao 1970;Lehmann and Hulbert 1972) Others have used survey
data. Hulbert (1975 examined the degree to which respondents used different response
categoriesin avery lengthy questionnare, where the respondents were not provided with pre-

set responge categories, but ssimply allocated numbers to each question. He foundthat the



mean numbe of different responses was between six and ten. This suggests that ten may be
an uppe limit in terms of the degree to which respondents can discriminate between

guestionnare stimuli, confirming earlier research fromthe 1950's

Cox (1980)extensvely reviewed previousstudies to condudetha scales with two or three
respons categories were inadeguae - (rebutting Jacoby & Mattell (19717)), butthere was little
margind gan fromusng more than nine categories. Clarke (2000)foundtha increasing the
nunber of scale categories from three to five reduced extreme respongs but beyondfive
categories there was little effect. Holmes (1974)conduded an experiment comparingthe
responses for undructured versus structured scales and other derivationsof scale condruction,
butdid nottest for differences according to the number of respon categories. Schertzer &
Kernan (1985)investigaed the semantic intengty, ordindity andinterval level qudities of
respons labds according to the number of labds used (such asthree, four, five categories of
respons labd etc.), however respondents did notrate objects pe se, they matched each
respons labd to apointona100point scale. Alwin (1997)foundtha eleven point scales
performed better than seven point scales in terms of reliability and validity. Grigg (1980
foundtha an eleven point scale produed more dispersionin responss than a seven point
scale. Grigg@result is closer to theissue examined in this paper, however was conduded
twenty years ago and used a self completion method. More andysisusng daa gahered via

telephoneas well as by self completion would bedesirable.

Several studies have also examined whether theincluson of scale mid points affect responss.
Worcester & Burns (1979 foundthat descriptors such as tend to agree represented more
postive sentiment on afour point scale compared to afive point scale. Spagna(1984)found
tha theomission of a mid point had mog effect onincreasing the frequendes of the

neghbourng scalerespon®s. Si & Cullen (1998)foundtha mid points did not affect mean



respons levels. Dawes (2001)found a scale mid point resulted in fewer postive respons.
Garland (1991)foundthe opposte - amid point resulted in fewer negativeratings So there

ismixed evidence onthisissue

In general thereis suppot for theview that more scale categories reduce theinddence of
extreme responses, and may produe more dispersionin thedaa. However, asthisreview
demondrates, not much is known in descriptive terms aboutthe effect of different numbers of
scale respong categories on basic data characteristics such as therelative mean, variance,
shgpeand so on - and certainly notfor data gathered viatelephone Y et these are important
iSsues:

¥ Themean (average) formsthebasis of many evauationscontained in market

research reports. Would themean (relative to thehighest possible score obtainable

from the scale used) have been different if adifferent number of respon categories
had been used ?

¥ Thevariance (ie standad deviation) isintegral to many tests of statistical
inference. For example, if onehas a hypothesistha responses may differ accordingto
acertain grouping variable, ideally suppot for thiswould come in theform of little
within-groupvariance and consderable across-group variance. Does the nunmber of
scale points affect theamountof variance in thedata ?

¥ Some dtatistical techniques are sendtive to kurtogs. Do scales with different

nunmbers of response categories produce different degrees of kurtogs ?

¥ Thedegree of skewnessin thedaa may affect variousstatistical andyses. Do
scales with different nunmbers of respon categories produce different degrees of
skewness ?

This study sets out to address these four issues usng results from two survey studies.



Data
Two daasets are used in theandysis. Thefirst comprised a convenience sample of 301

undegradude students who were interviewed at variouscampuses of an Audralian
university. Thetopic was the campuscafeteriaat tha location. Respondents were
interviewed face-to-face at variouslocationson each campusby IQCA accredited
interviewers. A voudher for afree cup of coffee was offered as an incentive to participae.

Therewas no criteriafor indudon except tha therespondent was a student at tha campus

Of the 301 respondents, 146 were administered a series of questionsand asked to respond
ugng afive point"1 = strondy disagree E 5 = strongly agree" scale. Theother 155were
administered the same questionsbut were asked to respondon an eleven point zero to ten
scale, where zero meant no agreement and ten denoted 100%agreement. Allocation of
respondents to the respective scale typewas randan. Therespons rate for this survey was
not recorded but quditative information from theinterviewers was that it was approximately

50%

Theseconddata set was pat of atelephonesurvey of 751 people who had used taxicabsin
thepast sx months Thesample was selected from arandomgeneration based onthe
electronic telephonedirectory. Of the 751 respondents, 151 were administered a series of
guestionsand asked to respondusng afive point "strongly disagree - strondy agree' scale.
Theother 592were administered the same questions but were asked to respondon an eleven
point zero to ten scale, where zero meant no agreement and ten denoted 100%agreement.
Thedifference in sample sizes for thetwo groupswas dueto commercial consderations The
spon®r of the study was particularly interested in obtaining scores "out of ten" to retain
comparability with previousresearch, butwas prepared to allow a sub group of respondents to
be administered the other five point scale to deermine how it might affect results. Aswith

thefirst study, allocation of respondents to the respective scale wasrandom Theresponse



rate for this survey, based on automated call management software was 49%. Therefore we
have confidence tha theresults are likely to betypica of such surveys since they did not

suffer fromunduly low respons rates.

Analysis
Thefirst issue concernsthe possible effect on themean value of thevariables. Inorder to

determinewhether thetwo different scale types had any effect onthelevel, themean score for
each question was tabulated. To compare the mean scores for thetwo scale types, the 5 point

scale daawas re-scaled, by recoding thefive paint scores to a score out of ten as shown in

thediagram bdow:
0 1 2 3 4 5 6 7 8 9 10
T T T T
1 2 3 4 5

1 and 5, the extreme points onthefive point scale were trandormed to 0 and 10, the
corresponding extreme points on the eleven point scale. 3 was trandormed to the
corresponding mid-point on theeleven point scale, namely 5. 2 and 4 were fixed mid-way
between the extreme point and themid point. This meant tha 2 was trandormed to 2.5 and 4
was trangdormed to 7.5. Obvioudy theandysis based on this re-scaling dependson the
assumption of equd intervalsfor both scales. This presumptionis arguéble with some writers
findingsshowing alack of intervality (eg. Schertzer and Kernan 1985)and others much more
suppotive (Crask and Fox 1987) Theassumption of equd interval qudities was assumed for
thisandysis, and if thedifferent scale types produced similar results this assumption would
bejudified. Table 1 shows the differences between the eleven point and five point (rescaled)

daafor bath data sets; so all scores are ut of 100 The Mean Absolute Difference (MAD)



isshown at the bottom of thetable, which isthe average of differences, notaccouning for the

sign of thedifference. Thedaa are ordered by mean score.

INSERT TABLE 1 HERE

On average the use of afive point scale compared to an eleven point scale results in quite a
small difference in mean scores (when re-scaled). The MAD (Mean Absolute Difference) is
0.25 of a scale point on a zero to ten scale (once the 5 point daa has been re-scaled) for both
data sets. If we do take the sign of the differences into account the eleven point scale
produes mean scores tha are around0.1 of a scale point highe than the re-scaled five point

scale. So thedifferenceis minor.

It is also noteworthy that there are more cases where the use of the eleven point scale results
in a highe comparative score than a lower comparative score. In Table 1, for data set 1 the
eleven point scale produces higha mean scores than the re-scaled five point scale in five out

of seveningances. Indaaset 2 thisoccursin eight out of thirteen ingances.

There is dso a tendency for this effect to be more marked where the particular question
attracted a lower average score across respondents. We see in Table 1, for daa set 1 the
difference between the 11 point score and the 5 point re-scaled score is larger for question 8
(thequestion with thelowest mean score). Thisoccurs again in daaset 2 (still in Table 1) for

thetwo lower scoring questions, namely Q 11 and Q7.

Variance
To examinethe impact of the different scales on the variance, we report on the coefficient of

variation for each variable. The coeficient of variation is the standad deviation divided by
the mean score, then multiplied by 100. It facilitates the comparison of variances for items

with different mean levels.



Table 2 shows the results for both data sets. The results suggest tha the use of an eleven
point scale results in a greater amount of variance (relative to the mean score) compared to a
five point scale - note how the "difference” column is mogly postive. Theresults from data
set 2 confirm this, as shown in therighthand side "difference” column for data set 2 in Table
2. Therationde for this result is tha the eleven point scale smply provides a wider range of
responss, therefore produes more dispersion in respongs (consstent with Grigg 1980)
Note tha daa set 2 overall has much highe codficients of variation for mos questionsthan
data set 1. This result is not relevant to the major issue examined in the study, (which is
within-daa set differences according to the number of scale points used) but the reason for
this result should be clarified. It is smply due to a much higher degree of variation in
perceptions of service qudity by users of taxicabs compared to student users of cafeteria

services.

INSERT TABLE 2 HERE

Kurtoss
Kurtogs is the degree to which the datais peaked, or flat. Kurtogsisaso 'scae free soitis

possible to directly compare the results for the five and eleven point scales withoutany need
to trandorm thedaa. Table 3 showsthat for data set 1, the eleven point scale daa has higher
levels of kurtogs in four out of six cases. In daa set 2 the eleven point scale daa produces
lower levels of kurtogsin eight out of 13 cases. Therefore, there does not appear to be any
systematic assodation between the two scale types and the amount of kurtoss, in these two

daa sets.

INSERT TABLE 3 HERE



Skewness
Negative skewness denotes the extent to which thereis a "tail" bdow the mean. A positive

skew means the opposte - a "tail" above the mean. The daa from both surveys is all

negaively skewed, with mean scores all abovethe scale mid-point.

The results for skewness according to scale type are rather mixed. In Table 4, for data set 1
thereisno clear patern in thedifference in skewness between thetwo types of scales. For the
second daa set, there is a tendency for the 11 point scale to produe a more negdive
skewness figure (alonge tail bdow themean). However, this appearsin only oneof thedaa
sets. The condugon is tha there is no systematic relationsip between the nunber of scale

points and skewness.

INSERT TABLE 4 HERE



Discussion & Conclusions

This study foundin two "split sample" experiments that:

¥

In both cases, the difference in mean scores produced by the eleven point scale was
small, compared to the re-scaled scores producd by the five point scale. The eleven
point (zero to ten) scale producd more ingances of dighty highe mean scores than

thefive point scale - after allowing for thefive point scale to bere-scaled.

Furthermore, this tendency of the eleven point scale to produce dlightly highe
comparative scores was more marked for questionsthat attracted lower overall mean

scores to begin with.

An eleven point (zero to ten) scale producd higher levels of variance (ie coeficient

of variation) compared to afive point scale

There was no systematic relationsip between the use of an eleven point vs. a five

point scale in terms of kurtoss

There was no systematic relationship between the use of an eleven point vs. a five

point scale in terms of skewness

It would appear tha the choice of the number of respons categories depends on the purpose

of thestudy. If themajor purpose is ssimply to obtain numerical responges and produe mean

scores, the number of respon® categories does not make a marked difference to the mean

score obtained, relative to the uppe scale limit. In terms of interpretability, a Gcore out of

tenChas some appeal in terms of managerial interpretability.

However, if there is an intent to examine dependence relationships between scale variables

usng tools such as regression, for example, a scale with more respong categories could be

more useful asit appearsto result in more variance in thedaa.
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The results from this study are also ‘good news' for thoee who commission or undetake
market research for clients with historical daa they wish to preserve comparability. For
example, if an organisation had years of daa tha was gahered uang a five point scale, it is
likely that it could be conveated or trandormed to make it comparable with other daa that
was gahered using more scale categories. Comparability would be more of an issue with
items tha recelved lower scores. In this study, the rescaling process had the effect of
(@eflatingCthe questionnare variables that received lower scores using the five point scale.
The author plans to condud¢ more replications of this result to test the robugness of the

findings
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Table 1: Differencesin Meansfor Data Set 1 & 2

Dataset 1 Dataset 2
Q no. 11pt Spt. Diff. Q. no 11pt Spt. Diff.
scae  (rescaed) scae  (rescaed)
Q12 7.6 7.8 -0.2 Q8 7.7 7.7 0
Q11 7.8 7.6 +0.2 Q9 75 7.6 -0.1
Q6 7.3 76 -03 Q3 7.3 7.2 +0.1
Q10 76 75 +0.1 Q10 6.9 6.9 0
Q7 7.7 75 +0.2 Q4 6.7 6.2 +0.5
Q9 7.3 7.2 +0.1 Q6 6.4 6.3 +0.1
Q8 6.7 59 +0.8 Q5 6.3 6.2 +0.1
Q2 5.9 6.0 -0.1
Q12 5.9 5.6 +0.3
Q13 5.8 54 +04
Q1 57 58 -0.1
Q11 5.6 49 +0.7
Q7 55 4.7 +0.8
MAD 0.25 MAD 0.25

14



Table 2: Differencesin Variancefor DataSet 1 & 2

Dataset 1 Dataset 2
Coeff. Coeff. Difference Coeff. Coef. Difference
Var. Var. (11-5) Var. Var. (11-5)
(11 point) (5 point) (11 point) (5 point)
Q8 287 30.1 -14 Q11 519 397 +122
Q9 275 240 +35 Q7 476 394 +8.2
Q6 249 209 +4.0 Q5 425 335 +9.0
Q10 235 229 +0.6 Q13 422 328 +94
Q11 226 200 +2.6 Q2 420 279 +14.1
Q7 210 185 +25 Q1 401 293 +108
Q12 180 173 +0.7 Q12 374 293 +8.1
Q6 365 293 +7.2
Q4 363 353 +1.0
Q10 337 26.1 +7.6
Q3 303 258 +4.5
Q9 285 284 +0.1
Q8 236 243 -0.7
MAD 2.2 MAD 7.1

Table 3 Differencesin Kurtodsfor DataSet 1 & 2

Data set 1 Data set 2
Kurtoss Kurtoss Difference Kurtoss Kurtoss Difference
(11 point (5 point (11 point- (11 point (5 point (11 point-
scale) scale) 5 point) scale) scale) 5 point)
Q6 2.1 19 +0.1 Q1 -03 -0.43 -0.13
Q7 16 2.2 -0.6 Q2 -0.52 -0.38 +0.14
Q8 0.1 -06 +0.7 Q3 0.12 043 +0.31
Q9 16 19 -0.3 Q4 -0.39 -0.93 -0.54
Q10 2.1 0.8 +1.3 Q5 -0.54 -0.73 -0.19
Q11 39 05 +34 Q6 -0.35 -0.48 -0.13
Q12 25 2.6 -0.1 Q7 -0.45 -0.97 -0.52
Q8 0.86 1.23 +0.37
Q9 132 0.78 -0.54
Q10 0.53 0.67 0.14
Q11 -0.79 -0.85 -0.06
Q12 -0.09 0.39 +0.48

Q13 0.06 -0.22 -0.28
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MAD

038

MAD

03
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Table 4 Differencesin Skewnessfor DataSet 1 & 2

Dataset 1 Data set 2

Skewness Skewness Difference Skewness Skewness Difference

(11 point) (5point) (11 point - (11 point) (5point) (11 point -
5 point) 5 point)
Q6 -10 -10 0.0 Q1 -042 -0.18 -0.24
Q7 -0.91 -10 +0.1 Q2 -0.3 -0.26 -0.04
Q8 -0.54 -0.38 -0.2 Q3 -0.78 -0.85 0.07
Q9 -1.15 -1.28 +0.1 Q4 -063 -0.36 -0.27
Q10 -111 -0.97 -01 Q5 -05 -0.32 -0.18
Q11 -1.54 -0.79 -08 Q6 -0.46 -045 -001
Q12 -0.81 -0.96 +0.2 Q7 -0.26 -0.08 -0.18
Q8 -0.92 -1.19 0.27
Q9 -1.14 -1.21 0.07
Q10 -09 -0.84 -0.06
Q11 -041 -0.04 -0.37
Q12 -0.38 -0.56 0.18
Q13 -0.68 -047 -0.21

MAD 0.21 MAD 0.17
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