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The most used distribution in statistical analysis is the normal distribution. Parametric tests (e.g.
one sample t-test) require that the data are normally distributed. In this study, milk somatic cell
count data (SCC) used to test the normal distribution was obtained from a farm for the first and
second month of lactation. According to the findings of the present study, SCC data of the first
month showed normal distribution. However, the SCC data of the second month did not show
normal distribution. Since the first month data showed a normal distribution, one-sample t-test,
which is one of the parametric test methods, was applied for comparison with a specific
reference value; since the second month data did not show a normal distribution, the Wilcoxon
One-Sample Signed Rank Test, which is the non-parametric equivalent of the one-sample t-test,
was applied. When the parametric test was applied to the second month data that did not show a
normal distribution, results that did not comply with the standards in terms of SCC were found.
When the same data was analyzed with the nonparametric test method, results that complied with
the standards were obtained. It is noteworthy that different results are obtained in both analyses.
As can be seen from the research results, since existing data sets in the field of microbiology
may tend to show large variations, it should be tested whether the data show normal distribution
before determining the statistical analysis method. According to the research results, the
normality test must be applied in the statistical analysis of microbiological data showing large
variations.

1. Introduction

commonly used method. Before determining the most

Before applying statistical analysis, it is of great
importance to determine the analysis method appropriate
to the data sets at hand. Determining the appropriate
analysis method is essential for the error-free completion
of scientific research design, implementation, results
acquisition and interpretation stages [1]. The results
obtained from the statistical analysis output will affect the
research hypothesis and will direct the inferential results
of the research [2]. For this reason, classification of data
and detection of data that disrupts normality are also
important [3]. After detecting data that violates normal
distribution, two options should be considered. The first
of these is to remove absurd data from the data set.
However, this is not possible in every case depending on
the research hypothesis. The second method is to prefer
nonparametric methods instead of applying parametric
methods in the analysis of data that does not conform to
normal distribution [4]. This second method is a more
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appropriate statistical method for the current data set, it is
important to know whether the data are normally
distributed. A statistical method chosen without applying
the normal distribution test will lead to erroneous results
and erroneous interpretations [5]. This will negatively
affect the reliability of the results of scientific research.
The first factor that impairs the reliability of results in
scientific research is sometimes the interventions in the
data as a result of manipulations made by researchers
intentionally to direct the hypothesis, but sometimes it is
also effective in unintentionally incorrect statistical
analyses [6]. Any wrong application, whether
intentionally or unintentionally, can cause information
pollution. This is a situation that is not welcomed in the
scientific community. It is noteworthy that in recent
years, articles that create information pollution have been
referred to ethics committees. Authors are primarily
responsible for any information pollution that may occur
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as a result of the application of incorrect statistical
methods. Insufficient statistical knowledge does not
constitute a justifiable justification for the information
pollution resulting from incorrect results [7]. Researchers
must have sufficient statistical knowledge to publish
articles. Therefore, researchers must test whether the data is
normally distributed before applying statistical analysis to
their data set. [8]. According to the results, researchers
should prefer parametric methods if the data fits the
normal distribution and non-parametric statistical
methods if they do not [9]. The methods to be determined
according to these results cannot be arbitrary and random,
and determining the most appropriate method is
absolutely essential. There are also problems in
publishing research that does not comply with this rule in
academic journals [10].

In this study, normal distribution test was applied to a
sample data set obtained in the field of microbiology.
Although a data set in the field of microbiology is shown
as an example in the research, people working in other
fields of Science and Health sciences must apply
normality test to the parametric data set they have, as
shown in the example. This test method is very important
for their research to yield reliable results [11]. This study
aims to be an exemplary research in terms of showing the
importance of applying the normal distribution test to the
data obtained in the field of microbiology with the help of
SPSS in determining the statistical method.. In this study,
it was aimed to determine whether data showing large
changes, especially in the field of microbiology, conform
to normal distribution, and also to reveal the negative
results that would be caused by incorrect statistical
methods applied to data that do not conform to normal
distribution. Thus, researchers will be able to determine
the method according to the results to be obtained by
performing a normality test on the data they have before
determining a statistical method. The meticulous
application of the normality test will also prevent
information pollution [12]. The current study creates
significant awareness in terms of both showing the
importance of applying the normal distribution test and
showing the possible negative effects of choosing the
right statistical method on research results.

2. Material and Methods

The material and methods section consists of obtaining
milk data, milk analysis and statistical analysis sections.

2.1. Obtaining data

Milk data was obtained from Cagdas Pertek Agriculture
and Livestock Tourism Construction Food Production
Marketing Industry Trade Ltd. Co. To determine somatic
cell counts (SCC), 10 milk samples were collected from the

first and second months of the enterprise is given in Table 1.

2.2. Milk analysis

Milk samples were collected in 100-ml sterile
containers to determine somatic cell counts. The somatic
cell counts within taken raw milk samples were detected
by the standard analysis (Microscopic count) method.

2.3 Statistical analysis

Normality test was applied to determine whether the
values shown in Table 1 show a normal distribution.
Shapiro Wilk test was used to determine the normal
distribution of the data. If the significance level found as
a result of Shapiro Wilk analysis is less than 0.05, the
data is considered to comply with the normal distribution,
otherwise it is considered not to comply [13]. If the data
are suitable for normal distribution, parametric tests
should be applied, if not, non-parametric tests should be
applied [14]. The normality test of the data, one simple t
test and Wilcoxon One-Sample Sign Rank Test were
calculated using the SPSS 18.0 package program
produced by IBM Company.

Entering the data into the SPSS program and applying
the Shapiro test are shown below. In the research,
monthly data were subjected to normal distribution test.
The stages of entering the data into the SPSS program
and analyzing them are shown in Figure 1-3.

Figure 1 shows the data being entered into the SPSS
program.

Then, the Plots button is pressed and in the window
that opens, the fields marked none and the fields marked
Normality plots with tests are marked (Figure 3).

When you press Continue and then the OK button in
the rear window, the analysis result is obtained.

3. Results and Discussion

It would be useful to examine the scatter plots before
examining the normal distribution analysis of the data. As
can be seen from Figure 4, the data show a homogeneous
distribution on a line. There is no excessively
concentrated distribution to the right and left of the line.
Before performing the analysis, an idea arises that such a
distribution can be expected to show a normal
distribution.

Table 1. SCC for the first month and second month

SCC for the first month ~ SCC for the second month
175000 150000
160000 180000
100000 10000

25000 85000
19000 13000
30000 10000
45000 15000
185000 190000
90000 170000
70000 185000
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Figure 1. Entering the data into the Spss program
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Figure 2. Moving the dependent variable to the dependent list
field
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Figure 3. Using the plots window for normality testing

In the Explore window, the text SCC is moved to the

section labeled Dependent List (Figure 2).

When Figure 5 is examined, larger variations in the
distributions are noted compared to the previous figure.
The idea that the large variation seen in Figure 5 may
negatively affect the normal distribution for the second
month data arises. However, the definitive result will
emerge with the analysis to be performed. The benefit of
scatter plots is that they enable visual detection of data
that may affect the normal distribution in the data set and
enable seeing where absurd data falls around the line
[15].
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Figure 5. Scatter plot for SCC in second month data
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It is noteworthy that the data in the first month data

were distributed at narrower angles on the line. However,
as seen in Figure 5, the data in the second month were
distributed at wider angles on the line. This distribution
can be expected to negatively affect the normal
distribution. Because when the data is not arranged at
equal distances and in equal numbers on the right and left
of the line, this can negatively affect the normal
distribution. However, as stated, in order to say this with
certainty, the normal distribution test should be
performed and comments should be made [16].
Although it is possible to bring the data closer to a
normal distribution by removing the data that is farthest
from the truth from the data set, this may not always be
possible. Because while removing absurd data from some
data sets does not negatively affect the structure of the
data set, this is not possible in some data sets [17]. The
removed data may have a feature that will disrupt the
purpose of the hypothesis [18]. For example, in cases
where all the examples of a population must be in the
data set, such a removal is not possible. When the data is
removed, the integrity of the population may be disrupted
[19, 20]

Table 2 shows the normal distribution analysis results
for the SCC values of the first month.

If less than 2000 data are used in the data set, the Sig
value in the section labeled Shapiro Wilk should be taken
into consideration. Since the current data set consists of
10 data in total, the Sig value in the section labeled
Shapiro Wilk will be taken into account [21]. Since the
sig value (0.156) found as a result of the research is
above the value of 0.05, known as the significance level
limit (0.05<0.156), it can be assumed that the data for the
first month shows a normal distribution. The normality
test was applied to the second month data in the same
way.

As a result of the analysis shown in Table 3, it is
concluded that the data for the second month does not
show a normal distribution, since the sig value of 0.011 in
the Shapiro-Wilk household is below the value of 0.05
(0.011<0.05). Therefore, since the first month data show
a normal distribution, if a comparison is to be made with
a certain reference value, one-sample t-test, one of the
parametric test methods, should be applied, whereas since
the second-month data does not show a normal
distribution, the Wilcoxon One-Sample Sign Rank Test,
which is the non-parametric equivalent of the one-sample
t-test, should be applied [22, 23]. As mentioned before,
absurd data in the second month data can be eliminated
and brought closer to normal distribution. When the data
approaches normal distribution as a result of the analysis
to be made after this, parametric test methods can be
used. However, this situation is not always desired. In
addition, even if this method is desired, using missing

data in the data set may not always comply with the
hypothesis. For such reasons, it would be more
meaningful to apply non-parametric data analysis instead
of eliminating absurd data from the data set. Sometimes,
when a data that should not be removed from the data set
is removed, incorrect results that do not comply with the
research hypothesis can be encountered [24].

One is curious about the results that will be seen when
the second month data, which does not show a normal
distribution, is analyzed with one sample t test. For
example, a dairy farm does not want the somatic cell
count to be over 20000. It is desired to know whether the
second month milk data exceeds the limit reference value
of 20000. When we look at Table 4, we see that there is a
statistically significant difference (p = 0.012) when we
compare the mean value (100800) with reference value
(20000). The dairy farm sees the unwanted level of SCC
data in these results. However, it would be wrong to
apply this method since the data does not show a normal
distribution.

Now, Wilcoxon one simple sign rank test is applied to
the same data. Looking at the analysis results given in
Table 5, when the numbers forming the data set are
compared on a median basis rather than an average, there
is no statistical difference compared to the reference
value (p = 0.074> 0.05). Since the normal distribution is
disrupted because the operating data shows great
variation, there is no negative effect compared to the
reference value of 20000 in terms of somatic cell
numbers. In other words, the dairy farm did not encounter
any negative results in the 2nd month compared to the
reference limit value (20000). As can be seen, very
opposite results were obtained from the two analyses.
Accordingly, an analysis performed without knowing
whether the data complies with normal distribution may
cause information pollution.

As can be seen from the research results, since existing
data sets in the field of microbiology may tend to show
large variations, it should be tested whether the data show
normal distribution before determining the statistical
analysis method [25, 26]. Non-parametric test methods
should be applied to data that do not show normal
distribution [27]. Interpreting according to rank values is
a method used in nonparametric tests and these tests are
used in some research [28, 29].

Table 2. Normality test result for SCC in the first month

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig.  Statistic df Sig
SCC .164 10 .200" .887 10 .156
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Table 3. Normality test result for SCC in the second month

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig.  Statistic df Sig.
SCC .253 10 .070 .790 10 .011

Table 4. One-sample t-test analyses results

Std.
N Mean Deviation Std. Error Mean
SCC 10 100800.00 81879.0 25892.42

One-Sample Test

Test Value = 20000

95% Confidence
Interval of the

Sig. (2-  Mean Difference

t df tailed) Difference Lower Upper

SCC 312 9 .012 80800.00 22227.2 139372.7

Table 5. Wilcoxon one-sample sign rank test analyses results

Ranks
Mean Sum of
N Rank Ranks
Reference  Negative 62 750  45.00
value - SCC Ranks
Positive 4b 250  10.00
Ranks
Ties 0
Total 10
a. Referencevalue < SCC
b. Referencevalue > SCC
¢. Referencevalue = SCC
Test Statistics®
Referencevalue-SCC
Z -1.7852
Asymp. Sig. 074
(2-tailed)

a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test

In this research, while the first month data set showed a
normal distribution, the second month data set did not show
a normal distribution. Therefore, it is seen from the research
results that the statistical methods to be applied for each
month should be different. Before using parametric
statistical methods such as t-test and analysis of variance,
which compare the means of treatment groups, it must be
tested whether the data sets of the treatment groups show
normal distribution [30-32]. In order to obtain reliable
information, research must be planned correctly and the
data obtained must be tested according to appropriate
analysis methods [33-35]. But, it is noteworthy that in some
studies there are major errors in the collection and analysis
of data [36, 37]. To prevent information pollution, care
should be taken during the planning and analysis stages [38,
39]. Otherwise, there may be problems in the publication

phase of research articles. Even if such studies are
published, they may cause negativities in the academic life
of the researchers because they create information pollution
[40].

4, Conclusions

This study is of great importance in terms of
emphasizing the importance of the normal distribution test
and also showing how determining the wrong statistical
method can negatively affect the research results.
According to the results of the current study, in all studies
where the parametric test method is applied, whether the
data are suitable for normal distribution should be
questioned before determining the current statistical method.
Unfortunately, in many studies where parametric data
analyses are used in the literature, it is not stated whether
the normal distribution test is applied to the data. Studies
where parametric data analyses are used and whether it is
not known whether the data are suitable for normal
distribution should not be accepted in journals. Authors
should be asked whether they have applied the normal
distribution test in their studies and whether they have
determined the analysis method they have chosen according
to the normal distribution test result. Studies where
parametric data analyses are applied to data that are not
known to meet the normal distribution condition should be
viewed with suspicion and should never be accepted for
publication in journals. This study will be a guide in
determining the correct statistical method in future research.
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