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The Key Indicators of the Normality of Distribution 

Extended summary1

Statistics plays an important role in describing the results of various studies. The ba-
sic role of statistical reasoning is to enable generalizations valid for the entire population to 
be made on the basis of certain quantitative characteristics of the sample. The starting point 
in making such generalizations is a direct description of the sample, followed by identifying 
practical and theoretically reliable principles valid for the entire population. Various statistical 
procedures are used for this purpose, and they are part of many statistical packages such as R, 
STATA, SPSS, but also those that do not play the primary role in statistical conclusions such 
as Excel and MatLab. The procedures for which the normality of distribution is the null hy-
pothesis are very common as well. This paper provides an insight into the statistical techniques 
most commonly used in pedagogical research, which serve as a guide for the researcher in con-
firming or rejecting the null hypothesis about the normality of the distribution of the popula-
tion characteristics based on a simple random sample. These are commonly known descriptive 
methods that allow the researcher to statistically confirm the normality of the characteristics 
of the entire population. 

The first part of the paper describes the most commonly used visual methods: histo-
gram, QQ graph, and scatter diagram, as the most comonnly used visual methods that are 
a necessary part of any research. Visual procedures enable researchers to draw conclusions 
about, for example, the normalcy of distribution, despite the fact that such conclusions can-
not be considered as completely relevant. Apart from the visual procedures, the paper presents 
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several statistical tests: Chi-square, Shapiro-Wilk and Anderson-Darling tests, the application 
of which contributes to the discovery of the essence, which is not possible only by applying 
visual methods. The correctness of statistical inference is always conditioned by the adequate 
application of the selected methods and techniques. The application of visual methods, as a di-
rect form of statistical reasoning, must not be the only step in drawing conclusions. Instead, it 
should serve as an initiative for using statistical tests. In addition, due attention should be paid 
to the volume of the available sample, given that small samples more frequently pass the nor-
mality tests, whereas in large samples, even with small deviations from normality, the null hy-
pothesis would have to be rejected (Ghasemi, Zahediasl, 2012; Oztuna et al., 2006).

The aim of this paper is to present the application of statistical methods in determining 
the normality of the distribution of the features of empirical pedagogical research. In peda-
gogical research, intelligence tests, knowledge tests, and many similar tests are used which, al-
though of the discrete type, have certain similarities with the normal distribution, and there-
fore the normal distribution can be considered an adequate model of such phenomena. For the 
purposes of this research, we used the data of the existing research on the level of knowledge 
of students in the initial teaching of geometry to show the application of statistical procedures 
in confirming the hypothesis of the normality of the distribution of features from which the 
data originate. In this paper, we performed statistical data processing in the statistical software 
R. After testing the sample data using the above visual and numerical tests of normality avail-
able in the software R, we pointed out the advantages and disadvantages of the applied tech-
niques and methods, as well as the importance of their symbiotic application in drawing con-
clusions. Often the end result can be a misinterpretation of the research results if only visual or 
exclusively numerical methods are used in drawing conclusions. The results that confirm the 
normality hypothesis provide the researcher with a basis for the application of some more ad-
vanced techniques and methods such as t-test, ANOVA, and other similar techniques.

Кeywords: statistics, analysis, normal distribution, visual methods, normality tests.

References

•• Anderson, T. W. & Darling, D. A. (1954). A Test of Goodness-of-Fit. Journal of the American 
Statistical Association, 49, 765–769. DOI:10.2307/2281537

•• Balakrishnan, N. (1991). Handbook of the logistic distribution. Boca Raton: CRC Press.
•• Faraway, J. J. (2014). Linear models with R. Boca Raton: CRC Press.
•• Ghasemi, A. & Zahediasl, S. (2012). Normality Tests for Statistical Analysis: A Guide for Non-

Statisticians. International Journal of Endocrinology Methabolism, 10, 486‒489. DOI: 10.5812/
ijem.3505

•• Jevremović, V. (2014). Verovatnoća i statistika. Beograd: Matematički fakultet.
•• Kožuh, B., Maksimović, J. (2011). Deskriptivna statistika u pedagoškim istraživanjima. Niš: 

Univerzitet u Nišu, Filozofski fakultet.
•• Mitić, V. (1973). Osnovni pojmovi iz statistike i statističke tehnike. Beograd: Zavod za osnovno 

obrazovanje i obrazovanje nastavnika Republike Srbije.



3

 

•• Oztuna, D., Elhan A. H. & Tuccar, E. (2006). Investigation of Four Different Normality Tests 
in Terms of Type 1 Error Rate and Power under Different Distributions. Turk J Med Sci, 36 (3), 
171‒176.

•• Praskić, A., Praskić, S. (2019). Komparacija zadataka iz aritmetike i geometrije u vaspitnoo-
brazovnom procesu početne nastave geometrije. Vaspitanje i obrazovanje, 44 (4), 111‒128.

•• Simonoff, J. S. (1996). Smoothing methods in statistics. New York: Springer.
•• Shapiro, S. S. & Wilk, M. B. (1965). An analysis of variance test for normality (complete sam-

ples). Biometrika, 52 (3–4), 591–611. DOI:10.1093/biomet/52.3-4.591
•• Ukponmwan, H. N & Ajibade, F. B. (2017). Evaluation of Techniques for Univariate Normality 

Test Using Monte Carlo Simulation. American Journal of Theoretical and Applied Statistics, 6 
(5‒1), 51‒61. DOI: 10.11648/j.ajtas.s.2017060501.18

•• Vidović, Z., Minić, M. (2015). Najčešće greške pri statističkoj analizi u istraživanjima. U: 
Knežević, M. (ur.) Matematika i primene (77‒83). Simpozijum Matematika i primene, 16. i 17. 
10. 2015. Beograd: Univerzitet u Beogradu, Matematički fakultet.


