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RESEARCH PROCESS
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Parametric vs. non-parametric statistics

Statistics

Descriptive Inferential

Parametric

T-test

ANOVA

Pearson correlation

Linear regression

Non-parametric 

Mann-Whitney U test

Kruskal-Wallis test

Chi-square test

Wilcox test



Parametric vs. non-parametric tests

• Parametric tests - the assumption of normal 
distribution

• Non-parametric tests - does not require the 
assumption of normality data

– It can be used on data recorded on a nominal 
and ordinal measurement scale.



Choosing a statistical test

• Depends on:

– Research goals
• Null hypothesis

– Types of variables (dependent/ independent)

– The measurement scale (nominal/ ordinal/ ratio scale )

– Number of samples (of compared group)

– Satisfied the assumptions of each test:
• The normal distribution of the data

• approximately equal variance

• Autocorrelation, heteroskedasticity and multicollinearity ... 
(multiple regression analysis)

• Etc.



Types of statistical Analysis

• Univariate statistical methods

• Bivariate statistical methods

• Multivariate statistical methods



Univariate analysis

• Analysis of ONE variable

• Descriptive statistical methods

– The arithmetic mean, median, mode, 
interquartile, variance, standard deviation , etc .



Bivariate statistical methods

• Analysis of the relationship between TWO
variables

– Some of the methods

• Correlation analysis (Pearson correlation)

• t - test

• ANOVA

• Mann - Whitney test

• Chi-square test

• linear regression



Multivariate statistical methods

• Analysis of the relationship between MORE THAN 
TWO variables

– Some of the methods

• Factor analysis

• Cluster analysis

• Multiple regression analysis

• ...



• Univariate analysis

– Example: How many employees of the company is 
highly educated?

• Bivariate analysis

– Example: Is education connected to the amount of 
salary?

• Multivariate analysis

– Example: Is it possible to predict a successful 
manager using different variables such as age, sex, 
education level, work experience?



Fail to reject H1 – THERE 
IS SIGNIFICANT 
STATISTICAL 
DIFFERENCE!!!!





Correlation



Correlation
• Bibivariate analysis that measures the strengths of 

association between two variables

• Correlation coefficient

– most commonly used measure to describe the 
relationship between variables

– describes the direction and strength of the 
correlation of variables which are in a linear 
relationship

– it is not possible to draw conclusions about cause 
and effect relation of observed variable by 
correlation



Correlation

• The most known correlation coefficients:
– Pearson and Spearman correlation coefficient
– usage depends on the measuring scale on which data 

was collected
– Pearson: variables measured at interval or ratio scale of 

measurement, requires a linear and normal distribution 
of data and large enough sample

– Spearman: one or both variables measured by ordinal 
scale, does not set a condition of linearity, symmetry or 
sample size.

• Example :
– Is there a positive correlation between the quality of 

products and its annual sales





Correlation

• Values between -1 and +1
• -1 Indicates a complete negative connection between two 

variables, +1 manning a positive connection between two 
variables, and 0 the absence of connection observed variables.

• Pearson correlation coefficient - the connection of two 
variables measured on the interval or ratio scale 

– linear and normal distribution of data and large enough 
sample

• Spearman's correlation coefficient - one or both of the 
variables measured by ordinal scale

– does not set a condition of linearity, symmetry or 
sample size 



Correlation

• Examples of the hypotheses:

– The motivation for achievement was positively 
associated with students career choice

– Students who spend more time on Facebook are 
more skilled with the usage of video and audio 
programming software



• H1… 

–H4a: The attitudes towards self-
employment were positively associated 
with intentions for self-employment.

»Measurement scale?

»What coefficient?





p < 0,05
Reject H0







SPSS

• User-friendly program

• Coding questionnaire always with data

• A wide selection of statistical tests

• The possibility of analysis of different groups and 
subgroups of data

• A simple " import " of data from Excel



Hypotheses

• H4a: Attitudes towards self-employment are positively 
associated with self-employment intentions.

• Variables
– H4a

• V1: Attitudes towards self-employment (scale)
– V1a: Attitudes towards self-employment (scale)

– V2: Self-employment intentions (measuring 
construct)

• Methods of data analysis
– H4a: factor analysis, reliability testing of the 

measurement instrument, correlation analysis



2nd approach
Creating a composite variable

• I can not imagine working for someone else.

• The idea of an own business for me is very attractive.

• Work in my own company for me would be a 
personal satisfaction.



IBM SPSS Statistics

• Korisnički orijentiran program

• Kodiranje upitnika koje je uvijek uz podatke

• Velik izbor statističkih testova

• Mogućnost analiza različitih skupina i podskupina 
podataka

• Jednostavan „uvoz” podataka iz Excela

Metode 
analize 
podataka



IBM SPSS Statistics

• najčešće korišten statistički program u društvenim 
znanostima

Metode 
analize 
podataka



Program za uređivanje 
podataka, analizu

podataka i pripremu 
prezentacija podataka i 

rezultata.

Metode 
analize 
podataka



Primjer izgleda izbornika
Deskriptivna statistika

Metode 
analize 
podataka







Preporuke

• Temeljem teorijskog i empirijskog istraživanja 
analizirane teme

• Preporuke

– Budućim istraživačima

– Gospodarstvenicima

– Nositeljima politika

– ....



Course research project - Example

http://ppttemplate.net/?utm_source=ppt&utm_medium=logo&utm_term=thanksgiving&utm_content=0056&utm_campaign=ppt
http://ppttemplate.net/?utm_source=ppt&utm_medium=logo&utm_term=thanksgiving&utm_content=0056&utm_campaign=ppt


Hypotheses

• H5a1: Personal experience of respondents in 
the family business depends on the 
respondents' gender. 

• Variables

– H5a1

• V1: Experience in the family business (yes, no)

• V2: Gender (male, female) 

• Methods of data analysis

– H5a1: chi-square test



Chi-square test

• Non-parametric statistical test

– Nominal/ordinal measurement scale

– Does not require normality of distribution

• The likelihood of connection between two 
variables

• Decision: comparing the chi-square value of the 
tested sizes











Hypotheses

• H5a: The gender characteristic distinguishes 
respondents in their choice of career of self-
employment.

• Variables

– H5a

• V1: Gender (male, female)

• V2: Self-employment intentions (scale)

• Methods of data analysis

– H5a: t-test of independent samples



Self-employment intetntions

Construct



Mjerenje namjera za samozapošljavanjem 
(zavisna varijabla)

• Mjeriti jednim pitanjem ili konstruktom?

– Kojom mjernom ljestvicom?

• Meta analiza

• Pregled korištenih mjernih ljestvica za mjerenje 
namjera za samozapošljavanjem (poduzetničkih 
namjera) 

Likertova ljestvica Dihotomna

(nominalna

mjerna ljestvica)

Procjena 

vjerojatno

sti

4-

stupnjevana

5-

stupnjevana

6-

stupnjevana

7-

stupnjevana

Broj radova 1 7 1 13 5 5

Ukupan broj

radova 22

5 5



Mjerni konstrukt namjere za samozapošljavanjem
5 izjava:
• Kolvereid (1996b)

– NS1 - Ukoliko biste mogli birati između vođenja vlastitog posla i zaposlenja kod 
poslodavca, što biste radije odabrali?
• 5 stupnjevana Likertova ljestvica, 1 - radije zaposlen/a kod poslodavca, 5 - radije 

samozaposlen/a

– NS2 - Procijenite vjerojatnost da ćete postati samozaposlena osoba.
• Procjena vjerojatnosti u postotku (0% - 100%)

– NS3 - Koliko je vjerojatno da ćete ostvariti karijeru samozaposlene osobe?
• 5 stupnjevana Likertova ljestvica, 1 - nije vjerojatno, 5 - vrlo je vjerojatno

• Zhao i suradnici (2005), Krueger i suradnici (2000)
– NS4 - U sljedećih 5 godina započet ću vlastiti posao.

• 5 stupnjevana Likertova ljestvica, 1 - nije vjerojatno, 5 - vrlo je vjerojatno

– NS5 - U sljedećih 10 godina započet ću vlastiti posao.
• 5 stupnjevana Likertova ljestvica, 1 - nije vjerojatno, 5 - vrlo je vjerojatno

• Mjerne ljestvice? 
• Standardizacija









The self-employment intentions ( measuring 
construct)

• How to be written as one variable ?

– How much are we convinced that the statements 
(particles) from the measuring construction 
measures precisely measured concept - intentions 
for self-employment ???

• Step 1. Reliability analysis

• Step 2. Check the psychometric characteristics



Operationalization of variables

• The process by which we empirically validate  the 
theoretical assumptions using indicators relating to 
a given theory

• What variables (questions) should we use in the 
testing of hypotheses process

– What variables measure researched terms

• Eg . How to measure self-employment intentions?



Statistical reliability

• Consistency of the respondent's answers in an identical 
or similar question ( Milas , 2005)

– Researchers are trying to answer the question

• does a set of  items measure the same construct

• Cronbach alpha - generalized form which measures the 
internal consistency of the measuring construct

• Nunnally ( 1979)

– acceptable reliability

• Results of Cronbach alpha higher than 0.7

• Advisable to weigh coefficients above 0.8



The psychometric characteristics of the scale

• Item-Total Correlation

– relationship of each item to the scale (construct)

– how are individual particles associated with the 
measuring construct (scale)

– in the reliable scales, all the particles should be 
linked to the measuring construct by the 
correlation values greater than 0.5

– low correlation to the scale 
• Exclude item from analysis?



The psychometric characteristics of the scale

• Inter-item correlation

– measures how much is each item of scale 
(construct) interacting with other item of the 
same construct .

– acceptable correlation

• values greater than 0.3



Statistical validity

• The measuring instrument is valid if it measures what 
we consider to be measured

• What instrument measures ?

• How well an instrument measures what we 
consider to be measured?

–content validity

–construct validity

–criterion validity



Scale



SPSS and recommended values

• Reliability
– Cronbach Alpha
– Inter -item correlation ( correlation between particles ) > 0.3
– Iter -total correlation ( correlation of particles according to 

measuring construct ) > 0.5
• Dimensionality

– KMO > 0.7
– Bartlett's test ( p <0.05 )
– A number of factors
– % Explanation of the variance

• Normality
– z-values ± 3 standard deviations
– Measure of asymmetry (around zero)
– Kurtosis (around zero)
– Kolmogorov-Smirnov test!



Met the assumptions?

• Creating composite (aggregate) variables

– Measuring construct: self-employment intention

– ONE VARIABLE (aggregate variable)



1. Standardization



2. Reliability











3. Dimensionality









T-test

• Testing the differences between two arithmetic 
means

• H0 ... μ1 = μ2

• H1 ... μ1 ≠ μ2

– Example

• H0 ... Men and women in equal measure are 
planning within 5 years to start their own 
business .

• H1 ... There is a difference in the planning of 
starting their own business within 5 years 
according to gender



Analyze/compare means/Independent sample
t-test



p > 0,05
Equal variances assumed

p > 0,05
H0 not reject



Our example





Hypotheses

• H5b: Personal experience of respondents in 
the family business has a positive effect on 
self-employment intentions.

• Variables

– H5a

• V1: Experience in the family business (yes, no)

• V2: Self-employment intentions (scale)

• Methods of data analysis

– H5a: t-test of independent samples





More 
example
on existing
dataset



Hypotheses

• H4a: Attitudes towards self-employment are 
positively associated with self-employment 
intentions.

• Variables

– H4a
• V1: Attitudes towards self-employment (scale)

– V1a: Attitudes towards self-employment (scale)

– V2: Self-employment intentions (measuring 
construct)

• Methods of data analysis

– H4a: factor analysis, reliability testing of the 
measurement instrument, correlation analysis



Measuring attitudes towards self-employment 
(independent variable )
• Two approaches

• Kolvereid (33 items)
• 11 factors

– The attitude towards career of employees of the company
• 5 dimensions (security, workload, social environment, avoiding 

responsibility, progress)

– Attitude towards career of self-employed person
• 6 dimensions (economic opportunities, challenge, autonomy, 

authority, self-realization, knowledge of the whole process)

– 29 particles
• Aggregated access

– 3 items measured at 5 - graded Likert scale



2nd approach
Creating a composite variable

• I can not imagine working for someone else.

• The idea of an own business for me is very 
attractive.

• Work in my own company for me would be a 
personal satisfaction.



Correlation



Correlation
• Bibivariate analysis that measures the strengths of 

association between two variables

• Correlation coefficient

– most commonly used measure to describe the 
relationship between variables

– describes the direction and strength of the 
correlation of variables which are in a linear 
relationship

– it is not possible to draw conclusions about cause 
and effect relation of observed variable by 
correlation



Correlation

• The most known correlation coefficients:
– Pearson and Spearman correlation coefficient
– usage depends on the measuring scale on which data 

was collected
– Pearson: variables measured at interval or ratio scale of 

measurement, requires a linear and normal distribution 
of data and large enough sample

– Spearman: one or both variables measured by ordinal 
scale, does not set a condition of linearity, symmetry or 
sample size.

• Example :
– Is there a positive correlation between the quality of 

products and its annual sales



Correlation

• Values between -1 and +1
• -1 Indicates a complete negative connection between two 

variables, +1 manning a positive connection between two 
variables, and 0 the absence of connection observed variables.

• Pearson correlation coefficient - the connection of two 
variables measured on the interval or ratio scale 

– linear and normal distribution of data and large enough 
sample

• Spearman's correlation coefficient - one or both of the 
variables measured by ordinal scale

– does not set a condition of linearity, symmetry or 
sample size 



Correlation

• Examples of the hypotheses:

– The motivation for achievement was positively 
associated with students career choice

– Students who spend more time on Facebook are 
more skilled with the usage of video and audio 
programming software



• H1… 

–H4a: The attitudes towards self-
employment were positively 
associated with intentions for 
self-employment.

–Measurement scale?

–What coefficient?





p < 0,05
Reject H0



Hypotheses

• H3a: Students with the highest exposure to 
entrepreneurial education have more 
pronounced self-employment intentions than 
other students.

• Variables

– H3a

• V1: Study course (major)

• V2: Self-employment intentions (scale)

• Methods of data analysis

– H3a: ANOVA (analysis of variance)



Analysis of variance - ANOVA

• is used to test the differences between three or 
more arithmetic means

– testing relationship of variability within and 
between groups of respondents

– determine if the variability between groups is 
greater than the variability within the group



Variability between
groups is greater 
than the variability 
within the group

Variability within
the group is greater 
than the variability 
between groups



Example

• H0... There is a no difference between 
study course (major) in planning of 
starting own business within a period of 5 
years 

• H1... There is a difference between study 
course (major) in planning of starting own 
business within a period of 5 years 
• Where?

Post - hoc



Analyze/compare means/One-way ANOVA



p < 0,05
H0 odbaciti







Our example











Discussion


