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In statistics, it is assumed that the data suitable for
parametric tests exhibit a normal distribution. In other
words, before running parametric tests, it is essential to
check whether the data set follows a normal distribution.
Parametric tests can only be applied to data that adhere to a
normal distribution. The Shapiro-Wilk and Kolmogorov-
Smirnov (Lilliefors modification) tests are among the most
commonly utilised methods for testing normality. However,
these tests were originally developed for rational numbers.
The use of these tests for Likert-type digital or face-to-face
survey data has always been a topic of discussion. Even if the
measurement tools consist of at least three items, the data
sets are dominated by repeated values. Again, there are
different opinions on the acceptable range for kurtosis and
skewness values. With this study, it was determined that the
Kolmogorov-Smirnov (Lilliefors modification) test is not
suitable for testing the normality of Likert-type digital or
face-to-face survey data. In addition, the coefficients of
kurtosis and skewness within the range of (-1, +1) range are
acceptable for normality. For this reason, it is recommended
not to use goodness-of-fit tests such as Shapiro-Wilk or
Kolmogorov-Smirnov for testing the normality of interval
scale data collected through questionnaires.
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Istatistikte, parametrik testlere uygun verilerin normal
dagilim sergiledigi kabul edilir. Baska bir ifade ile parametrik
testler yapabilmek icin oncelikli olarak veri setinin normal
dagilima uygun olup olmadigina bakilir. Normal dagilima
uygun olan verilerle parametrik testler yapilabilir. Shapiro-
Wilk ve Kolmogorov-Smirnov (Lilliefors modifikasyonu),
normallik testleri arasinda en ¢ok kullanilanlardir. Ancak bu
testler rasyonel sayilar temel alinarak geligtirilmistir. Likert
tipi dijital veya yiiz yiize anket verileri icin bu testlerin
kullanimi her zaman bir tartisma konusu olmustur. Olcme
araglari en az ii¢ maddeden meydana geliyor olsa dahi veri
setlerinde tekrarli degerler hakimdir. Yine basiklik ¢carpiklik
degerleri igin kabul edilebilir uygun aralik tizerine de farkl
goriisler bulunmaktadir. Bu ¢alisma ile Kolmogorov-
Smirnov (Lilliefors modifikasyonu) testinin Likert tipi dijital
veya yiiz yiize anket verilerinin normallik testi icin uygun
olmadig: tespit edilmistir. Ayrica (-1, +1) arali§imdaki
basiklik ve carpiklik katsayilari, normallik icin  kabul
edilebilirdir. Bu nedenle anket yolu ile toplanan aralikl 6lcek
verileri normallik testi icin Shapiro-Wilk veya Kolmogorov-
Smirnov  gibi  uyum  iyiliklerinin  kullanilmamas:
onerilmektedir.

Anahtar Kelimeler: Normal dagilim, Normallik testi,
Basiklik ve Carpiklik, Shapiro-Wilk testi, Kolmogorov-
Smirnov testi, Lilliefors modifikasyonu, Uyum iyiligi,
Parametrik testler, Likert tipi dlgek, Dijital anket, Yiiz yiize
anket
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1. INTRODUCTION

Visualise the trees and their sizes in a centuries-old, untouched pine forest. They are not all
the same height or size, of course. While the majority are almost the same height, there are a
few very short or very tall trees. With this observation, those that are many will be normal,
while those that are few will be abnormal. When we rank the trees from the largest to the
smallest, the tree in the middle will be considered as the most normal tree height that is most
common in the forest. When we measure the height of all trees and take the average, the tree
closest to the height we obtain will correspond to the height of the tree we define as the most
normal. In this way, the heights of the trees in a forest have a normal distribution. We can see
a distribution close to the normal distribution in many natural event data. This distribution
can be seen not only in natural measurement data such as weight, length, temperature, etc.,
but also in data such as attitudes, beliefs and behaviours of people. This approach forms the
cornerstones of statistics based on probability and hypothesis, including variance and
averages.

Parametric tests such as T-test, ANOVA (ANalysis Of Variance)) MANOVA (Multivariate
ANalysis Of Variance)) ANCOVA (ANalysis of COVAriance) and Pearson Correlation
Analysis are used to analyse normally distributed data. Researchers use normality tests to
measure the conformity of the data to the normal distribution. W/S test, Jarque-Bera test,
Moment test, Shapiro-Wilk test, D'Agostino test, Cramer-von Mises test, Anderson-Darling
test, or Kolmogorov-Smirnov test are known as normality tests. However, these tests have
developed based on rational numbers called ratio data. The use of these tests for Likert-type
digital or face-to-face survey data has always been a matter of debate.

Likert scale is an interval scale type introduced to the literature by Rensis Likert in 1932. This
study, which was a part of Likert's doctoral thesis, provides a technique for the measurement
of attitudes. In his study, Likert, a US social psychologist, aimed to measure attitudes such as
internationalism and imperialism by using items and equally spaced 5 response alternatives
(5-point Likert scale: "strongly approve, approve, undecided, disapprove and strongly
disapprove"). Surveys based on this principle (Likert-type scale) are still used today. This type
of survey, which started with face-to-face surveys, is gradually losing its popularity to digital
(online surveys). Face-to-face surveys are used on the road, on the street, in the bazaar, in the
market, and even during shopping. Researchers first recognised digital surveys (online
surveys) as a digitalisation of the data collection process. However, according to Hasiloglu
(2022:114-116), digital surveys are not an alternative to traditional surveys and this distinction
will be more clearly recognised in the future. The most important advantages are as follows:
Hasiloglu (2022:116)

e It is ideal for studies where different questions need to be brought automatically
according to the answer given.

e It can be easily and quickly stored and evaluated with the database created.

e It reduces research costs in terms of reaching respondents, collecting, storing and
evaluating data.

e Respondents' response time and even item-by-item response times can be learnt more
easily than traditional media applications.

e Showing what the next question is can be avoided.
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e Inattentive or reluctant respondents can be dynamically detected by using control
questions. They can be asked to return when necessary.

e Experimental questionnaires can be faster and easier.

e The applicability of graphic scale is possible.

e Surveys for digital products can be very easy to realise.

The Kolmogorov-Smirnov (Lilliefors modification) test, which is used in the normality tests of
the data obtained with Likert-type scales, does not give appropriate results for researchers.
Another test used for the normality test is the kurtosis-skewness measure. This measure is
more suitable for testing data collected with Likert-type scales. However, there are different
opinions about the acceptable range for kurtosis-skewness values.

2. NORMAL DISTRIBUTION AND GOODNESS OF FIT TESTS

Normal distribution function

1 —(x—p)?
e 202

fx(x) =
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is in the form. Here
w: arithmetic mean of the data set and
o: standard deviation of the data set

it is expressed as. The normal distribution probability function corresponds to the area
between the curve and the horizontal axis. Naturally, an integral is needed to calculate this
area. In addition, the area formed by the standard normal distribution function for all values
that x can take is equal to 1. This means that,

© 1 —(x—p)?
FX(x)=f W-e 202 -dx =1

If F(x) is 1, it means that the probability is 100% realised. When two values such as a and b are
used in the integral instead of -oo, +oo, the probability value in this range is calculated.
However, it will not be enough to use pen and paper to calculate the integral of this function.
Although there are many package programs that can solve such problems, Microsoft Excel is
the most practical among them. For example, let us assume that the distribution of trouser
waist sizes of the customers of a store is normally distributed. If the mean waist size is 78 cm
and the standard deviation is 19 cm, the probability that the waist size of a customer entering
the store door is less than 85 cm is 64,37 %. If 556 new trousers are to be produced for this store,
19,43% of these trousers, i.e. a total of 108 trousers, should have waist sizes in the range of (66
cm ; 76 cm]. (Hasiloglu, 2022: 214-227)

To analyse the conformity of the data to normal distribution, methods such as W/S test, Jarque-
Bera test, Moment test, Shapiro-Wilk test, Zhang Test, D'Agostino test, Cramer-von Mises test,
Anderson-Darling test or Kolmogorov-Smirnov test are used. Among these, especially
Kolmogorov-Smirnov (Lilliefors modification: Lilliefors Significance Correction) and Shapiro-
Wilk tests are easily accessible in IBM SPSS (SPSS— Analysis— Descriptive Statistics—
Explore...— Plans...— Normality plots with tests), so they are the most frequently used measures
among the users of this package programme in recent years. However, the suitability of these
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two tests for the normality analysis of Likert-type scale data is a matter of debate. The kurtosis
and skewness values of the data can give more meaningful results in examining the conformity
to the normal distribution (Hair et al., 2019: 48; George & Mallery, 2019: 114-115).

Shapiro-Wilk Test

In 1965, it was developed by Shapiro and Wilk. The authors presented the method in detail in
their paper (Shapiro & Wilk, 1965). The general term of the test statistic

_ Xl a; - yi)?
Y —¥)?

is of the form. Here yi's represent the test data sorted from smallest to largest. The ai's in the

w

general term are drawn from the table values given in the paper. These values are listed
separately in the table according to the sample size (n) and conform to the normal distribution
curve. Therefore, the W value reveals the relationship between the test data yi and the data a;,
which are in accordance with the normal distribution. As W approaches 1, the strength
increases between the test data and the ai data representing the normal distribution vector.
The paper also provides a table describing the power of W with respect to sample size. To
prove that the test data is normally distributed, the Shapiro-Wilk p statistic must be greater
than 0,05.

There is evidence that the Shapiro-Wilk test is more significant/powerful than the
Kolmogorov-Smirnov test (Mendes & Pala, 2003; Keskin, 2006; Razali & Wah, 2011). However,
this test was developed for small sample (n<50) data (Shapiro & Wilk, 1965).

Kolmogorov-Smirnov (Lilliefors modification) Test

This test, which was first developed by A.N. Kolmogorov in 1933 and then by N.V. Smirnov
in 1939, is referred to as Kolmogorov-Smirnov since they are close methods. The general term
of this test statistic, which is based on a single sample, is the largest of the absolute differences
of the cumulative relative frequency of the theoretical (assumed) distribution and the sample
frequency value,

D = max|F,(X) — F(X)]|

is expressed in the form. After 28 years, with the modification made by Lilliefors (1967), this
method became widely used. Using the Monte Carlo method, Lilliefors (1967) presented a
table to be used with the Kolmogorov-Smirnov statistic when the mean and variance are not
specified and need to be estimated from the sample. In this table of critical values, the value of
D depends on the sample size. For sample size (n) above 30;

_ 886

—_ . g0’05
P
p="21 =00
= \/ﬁ p0,

is; where is the Kolmogorov-Smirnov (Lilliefors modification) test statistic,

D = max|F*(X) — S,(X)]
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is in the form. The Kolmogorov-Smirnov p statistic must be greater than 0,05 to prove that the
test data is normally distributed.

Since digital or face-to-face surveys collect Likert-type interval scale data, the Kolmogorov-
Smirnov statistic for normality testing is a matter of debate. This study proved that the
Kolmogorov-Smirnov (Lilliefors modification) test is not sufficient for normal distribution
analysis.

Kurtosis Skewness Coefficients

The kurtosis coefficient is a measure of the sharpness or flatness of the curve formed by the
data set. The skewness coefficient is an indicator of whether the curve is skewed to the right
or left. Formulas,

n —\4
Mx; — X
Kurtosis = M -3
nn-s4 3
Skewness — 2L~ %)
n-s3

is in the form. As both coefficient values approach zero, the degree of normality will increase.
When the skewness coefficient value is zero, the curve is perfectly symmetric; that is, the mean,
mode and median values are equal. There is no constant -3 in the original kurtosis formula
(Newbold, 1988: 420); however, as in the case of skewness, this constant was added to the
formula so that zero indicates complete normality. Hair et al. (2019:48) suggested that if the
skewness coefficient is outside the range [-1, +1], the data set indicates a skewed distribution.
George & Mallery (2019: 114-115), on the other hand, have a similar opinion, but stated that
depending on certain applications, the range [-2, +2] may be acceptable. This study proved
that the test data does not exhibit a normal distribution when the skewness coefficient is
outside (-1, +1).

In addition to these, there are also studies that use [-3, +3] values as the appropriate range by
citing references (Groeneveld & Meeden, 1984; Moors, 1986; Hopkins & Weeks, 1990; De Carlo,
1997). Unfortunately, there is no such evidence in any of the mentioned references. In
summary, there is no study with evidence that values in the [-3, +3] range of kurtosis skewness
coefficients can be sufficient for a normal distribution.

NORMALITY FOR INTERVAL (1-5 LIKERT TYPE) SCALE DATA

The subject of measurement-based data type dates back to the 1940s. Naturally, there have
been minor changes in the types of scales and accordingly in their characteristics since then
until today. Since this data type consists of equal intervals, it is also considered as a
measurement tool. Interval scales are a type of measurement which are frequently used in
marketing research. The rating starts from 1 and continues with 1 increment. For this reason,
the most important feature of the interval scale is that it is graded, and the intervals are equally
ordered in this grading (Hasiloglu; 2022: 147-148). The ideal number of answer alternatives
varies according to the research topic, model, and the characteristics of the sample, and 1-5
interval (Likert type) scale type is preferred by researchers (Kalburan et al., 2019). Since
interval scale data are collected with Likert-type scales, even if the measurement tool consists
of at least three items, repetitive values dominate in the data sets. The use of normality tests
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based on rational numbers, such as the Shapiro-Wilk test or the Kolmogorov-Smirnov test, to
analyse the conformity of a data set with such characteristics and repeated values to a normal
distribution has been a matter of debate. There are also different opinions on the acceptable
range for kurtosis-skewness values.

Inadequacy of the Kolmogorov-Smirnov Test

Firstly, the adequacy of the Kolmogorov-Smirnov (Lilliefors modification: Lilliefors
Significance Correction) test for the analysis of conformity to normal distribution in the data
collected with an interval scale such as Likert was examined. For this purpose, three data sets
were produced as survey data and suitable for normal distribution. The first data set (Zi)
consists of single-item 1-5 interval scale (integers in the form of 1,2,3,4,5) data. The second data
set (Ri) consists of values representing the average of the 1-5 interval scale with at least three
items. Both are dominated by repeated values. In addition, the third data set (Ri+e), which was
developed for control purposes, was generated to be +0.09 away from each value in the second
data set (¢<0.09; random value) to minimize the repetitive value. Table 1 shows the frequencies
of the values in these three data sets produced in accordance with the normal distribution.

Table 1. Frequencies of the values of the data sets

Data set-1 Data set-2 Data set-3
Zi f Ri f Ri £ (£<0,09) f
1 24 1 5 1+e¢ 5
2 120 1,2 8 12+¢ 8
3 192 1,4 11 14+¢ 11
4 120 1,6 15 1,6+¢ 15
5 24 1,8 19 1,8+¢ 19
Total 480 2 24 2+¢ 24
2,2 29 22+¢ 29
2,4 33 24+¢ 33
2,6 37 2,6+¢ 37
2,8 39 2,8+¢ 39
3 40 3+¢ 40
3,2 39 32+¢ 39
3,4 37 34+¢ 37
3,6 33 3,6+¢ 33
3,8 29 3,8+¢ 29
4 24 4+¢ 24
4,2 19 42 +¢ 19
44 15 44+¢ 15
4,6 11 46+¢ 11
4.8 8 48+¢ 8
5 5 5-¢ 5
Total 480 Total 480

According to the Kolmogorov-Smirnov and Shapiro-Wilk tests, the single-item 1-5 interval
scale sample data set (Data set-1: Zi) and the data set representing the 1-5 interval scale mean
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with at least three items (Data set-2: Ri) do not exhibit normal distribution (Table 2). However,
as can be seen in Figure 1, the data sets exhibit a normal distribution. Therefore, Kolmogorov-
Smirnov (Lilliefors modification) is not an appropriate method for normality tests of single or
at least three-item data sets with repetitive values collected with Likert-type scale.

Table 2. Kolmogorov-Smirnov and Shapiro-Wilk test results of the data sets

Kolmogorov-Smirnov? |Shapiro-Wilk .
Skewness | Kurtosis
D df p W df p
Data Set-1: Zi 0,200 [480 |<0,001 0,903 (480 [<0,001 (O -0,399
Data Set-2: Ri 0,049 [480 0,007 0,988 [480 10,001 0 -0,576
Data Set-3: Ri_Epsln |0,025 [480 0,200 0,992 (480 (0,008 0,0005 -0,601

» Lilliefors Significance Correction

2507 Mean = 300 =07 Mean = 3,00
Std. Dev. = 85 Std. Dev. = 897
M =480 N =480

200+ 40 1

7 \

100+ 20

501 104

B [

T T T T T 0 T T T T T
1,00 2,00 3,00 4,00 5,00 1,00 2,00 3,00 400 5,00

Zi Ri
Figure 1. Histogram graphs of Zi and Ri data sets

On the other hand, since there are no repeated values in the Data Set-3: Ri_Epsilon data set,
although these data are normally distributed according to the Kolmogorov-Smirnov test, they
are not normally distributed according to the Shapiro-Wilk test. In order to avoid this
contradiction arising from the sample size, the sample size is reduced to 32. This data set,
selected by drawing data with 15 systematic intervals, is normally distributed according to
both Kolmogorov-Smirnov test (p=0,200) and Shapiro-Wilk test (p=0,717).

Acceptable Skewness Coefficient Value Range

In the second stage of the study, the adequacy of the skewness coefficient value of the data
compatible with the Likert-type (1-5 interval) scale outside the range (-1, +1) was examined for
its conformity to the normal distribution.

Table 3 shows the frequencies and skewness coefficient of the 1-5 normalization values of the
data compatible with the standard normal distribution. Since the data are fully symmetrically
normally distributed, it is an expected result that the skewness coefficient is 0.
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Table 3. Yi € [1, 5] normalized values and skewness coefficient

Xie [-3, 0] Yiell,3] |f Xie (0, 3] Yi (3, 5] f
-3 1 1 0,25 3,17 38
-2,75 1,17 2 0,5 3,33 35
-2,5 1,33 3 0,75 3,50 30
-2,25 1,50 4 1 3,67 24
-2 1,67 5 1,25 3,83 18
-1,75 1,83 8 1,5 4 13
-1,5 2 13 1,75 417 8
-1,25 2,17 18 2 4,33 5
-1 2,33 24 2,25 4,50 4
-0,75 2,50 30 2,5 4,67 3
-0,5 2,67 35 2,75 4,83 2
-0,25 2,83 38 3 5 1
0 3 40 Total 402
Skewness 0
Kurtosis 0,07

When only Yi € [1, 3] data of Table 3 is used, only the left side of the vertically bisected curve
will remain. We cannot say that this increasing curve exhibits a normal distribution (Figure 2).
However, the skewness coefficient for the Yi € [1, 3] range is -1.014. The skewness coefficient
for the range [1, 3,17] is -0,922 and the coefficient approaches zero as the range increases.

Therefore, it can be said that for this sample data set, the skewness coefficient value outside

the range (-1, +1) is not sufficient for the analysis of conformity to normal distribution.

40—

30

207

104

0 T

Mean = 2,50
Std. Dev. = 437
M =221

Figure 2. Yi €[1, 3] data plot not conforming to normal distribution (skewness=-1,014)
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CONCLUSION

Questionnaires are the most intensively used data collection tool by social scientists since they
contain scales. The Likert-type scale, which forms the basis of the scales, dates back to the
1930s. It is a measurement tool for factors such as attitudes, intentions, tendencies and beliefs
of many social and educational scientists. This type of scale consists of equal intervals and 5
response alternatives are frequently used by researchers. Although the mean of at least three
items is used for measurement, the collected answers are weighted with repeated data.
Depending on all these, the use of goodness of fit for rational numbers in the normality test of
the data collected through questionnaires has always been a matter of debate. Among these,
Shapiro-Wilk and Kolmogorov-Smirnov tests have been the most preferred ones. In this study,
it was concluded that both methods were not suitable for the survey data. Therefore,
researchers should not resort to Shapiro-Wilk and Kolmogorov-Smirnov (Lilliefors
modification) tests to prove the suitability of digital or face-to-face survey data based on
Likert-type scale for normal distribution.

As an alternative to Shapiro-Wilk or Kolmogorov-Smirnov tests, some researchers suggest
looking at the kurtosis-skewness coefficients. However, there are different opinions about the
acceptable range of skewness coefficient values. This study proved that it is not possible to say
that the data set belonging to the skewness coefficient outside the range (-1, +1) exhibits a
normal distribution. In addition, when the equal numbers of 1, 2, 3, 4 and 5 values are used to
represent the 5-point Likert-type scale, the kurtosis coefficient reaches to the -1.3 limit. When
the equal numbers of rational numbers in the range of 1-5 are used, it can reach -1 limit.
Researchers are advised not to rely on the information that the range [-3, +3] is acceptable.
Because there is never such a proven study in the literature. References (Groeneveld and
Meeden, 1984; Moors, 1986; Hopkins and Weeks, 1990; De Carlo, 1997) are not realistic.
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Likert tipi dijital ve yiiz yiize anket verilerinde normal dagilima uygunluk

(normallik) testi 6l¢iisii ne olmalidir?

(GENISLETILMIiS TURKCE OZET METIN)

1. GIRiS

T-testi, ANOVA (ANalysis Of VAriance: Varyans Analizi), MANOVA (Multivariate ANalysis
Of VAriance: Cok degiskenli Varyans Analizi), ANCOVA (ANalysis of COVAriance:
Kovaryans Analizi) ve Pearson Korelasyon Analizi gibi testlerin geneli icin adlandirilan
parametrik testler, normal dagilima uygun verilerin analizinde kullanilir.

Arastirmacilar, verinin normal dagilima uygunlugunu Ol¢gmek igin normallik testine
basvururlar. W/S testi, Jarque-Bera testi, Moment testi, Shapiro-Wilk testi, D’ Agostino testi,
Cramer-von Mises testi, Anderson-Darling testi veya Kolmogorov-Smirnov testi bilinen
normallik testlerindendir. Ancak bu testler genel olarak oran verisi olarak adlandirilan
rasyonel sayilar temel alinarak gelistirilmistir. Likert tipi dijital veya yiiz ytize anket verileri
icin bu testlerin kullanimi her zaman bir tartisma konusu olmustur.

Likert Olgegi, Rensis Likert tarafindan 1932 yilinda literatiire kazandirilan aralikli Slgek
tirtidiir. Likert'in doktora tezinin bir pargast olan bu ¢alisma, tutumlarin 6l¢limii igin bir
teknik sunmaktadir. ABD’li sosyal psikolog Likert, calismasinda enternasyonalizm ve
emperyalizm gibi tutumlari, maddeler ve esit aralikhh 5 cevap alternatifli secenekler
(“kesinlikle onayliyorum, onaylhyorum, Kkararsizim, onaylamiyorum ve kesinlikle
onaylamiyorum” seklinde 51i Likert) kullanarak ol¢gmeyi amaglamistir. Bugiin hala bu
prensibe dayali (Likert tipi 0lgek) anketler kullanilmaktadir. Yiiz ytize ile baslayan bu anket
tiirti popiilaritesini adim adim dijitale (¢evrimigi/online anket) birakmaktadir. Yiiz ytlize
anketler, yolda, sokakta, carsi pazarda ve hatta aligveris sirasinda uygulan bir tirdir.
Aragtirmacilar, ilk olarak, dijital anketleri (online anketler) veri toplama siirecinin dijital
platforma tasimnmis hali seklinde tanimistir. Ancak Hasiloglu (2022:114-116)'na gore dijital
ortam anketleri, geleneksel ortam anketlerinin alternatifi degildir ve gelecekte bu ayrim ¢ok
daha net bir sekilde fark edilecektir. En 6nemli avantajlar1 sunlardir: Hasiloglu (2022:116)
e Verilen cevaba gore farkli sorularin otomatik getirilmesine ihtiya¢ duyulan
caligmalar icin idealdir.
e Kolaylikla ve hizlica depolanabilir ve olusturulan veri tabani ile degerlendirilebilir.
e Cevaplayicilara ulagsma, verileri toplama, depolanma ve degerlendirilmesi
acgisindan arastirma maliyetlerini diistirmektedir.
e Cevaplayicilarin anketi cevaplama siiresi ve hatta madde madde cevaplama
siireleri, geleneksel ortam uygulamalarma gore daha kolay 6grenilebilir.
e Bir sonraki sorunun ne oldugunun gosterilmesinin 6niine gegilebilir.
e Kontrol sorular1 kullanilarak dikkatsiz veya isteksiz cevaplayicilar dinamik olarak
tespit edilebilir. Gerektiginde geri donmesi istenebilir.
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e Deneysel anketler daha hizli ve kolay olabilir.
e Grafik 6l¢egin uygulanabilirligi miimkiindiir.
e Dijital tirtinlere yonelik anketlerin gerceklesmesi cok da kolay olabilir.

Likert tipi Olgeklerle elde edilen verilerin normallik testlerinde kullanilan, 6zellikle
Kolmogorov-Smirnov (Lilliefors modifikasyonu) testi, arastirmacilar i¢in uygun sonuglar
vermemektedir. Normallik testi i¢in bas vurulan bir diger test ise basiklik ¢arpiklik lgtileridir.
Bu 6l¢ti, Likert tipi Olgeklerle toplanan verilerin testi i¢in daha uygundur. Ancak basiklik
carpiklik degerleri igin kabul edilebilir uygun aralik konusunda farkli gortisler
bulunmaktadir.

2. NORMAL DAGILIM VE UYUM 1YiLiGI TESTLERI

Normal dagilim fonksiyonu

—(x—p)?
e 20?2

fx(x) =

2mo?

seklindedir. Burada
u: veri setinin aritmetik ortalamasi ve
o: veri setinin standart sapmasi

olarak ifade edilir. Normal dagilim olasilik fonksiyonu egri ile yatay eksen arasindaki kalan
alana karsilik gelmektedir.

Verilerin normal dagilima uygunlugunun analizi igin W/S testi, Jarque-Bera testi, Moment
testi, Shapiro-Wilk testi, Zhang Testi, D’ Agostino testi, Cramer-von Mises testi, Anderson-
Darling testi veya Kolmogorov-Smirnov testi gibi yontemlere basvurulmaktadir. Bunlar
arasinda 0zellikle Kolmogorov-Smirnov (Lilliefors modifikasyonu) ve Shapiro-Wilk testleri
IBM SPSS’te kolaylikla erisilebilir (SPSS— Analyze— Descriptive Statistics— Explore...—>
Plots...— Normality plots with tests) oldugundan, bu paket programin kullanicilar1 arasinda son
yillarda en sik kullanilan dlgiilerdir. Ancak Likert tipi 6lgek verilerinin normallik analizi i¢in
bu iki testin uygunlugu bir tartisma konusudur. Verinin basiklik ¢arpiklik degerleri normal
dagilima uygunlugu incelemede daha anlamli sonuglar verebilmektedir (Hair vd., 2019: 48;
George & Mallery, 2019: 114-115).

Shapiro-Wilk Testi

1965 yilinda, Shapiro ve Wilk tarafindan gelistirilmistir. Yazarlar makalelerinde (Shapiro &
Wilk, 1965) yontemi detayli olarak vermislerdir. Test istatistiginin genel terimi

_Qlai-y)?

X —¥)?
seklindedir. Burada yyi'ler test verisinin kiiciikten biiyiige siralanmis halini temsil eder. Genel
terimdeki a’ler ise makalede de verilmis olan tablo degerlerinden gekilir. Bu degerler 6rneklem
biiyiikliigiine (n) gore tabloda ayri ayr1 siralanmistir ve normal dagilim egrisine uygun
igeriktedir. Dolayisiyla W degeri, yi seklindeki test verisinin, normal dagilima uygun o6zellige
sahip aiverisi ile iligkisini ortaya koymaktadir. W, 1’e yaklastikga test verisi ile normal dagilim
vektoriinii temsil eden ai verisi arasinda giig artar. S6z konusu makalede ayni1 zamanda, 6rnek

w
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biiyiikliigiine gore W giiciinii tanimlayan tablo verilmistir. Test verisinin normal dagildigin
kanitlamak i¢in Shapiro-Wilk p istatistiginin 0,05'ten biiyiik olmas1 gerekmektedir.

Shapiro-Wilk testinin Kolmogorov-Smirnov testinden daha anlamli/gii¢lii olduguna dair
kanitlar bulunmaktadir (Mendes & Pala, 2003; Keskin, 2006; Razali & Wah, 2011). Ancak bu
test kiiciik 6rneklem (n<50) verisi i¢in gelistirilmistir (Shapiro & Wilk, 1965).

Kolmogorov-Smirnov (Lilliefors modifikasyonu)

Ik olarak 1933 yilinda A.N.Kolmogorov, sonrasinda da 1939 yilinda N.V. Smirnov tarafindan
gelistirilen bu test, birbirine yakin yontemler oldugundan Kolmogorov-Smirnov adiyla ifade
edilmektedir. Tek 6rnekleme dayal1 olan bu test istatistiginin genel terimi teorik (varsayilan)
dagilimin kiimiilatif bagil frekans: ile orneklem frekans: degerinin mutlak farklarmin en
biiytigii olup,

D = max|F,(X) — F(X)]|

seklinde ifade edilir. Aradan 28 yil sonra, Lilliefors (1967)'un yapti§1 modifikasyon ile bu
yontem yogun kullanilir hale gelmistir. Lilliefors (1967), Monte Carlo yontemini kullanarak,
ortalama ve varyans belirtilmediginde ve oOrneklemden tahmin edilmesi gerektiginde,
Kolmogorov-Smirnov istatistigiyle birlikte kullanilmak iizere bir tablo sunmustur. Bu kritik
degerler tablosunda D degeri orneklem biiyiikliigiine degismektedir. 30'un iizerindeki
orneklem biiytikligi (n) igin;

886
p 1031 oo
Vn

olup; burada Kolmogorov-Smirnov (Lilliefors modifikasyonu) test istatistigi,
D = max|F*(X) — S,(X)|

seklindedir. Test verisinin normal dagildigini kanitlamak i¢in Kolmogorov-Smirnov p
istatistiginin 0,05"ten biiyiik olmasi gerekmektedir.

Dijital veya yiiz yiize anketlerde 0zellikle Likert tipi aralikli 6lgek verisi toplandigindan
normallik testi i¢in Kolmogorov-Smirnov istatistigi bir tartisma konusudur. Bu ¢alisma ile
Kolmogorov-Smirnov (Lilliefors modifikasyonu) testinin normal dagilima uygunluk analizi
icin yeterli olmadig1 kanitlanmustr.

Basiklik Carpiklik Katsayilar1

Basiklik katsayis1 veri setinin meydana getirdigi egrinin sivriligini veya basikligini gosteren
bir Ol¢tidiir. Carpiklik katsayisi ise egrinin saga veya sola dogru carpikligina ait bir
gostergedir. Formiilleri,

ne. 4

Basiklik :M_g
n-s*

Ny — ¥)3

Canlkllk=M
n-s
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seklindedir.

Her iki katsay1 deger sifira yaklastikca normallik dereceleri artacaktir. Carpiklik katsay: degeri
sifir olmas1 durumda egri tam simetriktir; yani ortalama, mod ve medyan degerleri birbirine
esittir. Basiklik formiiliiniin orijinalinde -3 sabiti bulunmamaktadir (Newbold, 1988: 420);
ancak carpiklikta oldugu gibi sifirin tam normalligi isaret etmesi amaciyla formdiile bu sabit
eklenmistir. Hair vd. (2019:48) carpiklik katsayisinin [-1, +1] arali1 disinda olmasi durumda
veri setinin ¢arpik bir dagilimi isaret ettigini 6ne siirmiiglerdir. George & Mallery (2019: 114-
115) ise benzer goriiste olmakla birlikte, belirli uygulamalara bagh olarak, [-2, +2] arali§inin
kabul edilir olabilecegini ifade etmislerdir. Bu galisma ile test verisinin garpiklik katsayisinin
[-1, +1] disinda olmas1 durumda normal dagilim sergilemedigi kanitlanmistir.

Bunlarin yaninda [-3, +3] degerlerinin uygun aralik oldugunu, Groeneveld & Meeden (1984),
Moors (1986), Hopkins & Weeks (1990) ve De Carlo (1997) kaynaklarmi gostererek; bu aralikta
bulduklar1 basiklik carpiklik katsayilarma ait verilerin normal dagildigini kabul eden
calismalar da bulunmaktadir. Ancak ne yazik ki s6z konusu kaynaklarin hicbirinde boyle bir
kanit bulunmamaktadir. Ozetle, normal dagilim icin basiklik ¢arpiklik katsayilariin [-3, +3]
araligindaki degerlerin yeterli olabilecegine dair kanit1 olan bir ¢alisma bulunmamaktadir.

ARALIKLI (1-5 LIKERT TiPi) OLCEK VERILERI ICIN NORMALLIK

Aralikli Olgekler pazarlama arastirmalarinda sikhikla kullanilan bir Olglim  tirtidiir.
Derecelendirme 1'den baglar ve 1’er artisla devam eder. Bu nedenle aralikli 6lgegin en 6nemli
ozelligi derecelendirmeli olmasidir ve bu derecelendirmede araliklar esit siralidir
(Has1loglu;2022: 147-148). Ideal cevap alternatifi sayisi arastirma konusu, modeli ve
orneklemin Ozelligine gore degismekte olup, arastirmacilar tarafindan yogun olarak 1-5
aralikli (Likert Tipi) 6lgek tipi tercih edilmektedir (Kalburan vd., 2019). Likert tipi olgekler ile
aralikli 6lgek verisi toplandigindan, 6lgme araci en az ii¢ maddeden meydana geliyor olsa dahi
veri setlerinde tekrarli degerler hakimdir. Bu 6zellikte ve tekrarli degerlerin bulundugu bir
veri setinin normal dagilima uygunlugunun analizi i¢in Shapiro-Wilk testi veya Kolmogorov-
Smirnov testi gibi, rasyonel sayilarin temel alindigr normallik testlerinin kullanilmas: bir
tartisma konusu olmustur. Yine basiklik ¢arpiklik degerleri i¢in kabul edilebilir uyun aralik
tizerine de farkli goriisler bulunmaktadir.

Kolmogorov-Smirnov Testinin Yetersizligi

Calismada ilk olarak, Likert gibi aralikli 6lgek ile toplanan verilerde Kolmogorov-Smirnov
(Lilliefors modifikasyonu) testinin normal dagilima uygunluk analizi icin yeterliligi
incelenmistir. Bu amagla anket verisi niteliginde ve normal dagilama uygun tii¢ veri seti
tretilmistir. Birinci veri seti (Zi) tek maddeli 1-5 aralikli 6lgek (1,2,3,4,5 seklindeki tam say1lar)
verisinden meydana gelmektedir. Tkinci veri seti (Ri) ise en az ii¢ maddeli 1-5 aralikli dlgek
ortalamasini temsil eden degerlerden meydana gelmektedir. Her ikisinde de tekrarli degerler
hakimdir. Ayrica kontrol amagh gelistirilen {igiincii veri seti (Rixe), ikinci veri setindeki her bir
degere +0,09 uzaklikta olacak sekilde (e<0,09; rastgele deger) tiretilerek tekrarli deger en aza
indirilirmistir. Tablo 1’de (Table 1) normal dagilima uygun olarak iiretilen bu {i¢ veri
setlerindeki degerlerin frekanslar:1 bulunmaktadir.
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Kolmogorov-Smirnov ve Shapiro-Wilk testlerine gore tek maddeli 1-5 aralikli 6lgek ornegi veri
seti (Data set-1: Zi) ve en az ii¢ maddeli 1-5 aralikli 6l¢ek ortalamasini temsil eden veri seti
(Data set-2: Ri) normal dagilim sergilememektedir (Table 2). Ancak Resim 1’den (Figure 1)
goriilecegi tizere veri setleri normal dagilim sergilemektedir. Dolayisiyla Likert tipi olgek ile
toplanan tekrarli degerlerin hakim oldugu tek veya en az ti¢ maddeli veri setlerinin normallik
testlerinde Kolmogorov-Smirnov (Lilliefors modifikasyonu) uygun bir yontem degildir.

Diger yandan Data Set-3: Ri_Epsilon veri setinde tekrarli degerler olmadigindan Kolmogorov-
Smirnov testine gore bu veriler normal dagildig1 halde Shapiro-Wilk testine gore normal
dagilmamaktadir. Orneklem biiyiikliigiinden kaynaklanan bu geliskinin dniine gegilmesi icin
orneklem biiytikliigii 32'ye diistirtilmiistiir. 15 sistematik aralikla veri ¢ekilerek segilen bu veri
seti hem Kolmogorov-Smirnov testi (p=0,200) hem de Shapiro-Wilk testine (p=0,717) gore
normal dagilim sergilemektedir.

Kabul Edilebilir Carpiklik Katsayis1 Deger Aralig:

Calismanin ikinci asamasinda Likert tipi (1-5 aralikli) 6lgek ile uyumlu verilerin (-1, +1) aralig:
disindaki carpiklik katsay1 degeri normal dagilima uygunlugu icin yeterliligi incelenmistir.

Tablo 3’te (Table 3) standart normal dagilima uygun verilerin 1-5 normalizasyon degerlerine
ait frekanslar ve garpiklik katsayisi yer almaktadir. Veriler tam simetrik normal dagildigindan
carpiklik katsayismin O olmas: beklenen bir sonugtur. Tablo 3'iin sadece Yi € [1, 3] verileri
kullanildiginda dikey olarak ikiye boliinmiis egrinin sadece sol yani kalacaktir. Artan nitelikte
olan bu egrinin normal dagilim sergiledigini soyleyemeyiz (Figure 2). Bununla birlikte Yi € [1,
3] aralig1 icin carpiklik katsayisi -1,014’ttir. [1, 3,17] aralig: icin carpiklik katsayisi -0,922 olup,
aralik genisledikge katsay sifira yaklasmaktadir. Dolaysiyla bu 6rnek verisi seti igin (-1, +1)
aralig1 disindaki carpiklik katsayr degeri normal dagilima uygunluk analizi i¢in yeterli
olmadig1 sdylenebilir.

SONUC

Anketler, icerisinde olgekler barindirdigindan, sosyal bilimcilerin en yogun kullandig: veri
toplama aracidur. Olceklerin temelini olusturan Likert tipi 6lgegin ge¢misi 1930'1u yillara kadar
uzanmaktadir. Bir¢ok sosyal ve egitim bilimcinin tutum, niyet, egilim ve inang gibi faktorlere
yonelik Ol¢iim aracidir. Bu 6lgek tiirii esit araliklardan meydana gelmekte olup, arastirmacilar
tarafindan siklikla 5 cevap alternatifi kullanilmaktadir. Olciim igin en az {i¢ maddenin
aritmetik ortalamasi kullaniliyor olsa da toplanan cevaplar tekrarli veri agirlikhidir. Tim
bunlara bagh olarak anketler aracilig1 ile toplanan verilerin normallik testinde rasyonel sayilar
icin uygun olan uyum iyiliklerinin kullanilmas1 bugiine kadar hep bir tartisma konusu
olmustur. Bunlar arasinda Shapiro-Wilk ve Kolmogorov-Smirnov testi en ¢ok tercih edilen
olmustur. Bu c¢alisma ile her iki yontemin de anket verisi i¢in uygun olmadig1 sonucuna
ulagilmistir. Bu nedenle arastirmacilarin Likert tipi 6l¢ege dayali dijital veya yiiz yiize anket
verilerinin noéral dagilima uygunlugunu kanitlamak igin Shapiro-Wilk ve Kolmogorov-
Smirnov (Lilliefors modifikasyonu) testlerine bagvurmamalar1 gerekmektedir.
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Shapiro-Wilk veya Kolmogorov-Smirnov testlerine alternatif olarak bazi arastirmacilar
basiklik ¢arpiklik katsayilarina bakilmasini 6nermektedirler. Ancak burada da kabul edilebilir
carpiklik katsayisi deger aralig1 hakkinda farkli goriisler bulunmaktadir. Bu ¢alisma ile (-1, +1)
aralig1 disinda kalan carpiklik katsayisma ait veri setinin normal dagilim sergiledigini
sOylememizin miimkiin olamayacag1 kanitlanmigstir. Bununla birlikte, 5’1i Likert tipi 6lgegini
temsilen, 1, 2, 3, 4 ve 5 degerlerinden esit miktarda kullanildiginda basiklik katsayist -1,3
smirina kadar; 1-5 arliginda esit miktarda rasyonel say1 kullanildiginda ise -1 sinirina kadar
ulasabilmektedir. Aragtirmacilarin 6zellikle [-3, +3] araliginin kabul edilebilir oldugu bilgisine
itibar etmemeleri Onerilir. Ciinkii literatiirde kanmitlanmis boyle bir c¢alisma asla
bulunmamaktadir. Kaynak (Groeneveld ve Meeden, 1984; Moors, 1986, Hopkins ve Weeks,
1990; De Carlo, 1997) olarak belirtilen referanslar gercekgi degildir.
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