STATISTICS LECTURES
AT THE STATE UNIVERSITY OF NOVI PAZAR


1. The State University of Novi Pazar 

The State University of Novi Pazar was founded by a Decision of the Government of the Republic of Serbia at the session held in Nis on 26th October 2006 and under article 40 Paragraph 2 of The  Law on Higher Education and Article 43 Paragraph 1 The Law on the Government. It was founded
as the seventh State University in Serbia in order to contribute to more balanced and faster development of the region in Serbia, to improve the educational structure of young people and to assist in solving many problems of unemployment. The University is fully designed and adjusted to students’ education on the principles of the Bologna Declaration, and it began implementation of study programs in the academic 2006/2007, as the only integrated university in the Republic of Serbia. Since then, the University has progressively developed and in the academic 2010/2011 it embodies the following higher education units: 

1. Department Law which organizes study programs in the field of:
     1.1 Law; 

2. Department of Economics which organizes study programs in the field of:
    2.1. Economy; 

3. Department of Philology 
    3.1 The Serbian Literature and Language 
    3.2 The English Language and Literature 

4. Department of Philosophy which organizes study programs in the field of:
    4.1 Psychology 

5. Department of Mathematical Sciences which organizes study programs in the fields of:

    5.1 Mathematics 
    5.2 Mathematics and Physics 
    5.3 Informatics -Mathematics 
    5.4 Informatics -Physics 

6. Department of Technical Sciences which organizes study programs in the fields of:

    6.1 Architecture 
    6.2. Civil Engineering 
    6.3 Computer technology, 
    6.4. Audio and video technology (multimedia) 
    6.5 Energy (Curriculum and programs are in the process of accreditation) 
    6.6. Telecommunications (curriculum and programs are in the process of accreditation) 
    6.7 Technologies (curriculum and programs are in the process of accreditation) 

7. Department of Chemistry and technological sciences which organizes study programs in 
the fields of:
    7.1 Chemistry 
    7.2 Agricultural production 
    7.3 Food Technology 
    7.4 Biotechnology 

8. Department of Biomedical Sciences which organizes study programs in the fields of:
    8.1 Biology 
    8.2 Sport and Physical Education 
    8.3 Rehabilitation 


9. Department of Arts which organizes study programs in the fields of:
     9.1 Fine Arts 
     9.2 Music Arts (curriculum and programs are in the process of accreditation) 


10. Department of Multidisciplinary Sciences 
     10. 1 Management in Higher Education 
     10.2 Energy Efficiency in Buildings 

For the time being, the University has classes organized for Graduate academic - master studies  in  the fields of management in higher education, law, economics and the Serbian-Bosnian language and literature, along with the doctoral studies in the field of biotechnology. 

2. Statistics lectures on Bachelor studies
On the unified State University in Novi Pazar, statistics lectures are organized on 8 basic study programs. Lectures are organized according to accredited programs, which are identical or very similar to those implemented on colleges of other universities in Serbia.
Table 1. Statistics lectures are held on the following study programs:

	Study programs
	Course Name
	Year of Study

	Mathematics
	Statistics
	IV

	Mathematics and Computer Science
	Probability and Statistics
	II

	Computer Science
	Probability and Statistics
	II

	Economy
	Statistics
	II

	Psychology
	Statistics 1

Statistics 2
	I - winter Semester 
I - spring semester

	Biology
	Statistics
	II

	Rehabilitation
	Statistics and Informatics
	I

	Sport and physical education
	Statistics
	I


Courses are taught by six teachers (2 mathematicians, an economist, a psychologist, a special education teacher and a medical doctor), who meet the necessary requirements for the training of students in their study programs. 

In addition to acquiring theoretical knowledge, students are trained to use computer programs for statistical analysis of data. Depending on the study program, for the time being, we decided to train our students to use Microsoft Excel, SPSS and STATISTICA software. 

It is only the study program in psychology that organizes statistics lectures in two semesters. As an example, we are presenting you the contents of the courses Statistics 1 and 2, attended by psychology students in the first and second semester of the first year of studies. 

Statistics 1 (2 classes of theoretical teaching and 2 classes of practical training per week) 

Theoretical teaching: 
1. Fundamentals of statistical paradigm. 
2. Kinds of explanations in science. Types and characteristics of the "product" of statistical techniques, the difference between descriptive and statistical deductions 
3. Basic statistical definitions - an entity, the universe, a sample, variable, degrees of freedom, matrix, vector, distribution. 
4. Measurement, levels of measurement, measuring scale, discrete and continuous variables, the sample and the population, types of samples. 
5. Descriptive statistical measures: concept, the types of distribution, frequency, graphical representation of the distribution, percentiles and percentile ranks. 
6. Measures of central tendency - mean, median, mode. 
7. Measures of variability - the average deviation, standard and quartile deviation, variance, range. 
8. Standard (z) scale and its application, ipsatization and its applications. 
9. Deviation of empirical distribution from the theoretical distribution: skewness and kurtosis. 

10. Concept, definition and application of statistical deduction. 
11. Conclusion on the reliability of statistical procedures (AS, median, SD, r,%) - the real difference between the values of parameters, confidence intervals, standard error. 
12. Correlation and correlation ratio, partial and multiple correlations - concept, definition and application of characteristics of (correlation) index as a measure, a graphical representation of correlation and correlation ratio. 
13. Statistical analysis of the statistical measures -  concept, definition and application 

14. Comparison of two samples - tests of significance of differences between statistical measures – species, concepts underlying, application. 
15. Comparison of two samples – tests of the form of distribution (Kolmogorov-Smirnov, Chi-square ...) - species concepts underlying, application. 


Practical training:
 During practical training, by means of computers and statistical software SPSS in versions 13.0 and 16.0, students are practically enabled to use the procedures that were the subject matter of theoretical part of lectures. With regard to this, the practical training follows up the theoretical part, in terms of the content. Along with that, students also need to prepare two written works demonstrating their ability to independently apply the learned statistical procedures.

Statistics 2 (1 class of theoretical teaching and 3 classes of practical training per week)

Theoretical teaching

1. Statistical and latent space, linear combining, linear structural models.

2. Parametric techniques for comparing several samples – types, concepts and application of 
parametrical tests for comparing multiple samples.

3. Non-parametric techniques for comparing multiple samples - types, concepts and application 

of non-parametrical tests for comparing multiple samples

4. Analysis of interaction between variables in different statistical techniques (MANOVA, 



GLM).

5. The problem of probability inflation and detection of weak effects within the concept of 



significance testing; problem of structural equivalency of groups.

6. Distance and types of distance, methods of calculation.

7. Regression and prediction – concept, definition, types, application.

8. Component and factor analysis, rotations and interpretations, factor scores and methods of their acquisition.

9. Confirmative and explorative factor analysis, implementation and execution.

10. Cluster analyses - concept, definition, types, and application.

11. Canonical correlation analysis - concept, definition, application and execution.

12. Canonical discriminant analysis - concept, definition, application and execution.

13. Analysis of time series - concept, definition, application and execution.

14. Multidimensional scaling - concept, definition, application and execution.

15. Structural modeling and direction analysis – concept, definition, application.

Practical training

During practical training, by means of computers and statistical software SPSS in versions 13.0 and 16.0, students are practically enabled to use the procedures that were the subject matter of theoretical part of lectures. With regard to this, the practical training follows up the theoretical part, in terms of the content. Along with that, students also need to prepare two written works demonstrating their ability to independently apply the learned statistical procedures.

3. Statistics lectures on Master Studies

For the time being, the University has classes organized for 4 programs of Master studies, two of them having statistical classes on the following programs: Economics and Management in higher education.

Along with theoretical teaching and working with computing statistical programs, students on Master studies are also educated to apply statistical methodology in practical researches, about which they prepare paper works.

4. Statistics lectures on PhD Studies

Due to rationalization at this moment, a lot of effort on the University is put to define the most suitable unique program for statistics lectures on all PhD studies which are planned to be organized within the coming several years.

The next step will be to define some programs for statistics lectures specifically adjusted to certain PhD studies, i.e. scientific fields.

5. Possibilities for improving statistics lectures

Economic logic, social needs and significant changes in education and scientific evaluation in the Republic of Serbia are imposing a need to educate people so that they have vast knowledge in applied statistics. However, due to the fact that Serbia is a small country, we believe that for the time being it would be sufficient to form one center where these people would be educated.
Expansive development of statistical methodology that was facilitated by wide implementation of computing technology over the course of last few decades requires constant innovation of knowledge in this field, which is not an easy task. Constant exchange of knowledge among teachers of all universities in the country would make this task easier, and forming a teachers’ center for applied statistics, representing a core of future cooperation, would significantly contribute to this.
We have mentioned that the State University of Novi Pazar already has programs for educating students to use Microsoft Excel, SPSS and STATISTICA programs for statistical data processing. Excel and its upgrading Analysis Toolpack are not too expensive but they still do not provide wider possibilities for statistical processing. On the other hand, SPSS is powerful yet too expensive, and the price of STATISTICA is also not suitable for finances of the students in our country. This raises the question whether there is any purpose in educating students for using these programs.
We are aware of all advantages that the program R offers: it is a free, yet full statistical tool. We are also aware of its current limitations: it is not very simple for using, there are very few users in Serbia with whom it would be possible to exchange knowledge and experience, and the process of learning on the basis of written instructions only is hard to do and it takes a lot of time (we have tried this and quitted). We are also familiar with the current strivings to make the use of this program easier by developing “user-friendly“working environment. If this could be achieved, R program would, without any doubt, become a program that teachers of statistics would be using on all our student groups. This would enable the students to practice and apply certain processed statistical procedures not only in classrooms but at home, too.
