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Abstract

Rating scales with smilies as symbolic labels are often used. But the question, whether the
used faces are perceived as equidistant and unidimensional, was not raised. This piece of
research will help to close this gap. Simulus material were 17 smilies with systematically
varied mouths. The perceived intensity or dissimilarity of emotional expression was measured
by methods of psychophysics. The result of study 1 (direct method, n; = 108) determines the
scale. Study 2 (dissimilarity judgement for completely paired comparisons, n, = 131) tested
the 5 selected smilies. A nonmetric multidimensional scaling analysis is based on the mean
values of the 10 dissimilarity judgements. The result is a unidimensional and equidistant
figure.

Rating scdes with smilies as ymbolic labels are often used. For example in hael and
restaurant questionnaires, in which an evaluation o service, meds and atmosphere is asked
for. Seven dfferent smilies for measuring satisfactionin the field of job description were used
in the questionreire designed by Neuberger and Allerbeck (1980. Andrew & Withey (1976
used nine smili es as measuring instrument for global well-being.

Smilies are an emotional symbadl. Intuitively no-one doults the usefulness of smilies as
symboalic labels in rating scales for emotional judgements with regard to the subjed. The
guestion, whether the used faces are perceived as equidistant and uridimensional, was not
raised.

A smily is a symbdlic representation o a smiling face with a mncave arc shaped mouth. In
the following, the term smily will be daborated which means that now a mnvex shaped arc or
straight line can be used to represent the mouth, too. Smilies as ymbdlic labels in rating
scaes differ in the way the mouth is formed only. The other parts of the faceremain constant.
Smily series (Andrew & Withey, 1976 Neuberger & Allerbeck, 198Q Bortz & Déring, 1995
MicrosoftWord version 60) were analyzed. The result of this analysis is that the different
smily series cannot be traced badk to a prototype.



The theoreticd aaceptance of the usefulness of smilies as ymbalic rating scade labels for
emotional judgements is based onstudies to the assumption d universality of the emotional
expression (Ekman, 1972 Ekman & Friesen, 1971 Izard, 1971 on the one hand and, on the
other hand onresults by Kunin (1955). In the study by Kunin two series of faces had to be
evaluated with regard to the level of happinessthe faces might express In the first series a
drawn circle represents the head with straight lines used for eyes and nose. An arc or line
stands for the mouth. The faces of the second series were representational pictures. Only the
stapes of the mouths gayed the same. The rrelations between the results indicae that also
the reduction of the variability of emotional expresson leals to meaningfully interpretable
results. Additionally, there are indicaions that the modificaion of the mouth is independent
of the other parts of the symbadlic faces and is percaeved unidimensionally (Keren and Lewis,
1993.

When using rating scaes, measurement at interval scale level is driven for. However, they
can be only attained if the relations on the empiricd relative med al requirements of the
correspondng axioms. That does not mean that measurement at interval scde level is
automaticdly at the end of the measuring pocess The aeated and used measuring
instruments are not al owed to work against the structure-maintained figure. The cnsequence
for labels of rating scdes can be pointed ou like this: If they are needed to represent
equidistant and undimensional conditions, they have to be dso perceved as equidistant and
unidimensional. The problem of the perceved equidistance and unidimensionality of smilies
as ymbdic labels is a problem of psychophysics. The use of methods of psychophysics
requires that the modifications of the stimuli, in this case the smilies, need to be defined
acarrately. The resporse in this point is the perceved intensity of the feature emotional
expression.

The experiment was caried ou in two steps. Based onthe results of the first study (study 1) a
rating scae with five smilies will be determined. By means of a second study (study 2, this
scde will be dhecked whether it is percaved uridimensional and equidistant. The method
used in study 1will be adired matching question. In study 2the method d the dissmil arity
judgement for completely paired comparisons will be used.

Study 1
Method

Subjects. 108 persons (Mage = 37.2 yeas, SDae = 13.2) took part. The proportion d men
amourted to 26%. 77% of the participants had "Abitur" (equ. "A-levels’). It was an ad hoc
sample.

Simulus material. Stimulus material was a seledion o the 17 systematically varied smilies
(fig. 1) with a diameter of 2.5 cm. The smilies S-7, S-3.5, S0, S+3.5 and S+7 represent a
scade with a mathematicaly equidistant series of mouth. Smilies with the same number have
identicaly shaped arcs, smilies with " + " a cmncave shaped arc and smilies with " - " a
convex shaped arc. The used smilies are uniquely defined by the cmmbination o numbers and
"+ or"-".

Procedure. The study was caried ou as paper and pencil experiment and supervised by the
first authoress The smilies were mpied orto small cardslyingin alittl e box.
The task was to judge the smilies by means of graphic rating. The 202 mm long evaluation



distance was limited by both extreme smilies (S-7 on the left, S+7 on the right). This was a
constant basis for all judgements. This method of the positioning of smilies between the
extremes is a combination of the constant stimuli method and the absolute judgement method.
In this case the combination of the two extremes creates the constant stimuli.

The sequence was randomized. Sixteen different evaluations had to be stated. One smily out
of the group selected by chance, was S+4, which had to be evaluated two times. By this, it can
be checked if the method isreliable.
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Figure 1. Used smilies

Results

The data of 105 of the 108 persons were anayzed. Exclusion criterion is the
misunderstanding of the task, operationally defined by Kendalls Tt smaller than 0.5 with the
values of the smily-numbers (-7 to +7) as anchor data and with the value of every smily on the
202 mm long eval uation distance as comparison data.

The results are presented in table 1. For all smilies the mean values including the confidence
interval and the standard deviations are specified. Additionaly, in table 1 the question is



answered, which smily distribution isanormal distribution.

S+4/1 and S+4/2 are smily S+4 evaluated twice. The mean values of the S+4 to bah pdnts of
time do nd differ (t = 0,85; p > 25%). The standard deviation d the diff erences of these two
measurementsis 21.1. It isnot smaller than the other standard deviations.

In acordance with the asaumption o psychophysics, for 56% of the distributions the null
hypahesis, which means that the distribution is a norma distribution, canna be rejeded
(Kolmogorov Smirnov, p > 25%). The distributions of S-6 and S-5 are skewed to the right,
the distribution o S+6 is kewed to the left. The first distributions have amode of 0, the last
one of 202

Table 1. Smily positions onthe 202 mm longevaluation dstance (limited by S-7 and S+7)

Smily M D Cl,p=0.01(+) Normal distribution (++)
S-6* 7.0 124 39 spus 101

S5 187 152 148 < p< 226

S4 388 172 344 < ps 432 yes
S35 49.9 183 453 < p< 545 yes
S3 57.0 20.0 518 < ps 622 yes
S-2* 72.8 17.0 684 < pus 772 ##
S1 84.5 137 8l1 < pus 879 #H#
S0 1002 140 969 < p< 1038 ##
S+l 1131 145 1095 < p< 1167 ##
S+2 1221 151 1182 < p < 1260 yes
S+3 1349 193 1300 < p< 1398 yes
S+3.5 1422 198 1373 < p< 1471 yes
S+4/1# 1528 183 1482 < p< 1574 yes
SHA/2# 1510 190 1462 < p< 1558 yes
S+5 1693 19.6 1644 < p< 1742 yes
S+6 1875 159 1834 < p< 1916

n = 105; *1 missng; (+) confidenceinterval, (++) Kolmogorov-Smirnov p > 0.25, #doubly evaluated
smily, ## symmetrical and unimodal distribution with 78% to 85% of casesin M + SD

Due to fads and results that the smilies S-7, S-3.5, St0, S+4 and S+7 are recommended for a
rating scde. Exclusively in the confidence interval from S-3.5, S+0 and S+4, the vaues of
50.5, 101 and 1515 appea, which dvide the tota evaluation dstance into four equal
sedions.

Study 2
Method

Subjects. 131 ersons (Mage = 414 yeas, SDae = 14.9) took part. The propation o men
amourted to 324. 67% of the participants had "Abitur" (equ. "A-levels'). It was an ad hoc
sample.



Simulus material. Stimulus material were dl 10 combinations of two smilies of the smilies
S7, S35, St0, S+4 and S+7. Every smily had a diameter of 2.5 cm.

Procedure. The study was also carried out as paper and pencil experiment and supervised by
the first authoress The pairs of smilieswere mpied orto small cards lyingin alittl e box.

The task was to doa disgmil arity judgement for completely paired comparisons of the smilies
S7, S35, S0, S+4 and S+7. The measuring instrument was a graphic rating. The two pdes
were named extremely similar and extremely dissimilar. The finding of the most different pair
was the first step. Then, the disgmilarity of this pair was evaluated. The foll owing sequence
was randomized.

Results

The data of 130 d the 131 prsons were analyzed. Exclusion criterion is the
misunderstanding d the task, operationally defined by the fact that more than 50% of the
crosses were set outside of the evaluation dstance The normmetric multidimensional scding
analyses (NMDS; Kruskal 1964,b and Shephard, 1962 quaed bah from Bortz & Ddoring,
1995 Kiihn, 1976 were based onthe 5 x 5 dssmilarity matrix. Each element of this matrix
intrianguar form was computed as the mean value of the 10 judgements.

The result of the NMDS is a unidimensional solution (stress = 0.011; variance explanation =
0.999. The five smilies are pradicaly equidistant. Table 2 shows the values of the NMDS
solution and their linear transformation into a scde with the minimal value 1 and the maximal
value 5. With perfect equidistancethe ascending numbers from 1 to 5would standin thisline.

Table 2. Vaues of the NMDS solution for the smilies S-7, S-3.5, S+0, S+4 and S+7

S7 S35 S+0 St4 S+7

Values of the NMDS solution (xk) -1.43 -0.69 -0.02 +0.75 +1.39
Values of ascalefrom 1to 5 (y)# 1.00 201 3.00 4.09 5.00

#linea transformation: yx = b x (xx + 1.43) +1withb=4/(1.39+ 1.43)

So the subardinated uridimensionality and the equidistance for the smily series S-7, S-3.5,
St0, S+4 and S+7 were onfirmed by a second sample and with another method

Discussion

A scde with five smilies as ymbdlic labels was created in this dudy. The scdein figure 2 is
perceived as equidistant and uridimensional.

EORERORS

Figure 2. The smily-scde



The used haesic scding method is very reliable. The smily evaluated twice have the same
mean vaue.

Apart from three eceptions, the distributions of data crrespond to the ssaumption o
psychophysics abou the distribution of responses. This three skewed dstributions are results
of the used method It is assuumed that the distribution d resporses is anormal or at least a
unimodal symmetricd distribution around its mean value. Furthermore it is known that the
evaluation dstanceis limited. It follows from that that a distorted resporse structure gopears
for al smilies whose resporse mean values are nea the ends of the evaluation dstance
Because the reaction passhility is reduced. This leals to a data jam at the relevant scde end
and explains the phenomenon d the extreme mode.

Addtionally, the cmparison d the data of the smily evaluated twice @nfirmed the
asuumption d distribution of responses. If the responses remained constant, which is against
the ssaumption d psychoplysics, avariance of the differences of zero would result from that.
The observed variance of the differences is as large & the one of the two variances of the
single data series.

Concerning the generali zation d the results the following is to be said: Age, education or sex
do nd show an effect in this research.
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