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Basic Statistical Methods in Education  

Educational statistics provide tools for organizing and interpreting 

data collected from educational settings. Basic statistical methods 

summarise and describe data using measures like central 

tendency (mean, median, and mode) and dispersion (range, 

variance, standard deviation). 

 

 Descriptive Statistics: Descriptive statistics summarise and 

organise data to make it understandable. This includes tables, 

graphs, and numerical measures. 

 

 Inferential Statistics: Inferential statistics allow you to 

generalise results from a sample to a larger population, relying 

on probability theory and models to draw conclusions beyond 

the immediate data.  

Hypothesis Formulation and Testing  

In educational research, formulating and testing hypotheses is 

essential to determine relationships between variables.  

Hypothesis Formulation:  

A hypothesis is a tentative assumption made to test its logical 

consequences.  
 

For example, you might hypothesise that a new teaching method 

will improve student performance compared to the traditional 

method. 
 

 Null Hypothesis (H0): Assumes no effect or relationship 

between the variables being studied.  
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 Alternative Hypothesis (H1): Suggests that there is an 

effect or relationship between the variables.  

Hypothesis Testing:  

Statistical tests determine if there is enough evidence to reject the 

null hypothesis.  
 

The steps include: 
 

 Setting the significance level (usually 0.05).  

 Calculating a test statistic (like t, z, or chi-square).  

 Comparing the statistic with a critical value from a statistical 

table to decide on the null hypothesis.  

Non-Parametric Analysis  

Non-parametric analysis refers to statistical methods used when 

data do not meet the assumptions required for parametric tests, 

such as normal distribution, equal variances, or interval data.  

 

These methods are useful for data that are ordinal, nominal, or 

when the sample size is small. Non-parametric tests are more 

flexible and can be applied to a broader range of data types in 

educational research.  

Key Features of Non-Parametric Analysis:  

 No Assumption of Normal Distribution: Non-parametric 

tests do not require data to follow a normal distribution, 

making them suitable for data that is not normally distributed. 
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 Flexible Data Types: These tests are suitable for ordinal 

(ranked) or nominal (categorical) data, unlike parametric tests, 

which typically require interval or ratio data. 

 

 Robust with Small Sample Sizes: Non-parametric methods 

work well with smaller sample sizes where parametric 

assumptions might be unreliable. 

 

 Less Power: While non-parametric tests are useful in various 

conditions, they tend to have less statistical power than 

parametric tests, meaning they may require larger samples to 

detect significant effects.  

Common Non-Parametric Tests in Educational Research:  

 Chi-Square Test: Used to examine the relationship between 

categorical variables. For example, you might use the chi-

square test to determine if there is a significant relationship 

between gender and subject preference in schools. 

 

 Mann-Whitney U Test: Compares differences between two 

independent groups when the dependent variable is ordinal or 

continuous but not normally distributed. For example, it can be 

used to compare exam scores between two different teaching 

methods where the data is not normally distributed. 

 

 Wilcoxon Signed-Rank Test: A non-parametric equivalent of 

the paired t-test, this test compares two related samples, such 

as before and after an intervention, to see if there is a 

significant difference.  
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 Kruskal-Wallis Test: Extends the Mann-Whitney U test to 

more than two independent groups. It is used when comparing 

multiple groups, such as comparing test scores across several 

teaching methods. 

 

 Spearman’s Rank Correlation: Measures the strength and 

direction of the association between two ranked variables. For 

instance, it could assess the relationship between students’ 

ranking in terms of study hours and their exam performance.  

Application in Educational Research:  

Non-parametric analysis is especially useful in educational settings 

where data may not meet the strict assumptions of parametric tests. 

For example, when researching small groups of students or working 

with ranked or categorical data, non-parametric methods offer a 

robust approach.  

 

These tests can reveal insights about relationships between 

variables, differences among groups, or changes over time, without 

requiring the data to be normally distributed or of equal variance.  

Analysis of Variance (ANOVA) and Covariance (ANCOVA) in 

Educational Experiments  

Analysis of Variance (ANOVA):  

Compares the means of three or more groups to determine whether 

any are statistically different from each other. 
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 One-way ANOVA: Compares the means of three or more 

groups based on one independent variable. 
 

 Two-way ANOVA: Compares group means based on two 

independent variables and checks for interactions between the 

variables.  

Regression Analysis 

Regression analysis is a statistical method used to examine the 

relationship between a dependent variable and one or more 

independent variables. 

 

 Simple Linear Regression predicts the value of one 

dependent variable based on one independent variable. For 

example, it can predict student performance based on the 

number of study hours. 
 

 Multiple Regression predicts the dependent variable based 

on two or more independent variables, such as using study 

hours, parental involvement, and teacher experience to predict 

student achievement.  

 

Regression helps identify how different factors influence educational 

outcomes and supports decision-making by forecasting and 

explaining relationships between variables. 

Correlation and Other Measures of Association 

Correlation and Other Measures of Association are used to examine 

relationships between variables. Correlation measures the strength 

and direction of a linear relationship between two variables.  
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 The Pearson Correlation Coefficient (r) is a common 

measure, ranging from -1 to +1. A value of +1 indicates a 

perfect positive relationship, -1 indicates a perfect negative 

relationship, and 0 means no relationship. 
 

 Spearman's Rank Correlation is a non-parametric measure 

that assesses the strength and direction of association between 

two ranked variables.  

Use of ICT Tools in Data Analysis 

Information and Communication Technology (ICT) tools are 

essential for efficient analysis of educational data.  
 

Popular statistical software includes: 
 

 SPSS (Statistical Package for Social Sciences): Used for 

data management and analysis in education, SPSS offers an 

interface for various statistical analyses. 

 

 Microsoft Excel: Excel provides built-in functions for basic 

data analysis, including calculating means, correlations, 

regressions, and creating graphs. 

 

 R and Python: These programming languages provide 

advanced statistical packages for in-depth data analysis, 

including regression models, hypothesis testing, and machine 

learning. 

 

 NVivo: Used for qualitative data analysis, such as coding 

interview transcripts and identifying themes. 
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PRACTICE QUESTIONS ON 

THIS TOPIC: EDUCATIONAL 

STATISTICS (018) 

 

1. What does the Mann-Whitney U 

Test compare?  

 

A. Two related samples  

B. Two independent groups  

C. More than two groups  

D. Variance among groups  

 

2. What is the role of ICT tools in 

educational data analysis?  

 

A. To replace statistical methods  

B. To enhance efficiency and 

accuracy  

C. To make data collection easier  

D. To eliminate the need for 

analysis  

 

3. What is the focus of regression 

analysis?  

 

A. Summarising data  

B. Determining the mean  

C. Examining relationships among 

multiple variables  

D. Testing hypotheses  

 

4. What does the term 'covariate' 

refer to in ANCOVA?  

 

A. The dependent variable  

B. An independent variable  

C. A variable that is controlled for  

D. A categorical variable  

 

5. Which statistical software is 

primarily used for complex data 

analysis in education?  

 

A. Microsoft Word  

B. SPSS  

C. Adobe Reader  

D. PowerPoint  

 

GET MORE QUESTIONS 
 

Would you like to practice more 

questions on this TRCN topic 

(Educational Statistics)? 

 

To Practice NOW! 
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GOOD NEWS!!! 

This is just (1) out of the (23) topics where all your TRCN exam 

questions will come from. 

 

1. History of Education 

2. Philosophy of Education 

3. Sociology of Education 

4. Educational Psychology 

5. Guidance and Counselling 

6. The Teaching Profession 

7. Teacher Education 
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14. Educational Management 
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19. Research Methods 
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