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Welcome Notes 
 

oWelcome to today’s presentation. It is always 

a learning situation in the face of rapid 

changes in all spheres of life. 

 

o  Examples are mostly from Education. 

 

o  We will have to do another Webinar to be able 

to complete. 
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The Pupil Teacher 
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Preliminary considerations 
 

o Decide on the statistical tool before the data collection.  It 

helps in the instrument design and data collection. 

 

o  Select statistical technique that is appropriate for 

 proposed analysis.  Check the scales of measurement. 
 

o  Check conditions and assumptions before using the 

     statistical technique. 
 

o  Know the difference between statistical significance and 

     practical significance.  
 

o  Garbage in, garbage out.  What you sow is what you reap. 

 

 

Prof. Kafui Etsey 

 

Preliminary considerations 



www.a-strategic.com info@a-strategic.com  |  030 295 7658 / 055 982 5292 

 

Prof. Kafui Etsey 

 

Statistical Software 

Available statistical softwares 
 

  1.  SPSS 

  2. Matlab 

  3. Minitab 

  4. Stata 

  5. QlikSense 

  6. MaxStat 

  7. ESBStats 

  8. SigmaPlot 

  9. BMDP  

  10. R 
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Scales of Measurement 

Scales of Measurement 
 

There are 4 scales of measurement.  They give meaning to numbers 

used in research.  The type of statistical analysis done depends on 

the scale of the variables. 
 

Nominal: Uses categorical data. Observations are mutually    

     exclusive.  Gender  (Female, Male) 
 

Ordinal: Uses data in the form of ranks. (Ranks in 100 metre race) 
 

Interval: Uses data that are actual values.  Uses a relative zero   

        value.  Achievement test scores. 
 

Ratio:  Uses data that are actual values.  Uses an absolute zero  

   value.  This indicates the complete absence of variable.   

   Ages of people. 



www.a-strategic.com info@a-strategic.com  |  030 295 7658 / 055 982 5292 

 

Frequency Distribution 
 

Frequency Distribution 
 

It is used to check data entry. 

 

Example 
 

Research Question:   

What are the major reasons for pre-service teachers wanting to 

become teachers? 

 

Responses: 

Strongly agree (4), Agree (3), Disagree (2), Strongly disagree (1) 

 

Run a frequency distribution and check the output after the data 

entry. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Reason1 
  

  

Freq. Percent Valid %  Cum. % 
Strongly Disagree 

6 30.0 30.0 30.0 

Disagree 5 25.0 25.0 55.0 
Agree 3 15.0 15.0 70.0 

Strongly Agree 4 20.0 20.0 90.0 
5 2 10.0 10.0 100.0 

Total 
20 100.0 100.0   

Responses: 

Strongly agree (4), Agree (3), Disagree (2), Strongly disagree (1) 



Reason3 
   

 

 

 

 

 

 

  Freq. Percent Valid % Cum. % 
 
 

Strongly Disagree 5 25.0 25.0 25.0 

 
Disagree 6 30.0 30.0 55.0 

 
Agree 3 15.0 15.0 70.0 

 
Strongly Agree 5 25.0 25.0 95.0 

 
11 1 5.0 5.0 100.0 
 
 

Total 20 100.0 100.0   

Responses: 

Strongly agree (4), Agree (3), Disagree (2), Strongly disagree (1) 
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Types of Statistics 

   1.  Descriptive Statistics 

 

   2.  Inferential Statistics 
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    Descriptive Statistics 
 

This provides summary data about a group. A single number is 

often used to represent a group. It is often reported as summary 

statistics for statistical inference. 

 

Examples  
 

1. A mean age of 52 years can be used to represent the ages of  

 Members of Parliament in Ghana in 2020.   

 

2. A median age of 21 years can be used to represent the ages 

 of all Level 300 students in the University of Cape Coast in 

 2020. 
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     Inferential Statistics 
 

This uses data from a small group called a sample to make 

statements or generalizations about a much larger group called a 

population.  This often involves testing of hypothesis. 

 

Example  
 

To know the mean age of first year university students (i.e. 

population) in Ghana, a small group (i. e. sample say 400), of first 

year students can be used.  Their mean age could be used as an 

estimate of the mean age of all first year university students in 

Ghana. 
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  Measures Of Central Tendency/Location  
 

The Mean, Median & Mode 
 

The Mean is reported as part of summary statistics when data is 

normal but when data is skewed, Median should be reported.  

 

The Mode is not reported because of its peculiarities.   

There could be distribution with no mode or more than one mode. 

 

The Mean is mostly used to find the differences between/among 

groups in terms of variables of interest. E.g. differences between 

males and females in terms of age.  
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Measures Of Variation/Variability/Dispersion 
 
The Range, Variance, Standard Deviation, Quartile Deviation 
 

 The standard deviation/variance is reported as part of summary 

 statistics when data is normal. 

 

  The quartile is reported as part of summary statistics when 

 data when data is skewed. 

 

 The Range is not used much in statistical analysis in research. 
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    Checking normality 
 

The normal distribution is believed to be the mother of all 

statistical distributions. Several  distributions are based on the 

normal distribution. There are 4 ways to check normality. 
 

1. Compare the values of Mean and Median. 

  If Mean = Median OR Mean ≈ Median, the distribution is  

  normal.    
 

  If Mean > Median OR Mean < Median, the distribution is  

  skewed.  

 

2. Calculate the coefficient of skewness. 

   If the value is approximately 0.0, then the distribution is 

   normal. 

 

.  
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    Checking normality 
 

 

3. Check Shapiro Wilk statistics. 

  If greater than .05, the distribution is normal.   

  If less than .05, the distribution is skewed.   

 
 

4. Check the normal Q-Q plot. 

  If the data points are close to the diagonal, the distribution  

  is normal. 

  If the data points are far from the diagonal, the distribution  

  is skewed. 

 

 

 

.  
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.  
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      Linear correlation 
 

Aims at discovering the linear relationship between/among two or 

more variables. 
 

 Example   

Study habits, class attendance, academic background can be 

independent variables and performance in exams as dependent 

variable. 

  

Where there are two variables, simple  linear correlation is used.  
 

For more than two variables, multiple  linear correlation is used. 

 

A scatter plot is used to check for linearity. 

 

 

 

.  
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    Commonly Used Types 
 

1. Pearson Product Moment correlation coefficient (r).  
 

2. Spearman’s rank correlation coefficient (ρ).  
 

3. Kendall’s tau-b.   
 

4. Kendall’s tau-c.  
 

5. Phi coefficient (φ).  
 

6. Contingency Coefficient.   
 

7. Point biserial correlation coefficient (rpb).  
 

8. Biserial (rb).  
 

9. Eta/Correlation ratio.  
 

10. Cohen’s kappa   

.  
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    Commonly Used Types 
  

1. Pearson Product Moment correlation coefficient (r).  This is 

applicable when both variables are continuous in nature. It 

uses interval and ratio scale data.  For example the 

relationship between test scores and age of students. 

 

2. Spearman’s rank correlation coefficient (ρ).  This is suitable for 

variables that are both continuous and ranked. It uses ordinal 

scale data.  For example ranks in terms of school attendance 

and age. 

 

3. Kendall’s tau-b.  This is applicable to variables that are ranked 

with sample sizes less than 10 with adjustment for ties. 

 

4. Kendall’s tau-c.  This is applicable to variables that are ranked 

with sample sizes less than 10 and makes no adjustments for 

ties. 



 

5. Phi coefficient (φ).  This is used when both variables are 

natural dichotomies.  It is also applicable for nominal data.  For 

example the relationship between gender and political party 

affiliation. 

 

6. Contingency Coefficient.  It is also applicable for nominal data. 

This is used when at least one variable has more than two 

categories.    For example the relationship between region of 

birth in Ghana and political party affiliation. 

 

7. Point biserial correlation coefficient (rpb).  This is applicable 

when one variable is continuous and the other is a natural 

dichotomy.  It combines nominal scale data with either interval 

or ratio scale data.  For example the relationship between 

gender and test scores. 

 



 

8. Biserial (rb).  This is applicable when one variable is 

continuous    and the other is an artificial dichotomy.  It 

combines ‘artificial’  nominal scale data with either interval or 

ratio scale data.  For example the relationship between age 

which is categorised  into young and adult and test scores. 

 

 

9. Eta/Correlation ratio.  This is used to detect nonlinear 

relationships.  It is also used to find the relationship between 

two variables where one is nominal and the other interval 

scale. 

 

 

10.Kappa.  Cohen’s kappa is a measure of inter-rater agreement. 

It measures the agreement between two raters. 
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1.      

     

     

 

  Interpreting correlation coefficients 

 
1. Is the relationship linear? 

 

2. The strength/degree: 

   High (strong)  r > .60           r < −.60 

   Moderate (mild)     .40 ≤ r ≤ .60     −.40 ≥ r ≥ −.60 

   Low (weak)      r < .40                 r > −.40 

 

3. The direction:  Positive (+),  Negative (-) 

 

4. Significance: p<.05 

 

 

 

.  
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5.      

     

    
Interpreting correlation coefficients 
 

5. Nature of the group: Homogeneous or heterogeneous.  

  Is range restricted? If there is, then do correction for  

  restriction in range. 

 

 

6. Partial correlation: Is there any other variable that might 

  be responsible for the association/relationship? 

 

7. Instrument unreliability: Is the data collection instrument 

  reliable?  Check reliability coefficients.  

  If low, do  correction for attenuation. 
 

 

 

 

.  
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      Linear Regression 
 

Aims at prediction of criterion (dependent variable) from predictors 

(independent variables). 

 

The variables must be continuous, interval or ratio scales. 

 

Where there are two variables, simple linear regression model is 

used.  

   Y = a + bX + ε  

 

 For more than two variables, multiple  linear regression model is 

used. 

   

   Y = b0 + b1X1 + b2X2 + b3X3 + b4X4 + ε 
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1.    

 

 

 

 

Assumptions for Multiple Linear Regression 

 

1.  Variables are normally distributed.  
 

2.  The population errors, ε, are normally distributed 

  and are assumed to be uncorrelated with one   

  another. 
 

3.  Linear relationship between the criterion and   

  predictor variable.  
 

4.  The population variances of the criterion variables 

  are the same for all combinations of levels of the 

  predictor variable (s). 
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Assumptions for Multiple Linear Regression 

 

5. The scores are independent of each other from one  

  individual to the next. 
 

6.  Reliabilities of the measures must be high so that  

  measurement error is low. 
 

7.  Homoscedasticity.  Variance of errors is the same    

      across all levels of the predictor variable. 
 

8. There is little or no multicollinearity in the data.  
 

9. There is little or no autocorrelation in the data.  
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       Linear Regression 
 
 

A regression equation is derived for the prediction. 

 

 

 

Goodness of prediction depends on the strength of the linear 

correlation coefficient. 

 

Correlation coefficient needs to be high. 

 (0.8 and above). 
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      Logistic Regression 

It is much like multiple  regression except that the criterion 

(dependent) variable must be dichotomous (i.e. having 

only two natural divisions – Yes/No, Pass/Fail. 

 

In the setting of evaluating an educational program, for 

example, predictions may be made for the dichotomous 

outcome of success/failure or improved/not-improved. 

 

It is used to predict (in terms of probability) one’s 

membership of a group based on available factors and 

information. 

    P(Y) =
1

1+e
− b

0
+b

1
x
1

+b
2

x
2

+b
3

x
3
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   Hierarchical Linear Modelling 

 

It is used to analyze variance in the outcome variables 

when the predictor variables are at varying hierarchical 

levels.  

 

It is also referred to as multi-level modeling. 

 

It is an ordinary least square (OLS) regression-based 

analysis.  

 

Hierarchical data is data that is nested in some way. 
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Hierarchical  

Level  

Example of  

Hierarchical Level  

Example of Variables  

3 School o School’s geographic     

location  

oResources  

2 Classroom oClass size  

o Teaching experience  

o Teaching style  

oResources 

1 Student oGender  

o Socioeconomic status  

o Breakfast consumption  

oGPA (Outcome Variable) 

The type of question that can be answered with HLM is: 

 

Does breakfast consumption, class size and school geographic 

location influence GPA? 



www.a-strategic.com info@a-strategic.com  |  030 295 7658 / 055 982 5292 

The End  
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