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Series 1: Uses of Computers in Statistical Computing 

Series outline 

• Part 1.1: Evolution and Role of Computers in Statistics 

• 1.1.1 Historical background of computing in statistics 

• 1.1.2 Modern role of computers in statistical analysis 

• Part 1.2: Applications of Computers in Statistical Methodology 

• 1.2.1 Data entry and management 

• 1.2.2 Data analysis and interpretation 

• 1.2.3 Visualisation and reporting 

• Part 1.3: Advantages and Limitations of Computer Use in Statistics 

• 1.3.1 Benefits of computer-assisted statistical computing 

• 1.3.2 Challenges and limitations 

• Part 1.4: Future Trends in Statistical Computing 

• 1.4.1 Emerging technologies in statistical computing 

• 1.4.2 Implications for research and practice 

 

 

 

Introduction 

Computers have transformed the way statistics is practised and taught. In the past, 

statistical analysis was carried out manually, often requiring long hours of 

calculation and tabulation. Today, computers provide speed, accuracy, and 

efficiency, enabling statisticians to handle large datasets and complex models with 

ease. This Series introduces you to the fundamental role of computers in statistical 

computing, helping you appreciate their importance in modern statistical 

methodology. 

The aim of this Series is to explain how computers are used in statistical 

computing, to highlight their applications in statistical methodology, and to 

evaluate both their advantages and limitations. 
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We shall commence this Series by examining the evolution and role of computers 

in statistics, tracing their historical background and modern applications. Next, we 

will explore the practical uses of computers in statistical methodology, including 

data entry, analysis, and visualisation. Following that, we will consider the 

advantages and limitations of computer use in statistics, weighing the benefits 

against the challenges. Finally, we will conclude with a discussion of future trends 

in statistical computing, focusing on emerging technologies and their implications 

for research and practice. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 1.1 define the historical background and explain the modern role of 

computers in statistical computing, 

• SLO 1.2 demonstrate how computers are applied in statistical methodology, 

including data entry, analysis, and visualisation, 

• SLO 1.3 evaluate the advantages and limitations of using computers in 

statistical computing, and 

• SLO 1.4 analyse future trends in statistical computing and discuss their 

implications for research and practice. 

1.1 Evolution And Role Of Computers In Statistics 

Computers have become indispensable in the field of statistics. In the early days, 

statistical analysis relied heavily on manual calculations, which were time-

consuming and prone to errors. The introduction of computers revolutionised this 

process by providing speed, accuracy, and the ability to handle large datasets. 

Today, computers are central to statistical computing, supporting tasks such as data 

entry, analysis, and visualisation. 

1.1.1 Historical background of computing in statistics 

The historical background refers to the development of computing tools and their 

gradual adoption in statistical practice. Initially, statisticians used mechanical 

calculators and logarithmic tables to perform calculations. With the advent of 

electronic computers in the mid-20th century, statistical computing advanced 

rapidly. Early programming languages such as FORTRAN and BASIC were used 

to write statistical routines, paving the way for specialised statistical software. 
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Timeline of computing tools in statistics from mechanical calculators to modern 

software 

Fill in the blank: Early programming languages such as __________ and BASIC 

were used to write statistical routines. 

 

1.1.2 Modern role of computers in statistical analysis 

The modern role of computers in statistics is characterised by their ability to 

process large volumes of data efficiently. Computers enable statisticians to perform 

complex analyses, run simulations, and generate graphical outputs. They also 

support interactive environments where users can manipulate data and instantly 

view results. Modern statistical packages such as SPSS, STATA, and MINITAB 

provide user-friendly interfaces that make statistical computing accessible to a 

wide range of users. 

 

Screenshot of a modern statistical package interface (e.g., SPSS)  
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Opens in a new window phantran.net 

 

Fill in the blank: Modern statistical packages such as __________, STATA, and 

MINITAB provide user-friendly interfaces for statistical computing. 

Pilot questions 1.1 

1. The introduction of computers into statistics primarily improved: A. Speed 

and accuracy of calculations B. Manual tabulation methods C. Use of 

logarithmic tables D. None of the above 

2. Early programming languages used for statistical routines included: A. 

Python and R B. FORTRAN and BASIC C. Java and C++ D. None of the 

above 

3. The modern role of computers in statistics is characterised by: A. Manual 

data entry B. Ability to process large datasets efficiently C. Reliance on 

mechanical calculators D. None of the above 

4. Which of the following is a modern statistical package? A. SPSS B. Excel 

95 C. FORTRAN D. None of the above 

5. Modern statistical packages provide: A. User-friendly interfaces for 

statistical computing B. Only manual calculation tools C. Limited graphical 

outputs D. None of the above 

1.2 Applications Of Computers In Statistical Methodology 

Computers are widely applied in statistical methodology, making tasks faster, more 

accurate, and more efficient. Their applications range from data entry and 

management to analysis, interpretation, and visualisation. In this Part, we shall 

explore how computers support these processes and why they are essential in 

modern statistics. 

1.2.1 Data entry and management 

https://phantran.net/spss-data-editor-window-quick-overview-of-user-interface/
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Data entry refers to the process of inputting raw data into a computer system, 

while data management involves organising, storing, and retrieving data 

effectively. Computers allow statisticians to use spreadsheets and databases to 

handle large datasets with minimal errors. This reduces the time spent on manual 

recording and ensures consistency. 

Illustration of data entry and management using spreadsheets and databases 

 

Fill in the blank: Computers reduce the time spent on manual recording and ensure 

__________ in data management. 

1.2.2 Data analysis and interpretation 

Data analysis is the process of applying statistical techniques to datasets, while 

interpretation involves making sense of the results. Computers enable the use of 

statistical packages to perform complex analyses such as regression, correlation, 

and hypothesis testing. They also allow simulations and modelling that would be 

impossible to perform manually. 

Fill in the blank: Computers enable statisticians to perform complex analyses such 

as __________, correlation, and hypothesis testing. 

1.2.3 Visualisation and reporting 

Visualisation refers to the graphical representation of data, while reporting 

involves presenting results in a clear and understandable format. Computers 

provide tools for generating charts, graphs, and dashboards that make statistical 
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findings easier to interpret. They also support automated reporting, allowing results 

to be shared quickly with stakeholders. 

 

Example of data visualisation using bar charts and pie charts 

Fill in the blank: Computers provide tools for generating __________, graphs, and 

dashboards that make statistical findings easier to interpret. 

Pilot questions 1.2 

1. Data entry and management using computers primarily improve: A. Manual 

recording B. Consistency and efficiency C. Use of logarithmic tables D. 

None of the above 

2. Which of the following is an example of data analysis performed using 

computers? A. Regression analysis B. Manual tabulation C. Hand-drawn 

charts D. None of the above 

3. Data interpretation refers to: A. Making sense of statistical results B. 

Inputting raw data into spreadsheets C. Drawing graphs manually D. None 

of the above 

4. Visualisation in statistics involves: A. Graphical representation of data B. 

Manual calculation of averages C. Recording data in notebooks D. None of 

the above 
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5. Automated reporting in statistical computing allows: A. Results to be shared 

quickly with stakeholders B. Manual preparation of reports C. Reliance on 

mechanical calculators D. None of the above 

 

1.3 Advantages And Limitations Of Computer Use In Statistics 

Computers have brought remarkable improvements to statistical practice, but they 

also present certain challenges. In this Part, we shall examine both the advantages 

and limitations of computer use in statistics, so that you can appreciate their 

strengths while remaining aware of potential drawbacks. 

1.3.1 Benefits of computer-assisted statistical computing 

The benefits of using computers in statistics include speed, accuracy, efficiency, 

and the ability to handle large datasets. Computers reduce human error by 

automating calculations and provide tools for advanced analyses such as 

regression, simulation, and modelling. They also support graphical outputs that 

make results easier to interpret. 

 

Diagram showing benefits of computer use in statistics (speed, accuracy, 

efficiency, large dataset handling)  

 

Fill in the blank: Computers reduce human __________ by automating 

calculations and providing tools for advanced analyses. 

1.3.2 Challenges and limitations 
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Despite their benefits, computers also have limitations. These include dependence 

on electricity and hardware, the need for specialised software, and the risk of data 

loss or corruption. Users must also possess adequate skills to operate statistical 

packages effectively. In some cases, over-reliance on computers may lead to 

misuse of statistical methods without proper understanding. 

Common limitations of computer use in statistics 

• Dependence on electricity and hardware 

• Requirement for specialised software 

• Risk of data loss or corruption 

• Need for adequate user skills 

• Potential misuse of statistical methods 

Fill in the blank: Over-reliance on computers may lead to misuse of __________ 

methods without proper understanding. 

Pilot questions 1.3 

1. Which of the following is a benefit of computer use in statistics? A. Speed 

and accuracy B. Dependence on electricity C. Risk of data loss D. None of 

the above 

2. Computers reduce human error by: A. Automating calculations B. Increasing 

manual tabulation C. Using logarithmic tables D. None of the above 

3. Which of the following is a limitation of computer use in statistics? A. 

Requirement for specialised software B. Ability to handle large datasets C. 

Provision of graphical outputs D. None of the above 

4. Over-reliance on computers in statistics may lead to: A. Misuse of statistical 

methods B. Faster and more accurate results C. Efficient data management 

D. None of the above 

5. The risk of data loss or corruption is an example of: A. A limitation of 

computer use in statistics B. A benefit of computer use in statistics C. A 

historical background of computing D. None of the above 

 

1.4 Future Trends In Statistical Computing 

Computers continue to evolve, and with them the practice of statistical computing 

is also changing. In this Part, we shall examine emerging technologies and 
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consider their implications for research and practice. This will help you anticipate 

how the field is likely to develop and prepare you to adapt to new tools and 

methods. 

1.4.1 Emerging technologies in statistical computing 

Emerging technologies are new innovations that are shaping the future of 

statistical computing. These include cloud computing, artificial intelligence, and 

machine learning. Cloud computing allows statisticians to store and analyse data 

remotely, providing scalability and collaboration opportunities. Artificial 

intelligence and machine learning enable predictive modelling and automated 

analysis, making statistical processes more powerful and efficient. 

 

Diagram showing emerging technologies in statistical computing (cloud 

computing, AI, machine learning)  

Fill in the blank: Cloud computing allows statisticians to store and analyse data 

__________, providing scalability and collaboration opportunities. 

 

1.4.2 Implications for research and practice 

The implications of these technologies are significant. Researchers can now 

handle larger and more complex datasets, conduct real-time analysis, and share 

results instantly across the globe. For practitioners, these tools improve decision-

making by providing faster and more accurate insights. However, they also require 

continuous learning, as statisticians must update their skills to keep pace with 

technological change. 
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Implications of emerging technologies in statistical computing 

• Ability to handle larger datasets 

• Real-time analysis and reporting 

• Improved decision-making 

• Need for continuous learning and skill development 

 

Fill in the blank: Researchers can now conduct __________ analysis and share 

results instantly across the globe. 

 

Pilot questions 1.4 

1. Which of the following is an emerging technology in statistical computing? 

A. Cloud computing B. Mechanical calculators C. Logarithmic tables D. 

None of the above 

2. Cloud computing allows statisticians to: A. Store and analyse data remotely 

B. Perform manual tabulation C. Use logarithmic tables D. None of the 

above 

3. Artificial intelligence and machine learning enable: A. Predictive modelling 

and automated analysis B. Manual calculation of averages C. Reliance on 

mechanical calculators D. None of the above 
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4. One implication of emerging technologies in statistical computing is: A. 

Real-time analysis and reporting B. Increased dependence on manual 

methods C. Reduced need for skill development D. None of the above 

5. Continuous learning is required in statistical computing because: A. 

Technologies evolve rapidly B. Mechanical calculators are unreliable C. 

Logarithmic tables are outdated D. None of the above 

 

Series Summary 

This Series has introduced you to the uses of computers in statistical computing, 

highlighting their importance in modern statistical practice. We began by exploring 

the evolution and role of computers in statistics, tracing the journey from manual 

calculations and mechanical tools to the adoption of electronic computers and 

specialised software. Then, we examined the applications of computers in 

statistical methodology, focusing on data entry, analysis, interpretation, and 

visualisation. Following that, we considered the advantages and limitations of 

computer use in statistics, weighing the benefits of speed, accuracy, and efficiency 

against challenges such as dependence on hardware and the risk of data misuse. 

Finally, we looked ahead to future trends in statistical computing, including cloud 

computing, artificial intelligence, and machine learning, and discussed their 

implications for research and practice. 

By completing this Series, you should now be able to define the historical 

background and explain the modern role of computers in statistical computing 

(SLO 1.1), demonstrate how computers are applied in statistical methodology 

(SLO 1.2), evaluate the advantages and limitations of computer use in statistics 

(SLO 1.3), and analyse future trends in statistical computing and their implications 

(SLO 1.4). 

Glossary of Terms 

• Artificial intelligence (AI): Computer systems designed to perform tasks 

that normally require human intelligence, such as learning and decision-

making. 

• Cloud computing: The use of remote servers hosted on the internet to store, 

manage, and process data, rather than relying on local machines. 

• Data analysis: The application of statistical techniques to datasets in order 

to identify patterns, relationships, or trends. 
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• Data entry: The process of inputting raw data into a computer system for 

storage and analysis. 

• Data management: The organisation, storage, and retrieval of data to 

ensure accuracy and consistency. 

• Historical background: The development and progression of computing 

tools and their adoption in statistical practice. 

• Interpretation: Making sense of statistical results and explaining their 

meaning in context. 

• Machine learning: A branch of artificial intelligence where computer 

systems improve performance by learning from data without explicit 

programming. 

• Statistical package: A software application designed to perform statistical 

analyses, such as SPSS, STATA, or MINITAB. 

• Visualisation: The graphical representation of data, often using charts or 

graphs, to make findings easier to understand. 

Concept Check Questions 1 

Objective Questions 

1. The introduction of computers into statistics primarily improved 

__________. (Linked to SLO 1.1) 

2. Which of the following is an example of data analysis performed using 

computers? A. Regression analysis B. Manual tabulation C. Hand-drawn 

charts D. None of the above (Linked to SLO 1.2) 

3. Over-reliance on computers may lead to misuse of __________ methods 

without proper understanding. (Linked to SLO 1.3) 

4. Cloud computing allows statisticians to store and analyse data __________. 

(Linked to SLO 1.4) 

Short-Answer Questions 

5. Define data management and explain its importance in statistical computing. 

(Linked to SLO 1.2) 

6. List two limitations of computer use in statistics. (Linked to SLO 1.3) 

7. What is meant by an interaction between artificial intelligence and statistical 

computing? (Linked to SLO 1.4) 
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Long-Answer Questions 

8. Discuss the historical background of computing in statistics, highlighting 

key milestones. (Linked to SLO 1.1) 

9. Analyse the applications of computers in statistical methodology, with 

examples of data entry, analysis, and visualisation. (Linked to SLO 1.2) 

10. Evaluate the advantages and limitations of computer use in statistics, 

providing examples of both. (Linked to SLO 1.3) 

11. Examine future trends in statistical computing, such as cloud computing and 

machine learning, and explain their implications for research and practice. (Linked 

to SLO 1.4) 

Answers to Concept Check Questions 1 

Objective Questions 

1. Speed and accuracy 

2. A. Regression analysis 

3. Statistical 

4. Remotely 

Short-Answer Questions 

5. Data management is the organisation, storage, and retrieval of data. It 

ensures accuracy and consistency in statistical computing. 

6. Dependence on electricity and risk of data loss. 

7. It refers to the use of AI techniques to enhance statistical computing, such as 

predictive modelling and automated analysis. 

Long-Answer Questions 

8. Basic response: Computing in statistics evolved from manual tools like 

mechanical calculators to electronic computers and programming languages such 

as FORTRAN. Value-added response: Outstanding learners may mention the 

transition to specialised software and the role of early statistical packages in 

shaping modern practice. 

9. Basic response: Computers are used for data entry, analysis, and 

visualisation. Value-added response: Learners may provide examples such as 
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regression analysis in SPSS, database management in Excel, and graphical outputs 

like bar charts. 

10. Basic response: Advantages include speed, accuracy, and efficiency. 

Limitations include dependence on hardware and risk of misuse. Value-added 

response: Learners may expand by discussing challenges such as data corruption 

and the need for continuous skill development. 

11. Basic response: Future trends include cloud computing, AI, and machine 

learning. Value-added response: Learners may elaborate on real-time analysis, 

global collaboration, and the need for statisticians to adapt to evolving 

technologies. 

Answers to Pilot Questions 1 

Part 1.1: 1-A, 2-B, 3-B, 4-A, 5-A Part 1.2: 1-B, 2-A, 3-A, 4-A, 5-A Part 1.3: 1-

A, 2-A, 3-A, 4-A, 5-A Part 1.4: 1-A, 2-A, 3-A, 4-A, 5-A 

References and Attributions 1 

• Suggested illustration prompts: 

• Figure 1.1: Timeline of computing tools in statistics (AI prompt: 

“Generate a timeline diagram showing evolution from mechanical 

calculators, early computers, programming languages, to modern 

statistical packages”). 

• Plate 1.1: Screenshot of a modern statistical package interface (AI 

prompt: “Screenshot of SPSS interface showing data view and 

variable view windows”). 

• Figure 1.2: Data entry and management diagram (AI prompt: 

“Generate a diagram showing data entry into spreadsheets and 

databases for statistical analysis”). 

• Plate 1.2: Regression analysis output (AI prompt: “Screenshot of 

regression analysis output in SPSS or STATA”). 

• Figure 1.3: Data visualisation example (AI prompt: “Generate a 

diagram showing bar charts and pie charts used in statistical 

reporting”). 

• Figure 1.4: Benefits of computer use in statistics (AI prompt: 

“Generate a diagram showing benefits of computer use in statistics: 

speed, accuracy, efficiency, large dataset handling”). 
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• Box 1.1: Limitations of computer use in statistics (AI prompt: “Create 

a summary box listing limitations of computer use in statistics”). 

• Figure 1.5: Emerging technologies diagram (AI prompt: “Generate a 

diagram showing cloud computing, AI, and machine learning as 

emerging technologies in statistical computing”). 

• Box 1.2: Implications of emerging technologies (AI prompt: “Create a 

summary box listing implications of emerging technologies in 

statistical computing”). 

• Open Educational Resources (OER) suggested search strings: 

• “history of computers in statistics timeline OER” 

• “SPSS interface screenshot OER” 

• “data entry and management in statistics OER diagram” 

• “SPSS regression analysis output OER screenshot” 

• “data visualisation bar chart pie chart statistics OER” 

• “advantages of computers in statistics diagram OER” 

• “limitations of computers in statistics OER” 

• “emerging technologies in statistical computing OER diagram” 

• “implications of emerging technologies in statistics OER” 
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Series 2: Introduction To Statistical Packages 

Series outline 

• Part 2.1: Overview of Statistical Packages 

• 2.1.1 Definition and purpose of statistical packages 

• 2.1.2 Common features of statistical packages 

• Part 2.2: Types of Statistical Packages 

• 2.2.1 General-purpose packages 

• 2.2.2 Specialised packages 

• Part 2.3: Criteria for Selecting Statistical Packages 

• 2.3.1 Usability and accessibility 

• 2.3.2 Functionality and scope 

• 2.3.3 Cost and support 

 

Introduction 

Statistical packages are essential tools that make statistical computing practical and 

accessible. In the past, statisticians relied on manual calculations or programming 

languages to perform analyses, which required considerable effort and technical 

skill. Today, statistical packages provide user-friendly interfaces and built-in 

functions that allow both beginners and experts to perform complex analyses 

quickly and accurately. 

The aim of this Series is to introduce you to statistical packages, explain their types 

and features, and guide you in selecting appropriate packages for different 

statistical tasks. 

We shall commence this Series by providing an overview of statistical packages, 

defining what they are and identifying their common features. Next, we will 

explore the different types of statistical packages, distinguishing between general-

purpose and specialised tools. Finally, we will consider the criteria for selecting 

statistical packages, focusing on usability, functionality, cost, and support. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 
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• SLO 2.1 define statistical packages and explain their purpose in statistical 

computing, 

• SLO 2.2 describe common features of statistical packages, 

• SLO 2.3 distinguish between general-purpose and specialised statistical 

packages, and 

• SLO 2.4 evaluate criteria for selecting statistical packages, including 

usability, functionality, cost, and support. 

 

2.1 Overview Of Statistical Packages 

Statistical packages are specialised software applications designed to perform 

statistical analyses efficiently. They provide built-in functions and user-friendly 

interfaces that allow both beginners and experts to carry out tasks such as data 

entry, analysis, and visualisation. In this Part, we shall define statistical packages, 

explain their purpose, and highlight their common features. 

2.1.1 Definition and purpose of statistical packages 

A statistical package is a computer program developed to facilitate statistical 

computing. Its purpose is to simplify the process of applying statistical methods by 

providing ready-made tools for calculations, tests, and graphical outputs. Instead of 

writing lengthy codes or performing manual calculations, users can select options 

from menus or enter commands to obtain results quickly. 

 

 

 

Illustration of a statistical package interface showing menus and data view  



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

 

Fill in the blank: A statistical package is a computer __________ developed to 

facilitate statistical computing. 

2.1.2 Common features of statistical packages 

Most statistical packages share certain features that make them useful for 

statistical computing. These include: 

• Data management tools: Options for entering, editing, and storing data. 

• Analytical functions: Built-in methods for descriptive statistics, hypothesis 

testing, regression, and more. 

• Graphical outputs: Charts, plots, and tables for visualising results. 

• User interface: Menus, dialogue boxes, or command lines that make 

interaction easier. 

• Documentation and help systems: Guides and tutorials to support users. 

 

Common features of statistical packages 

• Data management tools 

• Analytical functions 

• Graphical outputs 
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• User interface 

• Documentation and help systems 

 

Summary box listing common features of statistical packages 

 

 

Fill in the blank: Most statistical packages provide built-in __________ for 

descriptive statistics, hypothesis testing, and regression. 

Pilot questions 2.1 

1. A statistical package is primarily designed to: A. Facilitate statistical 

computing B. Replace mechanical calculators C. Perform manual tabulation 

D. None of the above 

2. Which of the following is a common feature of statistical packages? A. 

Graphical outputs B. Logarithmic tables C. Mechanical calculators D. None 

of the above 

3. The purpose of a statistical package is to: A. Simplify the application of 

statistical methods B. Increase manual recording C. Eliminate the need for 

data D. None of the above 

4. Analytical functions in statistical packages include: A. Descriptive statistics 

and regression B. Manual calculation of averages C. Use of abacus D. None 

of the above 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

5. Documentation and help systems in statistical packages are designed to: A. 

Support users with guides and tutorials B. Replace programming languages 

C. Perform manual calculations D. None of the above 

2.2 Types Of Statistical Packages 

Statistical packages are not all the same. They vary in scope, design, and purpose, 

depending on the needs of the user. In this Part, we shall distinguish between 

general-purpose packages and specialised packages, highlighting their unique 

characteristics and applications. 

2.2.1 General-purpose packages 

General-purpose packages are software tools designed to handle a wide range of 

statistical tasks. They include applications such as SPSS, STATA, and MINITAB, 

which provide functions for data management, descriptive statistics, hypothesis 

testing, regression, and graphical outputs. These packages are widely used in 

education, research, and professional practice because they combine versatility 

with user-friendly interfaces. 

 

 

 

 

Examples of general-purpose statistical packages (SPSS, STATA, MINITAB) 
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Fill in the blank: SPSS, STATA, and MINITAB are examples of __________ 

statistical packages. 

2.2.2 Specialised packages 

Specialised packages are designed for specific statistical tasks or fields. For 

example, Epi Info is tailored for epidemiological studies, while SAS is often used 

for advanced modelling in business and industry. These packages may not cover 

every statistical method but excel in their specialised areas. They are particularly 

useful when research requires highly specific tools that general-purpose packages 

cannot provide. 

Examples of specialised statistical packages 

• Epi Info: Epidemiology and public health research 

• SAS: Advanced modelling and business analytics 

• R: Programming-based statistical computing and research flexibility 

Summary box listing specialised statistical packages such as Epi Info, SAS, and R 

with their primary applications 

 

Fill in the blank: Epi Info is a specialised statistical package designed for 

__________ studies. 
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Pilot questions 2.2 

1. General-purpose statistical packages are designed to: A. Handle a wide 

range of statistical tasks B. Perform only epidemiological studies C. Replace 

mechanical calculators D. None of the above 

2. Which of the following is a general-purpose statistical package? A. SPSS B. 

Epi Info C. SAS D. None of the above 

3. Specialised statistical packages are most useful when: A. Research requires 

highly specific tools B. General-purpose packages are available C. Manual 

tabulation is needed D. None of the above 

4. Epi Info is primarily used in: A. Epidemiological and public health research 

B. Business analytics C. Mechanical calculations D. None of the above 

5. SAS is an example of a specialised package used for: A. Advanced 

modelling and business analytics B. Manual recording of data C. Basic 

descriptive statistics only D. None of the above 

 

2.3 Criteria For Selecting Statistical Packages 

Choosing the right statistical package is an important decision for both learners and 

professionals. Different packages offer varying levels of usability, functionality, 

cost, and support. In this Part, we shall examine the criteria that guide the selection 

of statistical packages, helping you to make informed choices for your statistical 

tasks. 

2.3.1 Usability and accessibility 

Usability refers to how easy a package is to use, while accessibility relates to how 

readily available it is to users. A package with a clear interface, simple commands, 

and good documentation is more user-friendly. Accessibility also depends on 

whether the package can run on common operating systems and whether it is  
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Diagram showing usability and accessibility factors in statistical packages 

 

Fill in the blank: A package with a clear interface, simple commands, and good 

__________ is considered user-friendly. 

2.3.2 Functionality and scope 

Functionality refers to the range of tasks a package can perform, while scope 

relates to the depth of its statistical methods. General-purpose packages often 

provide broad functionality, covering descriptive statistics, regression, and 

hypothesis testing. Specialised packages may have narrower scope but excel in 

specific areas such as epidemiology or advanced modelling. 

 Examples of functionality in statistical packages 

• Descriptive statistics 

• Hypothesis testing 

• Regression analysis 

• Simulation and modelling 
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Summary box listing examples of functionality in statistical packages. 

Fill in the blank: Specialised packages may have narrower scope but excel in 

specific __________ areas. 

2.3.3 Cost and support 

Cost refers to the price of acquiring and maintaining a statistical package, while 

support includes training, updates, and technical assistance. Some packages are 

free and open-source, such as R, while others require licences, such as SPSS or 

STATA. Support is crucial because it ensures that users can resolve problems and 

stay updated with new features. 
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Comparison of cost and support in statistical packages (free vs licensed) 

Fill in the blank: Some packages are free and open-source, such as __________, 

while others require licences. 

Pilot questions 2.3 

1. Usability in statistical packages refers to: A. How easy a package is to use B. 

The price of the package C. The scope of statistical methods D. None of the 

above 

2. Accessibility in statistical packages depends on: A. Operating system 

compatibility and availability B. Manual tabulation methods C. Use of 

logarithmic tables D. None of the above 

3. Functionality in statistical packages refers to: A. The range of tasks a 

package can perform B. The cost of acquiring the package C. The clarity of 

the interface D. None of the above 

4. Which of the following is a free and open-source statistical package? A. R 

B. SPSS C. STATA D. None of the above 

5. Support in statistical packages includes: A. Training, updates, and technical 

assistance B. Manual recording of data C. Reliance on mechanical 

calculators D. None of the above 
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Series Summary 

This Series has introduced you to statistical packages, which are essential tools for 

modern statistical computing. We began with an overview, defining statistical 

packages and explaining their purpose, while also identifying their common 

features such as data management tools, analytical functions, and graphical 

outputs. Then, we examined the types of statistical packages, distinguishing 

between general-purpose packages like SPSS, STATA, and MINITAB, and 

specialised packages such as Epi Info, SAS, and R. Finally, we considered the 

criteria for selecting statistical packages, focusing on usability, functionality, cost, 

and support, and how these factors influence the choice of package for different 

statistical tasks. 

By completing this Series, you should now be able to define statistical packages 

and explain their purpose (SLO 2.1), describe their common features (SLO 2.2), 

distinguish between general-purpose and specialised packages (SLO 2.3), and 

evaluate criteria for selecting packages, including usability, functionality, cost, and 

support (SLO 2.4). 

Glossary of Terms 

• Accessibility: The ease with which a statistical package can be obtained and 

used on common operating systems. 

• Analytical functions: Built-in methods in statistical packages for 

performing tasks such as descriptive statistics, regression, and hypothesis 

testing. 

• Cost: The price of acquiring and maintaining a statistical package, including 

licences or subscriptions. 

• Documentation: Guides and tutorials provided within a statistical package 

to assist users. 

• Functionality: The range of tasks a statistical package can perform. 

• General-purpose package: A statistical package designed to handle a wide 

variety of statistical tasks, such as SPSS, STATA, or MINITAB. 

• Specialised package: A statistical package designed for specific tasks or 

fields, such as Epi Info for epidemiology. 

• Statistical package: A computer program developed to facilitate statistical 

computing by providing tools for analysis, data management, and 

visualisation. 
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• Support: Training, updates, and technical assistance provided to users of a 

statistical package. 

• Usability: How easy a statistical package is to use, including clarity of 

interface and simplicity of commands. 

Concept Check Questions 2 

Objective Questions 

1. A statistical package is primarily designed to __________. (Linked to SLO 

2.1) 

2. Which of the following is a common feature of statistical packages? A. 

Graphical outputs B. Logarithmic tables C. Mechanical calculators D. None 

of the above (Linked to SLO 2.2) 

3. SPSS, STATA, and MINITAB are examples of __________ statistical 

packages. (Linked to SLO 2.3) 

4. Which of the following is a free and open-source statistical package? A. R 

B. SPSS C. STATA D. None of the above (Linked to SLO 2.4) 

Short-Answer Questions 

5. Define a statistical package and explain its purpose. (Linked to SLO 2.1) 

6. List three common features of statistical packages. (Linked to SLO 2.2) 

7. Distinguish between general-purpose and specialised statistical packages 

with examples. (Linked to SLO 2.3) 

8. Explain why support is an important criterion when selecting a statistical 

package. (Linked to SLO 2.4) 

Long-Answer Questions 

9. Discuss the common features of statistical packages and explain how they 

simplify statistical computing. (Linked to SLO 2.2) 

10. Compare general-purpose and specialised statistical packages, highlighting 

their strengths and limitations. (Linked to SLO 2.3) 

11. Evaluate the criteria for selecting statistical packages, focusing on usability, 

functionality, cost, and support. (Linked to SLO 2.4) 

Answers to Concept Check Questions 2 

Objective Questions 
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1. Facilitate statistical computing 

2. A. Graphical outputs 

3. General-purpose 

4. A. R 

Short-Answer Questions 

5. A statistical package is a computer program developed to facilitate statistical 

computing. Its purpose is to simplify the application of statistical methods. 

6. Data management tools, analytical functions, graphical outputs. 

7. General-purpose packages handle a wide range of tasks (e.g., SPSS, 

STATA, MINITAB), while specialised packages focus on specific areas (e.g., Epi 

Info for epidemiology). 

8. Support ensures users receive training, updates, and technical assistance, 

which helps them use the package effectively and stay current with new features. 

Long-Answer Questions 

9. Basic response: Common features include data management, analytical 

functions, graphical outputs, user interfaces, and documentation. These simplify 

statistical computing by reducing manual effort. Value-added response: Learners 

may expand by explaining how these features improve accuracy, efficiency, and 

accessibility for both beginners and experts. 

10. Basic response: General-purpose packages are versatile and widely used, 

while specialised packages excel in specific fields. Value-added response: 

Learners may provide examples of contexts where specialised packages 

outperform general-purpose ones, such as epidemiology or advanced modelling. 

11. Basic response: Criteria include usability, functionality, cost, and support. 

Value-added response: Learners may elaborate on how these criteria influence 

decision-making in different contexts, such as academic research versus industry 

applications. 

Answers to Pilot Questions 2 

Part 2.1: 1-A, 2-A, 3-A, 4-A, 5-A Part 2.2: 1-A, 2-A, 3-A, 4-A, 5-A Part 2.3: 1-

A, 2-A, 3-A, 4-A, 5-A 

References and Attributions 2 

• Suggested illustration prompts: 
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• Figure 2.1: Statistical package interface (AI prompt: “Generate a 

diagram showing a statistical package interface with menus for 

analysis and data view”). 

• Box 2.1: Common features of statistical packages (AI prompt: “Create 

a summary box listing common features of statistical packages”). 

• Figure 2.2: Examples of general-purpose packages (AI prompt: 

“Generate a diagram showing logos or interfaces of SPSS, STATA, 

and MINITAB”). 

• Box 2.2: Specialised packages (AI prompt: “Create a summary box 

listing specialised statistical packages such as Epi Info, SAS, and R”). 

• Figure 2.3: Usability and accessibility diagram (AI prompt: “Generate 

a diagram showing usability and accessibility factors such as interface 

clarity, documentation, and operating system compatibility”). 

• Box 2.3: Functionality examples (AI prompt: “Create a summary box 

listing examples of functionality in statistical packages”). 

• Figure 2.4: Cost and support comparison (AI prompt: “Generate a 

diagram comparing free open-source packages like R with licensed 

packages like SPSS and STATA”). 

• Open Educational Resources (OER) suggested search strings: 

• “statistical package interface OER diagram” 

• “features of statistical packages OER” 

• “general purpose statistical packages SPSS STATA MINITAB OER” 

• “specialised statistical packages examples OER” 

• “usability and accessibility of statistical packages OER diagram” 

• “functionality of statistical packages OER” 

• “cost and support of statistical packages OER diagram” 
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Series 3: Solving Statistical Problems With Packages 

Series outline 

• Part 3.1: Preparing Data For Analysis 

• 3.1.1 Data entry and cleaning 

• 3.1.2 Coding and labelling variables 

• Part 3.2: Performing Descriptive Statistics 

• 3.2.1 Measures of central tendency 

• 3.2.2 Measures of dispersion 

• 3.2.3 Graphical representation of data 

• Part 3.3: Conducting Inferential Statistics 

• 3.3.1 Hypothesis testing 

• 3.3.2 Correlation and regression analysis 

• Part 3.4: Interpreting And Reporting Results 

• 3.4.1 Understanding outputs from packages 

• 3.4.2 Preparing reports and presentations 

 

Introduction 

Statistical packages are not only tools for storing and managing data, they are also 

powerful instruments for solving real statistical problems. In practice, statisticians 

use these packages to prepare data, perform descriptive and inferential analyses, 

and present findings in clear and meaningful ways. This Series will guide you 

through the process of solving statistical problems using packages, ensuring that 

you can apply the knowledge gained in earlier Series to practical tasks. 

The aim of this Series is to demonstrate how statistical packages are used to solve 

statistical problems, from data preparation to analysis and reporting. 

We shall commence this Series by examining how to prepare data for analysis, 

including entry, cleaning, and coding. Next, we will explore descriptive statistics, 

focusing on measures of central tendency, dispersion, and graphical representation. 

Following that, we will move on to inferential statistics, covering hypothesis 
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testing, correlation, and regression. Finally, we will conclude by interpreting 

outputs from packages and preparing reports and presentations. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 3.1 demonstrate how to prepare data for analysis using statistical 

packages, 

• SLO 3.2 apply descriptive statistical methods with packages, including 

measures of central tendency, dispersion, and graphical representation, 

• SLO 3.3 conduct inferential statistical analyses such as hypothesis testing, 

correlation, and regression using packages, and 

• SLO 3.4 interpret outputs from statistical packages and prepare reports and 

presentations effectively. 

 

3.1 Preparing Data For Analysis 

Before statistical problems can be solved using packages, the data must be properly 

prepared. Data preparation ensures accuracy, consistency, and reliability of results. 

In this Part, we shall focus on data entry, cleaning, and the coding and labelling of 

variables. 

3.1.1 Data entry and cleaning 

Data entry is the process of inputting raw data into a statistical package. This may 

involve typing values directly into spreadsheets or importing datasets from external 

sources such as Excel or databases. Once data is entered, data cleaning is required 

to correct errors, remove duplicates, and handle missing values. Clean data is 

essential because errors in the dataset can lead to misleading results. 
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Illustration of data entry and cleaning process in a statistical package 

 

Fill in the blank: Errors in the dataset can lead to __________ results if not 

corrected during data cleaning. 

3.1.2 Coding and labelling variables 

Coding refers to assigning numerical or symbolic values to categories in the 

dataset, while labelling involves giving descriptive names to variables. For 

example, gender may be coded as 1 for male and 2 for female, while the variable 

itself is labelled “Gender”. Coding makes data easier to analyse, while labelling 

ensures clarity when interpreting outputs. 

Example of coding and labelling variables 

• Variable: Gender 

• Code: 1 = Male, 2 = Female 

• Label: Gender 
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Summary box showing an example of coding and labelling variables in a dataset. 

Fill in the blank: Coding assigns numerical values to categories, while __________ 

provides descriptive names to variables. 

Pilot questions 3.1 

1. Data entry in statistical packages involves: A. Inputting raw data into the 

system B. Performing manual tabulation C. Using mechanical calculators D. 

None of the above 

2. Data cleaning is important because: A. It corrects errors and removes 

duplicates B. It increases manual recording C. It eliminates the need for 

variables D. None of the above 

3. Coding in statistical packages refers to: A. Assigning numerical values to 

categories B. Writing programming languages C. Labelling variables 

descriptively D. None of the above 

4. Labelling variables ensures: A. Clarity when interpreting outputs B. Manual 

calculation of averages C. Use of logarithmic tables D. None of the above 

5. Which of the following is an example of coding? A. Assigning 1 = Male, 2 = 

Female B. Naming a variable “Gender” C. Removing duplicates from a 

dataset D. None of the above 

 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

3.2 Performing Descriptive Statistics 

Descriptive statistics are used to summarise and describe the main features of a 

dataset. They provide simple yet powerful insights into data before more complex 

analyses are performed. In this Part, we shall focus on measures of central 

tendency, measures of dispersion, and graphical representation of data, all of which 

can be performed easily using statistical packages. 

3.2.1 Measures of central tendency 

Measures of central tendency are statistical values that describe the centre of a 

dataset. The most common measures are the mean, median, and mode. Statistical 

packages allow you to compute these values quickly, providing a clear summary of 

the dataset. For example, the mean gives the average value, the median identifies 

the middle value, and the mode shows the most frequently occurring value. 

 

Illustration of mean, median, and mode in a dataset 

Fill in the blank: The __________ identifies the middle value in a dataset when 

values are arranged in order. 

3.2.2 Measures of dispersion 

Measures of dispersion describe how spread out the data is. Common measures 

include the range, variance, and standard deviation. Statistical packages can 

calculate these measures automatically, helping you understand whether data 

points are closely clustered or widely spread. For example, a small standard 
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deviation indicates that values are close to the mean, while a large standard 

deviation shows greater variability. 

Common measures of dispersion 

• Range: Difference between maximum and minimum values 

• Variance: Average squared deviation from the mean 

• Standard deviation: Square root of variance, showing spread of data 

 

 

Summary box listing range, variance, and standard deviation as measures of 

dispersion 

 

Fill in the blank: A small __________ deviation indicates that values are close to 

the mean. 

3.2.3 Graphical representation of data 

Graphical representation involves using charts and graphs to display data 

visually. Statistical packages provide tools for creating bar charts, histograms, pie 

charts, and scatter plots. These visualisations make it easier to identify patterns, 

trends, and anomalies in the dataset. For example, a histogram can show the 

distribution of values, while a scatter plot can reveal relationships between two 

variables. 
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 Examples of graphical representation (bar chart, histogram, scatter plot)  

Fill in the blank: A __________ plot can reveal relationships between two 

variables. 

Pilot questions 3.2 

1. Which of the following is a measure of central tendency? A. Mean B. 

Variance C. Standard deviation D. None of the above 

2. The median in a dataset refers to: A. The middle value when arranged in 

order B. The most frequently occurring value C. The average of all values D. 

None of the above 

3. Which of the following is a measure of dispersion? A. Mode B. Range C. 

Median D. None of the above 

4. A small standard deviation indicates: A. Values are close to the mean B. 

Values are widely spread C. The dataset has no variability D. None of the 

above 

5. Which graphical tool is best for showing the distribution of values? A. 

Histogram B. Scatter plot C. Pie chart D. None of the above 

 

3.3 Conducting Inferential Statistics 

Inferential statistics allow us to make conclusions about a population based on data 

collected from a sample. Unlike descriptive statistics, which summarise data, 
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inferential methods help us test hypotheses, identify relationships, and make 

predictions. In this Part, we shall focus on hypothesis testing, correlation, and 

regression analysis, all of which can be performed using statistical packages. 

3.3.1 Hypothesis testing 

Hypothesis testing is a statistical method used to determine whether there is 

enough evidence to support a claim about a population. Statistical packages 

provide tools for tests such as the t-test, chi-square test, and ANOVA. These tests 

compare sample data against expected values to decide whether to accept or reject 

a hypothesis. 

 

 

Illustration of hypothesis testing process (null hypothesis, alternative hypothesis, 

decision rule) 

Fill in the blank: A __________ test is commonly used to compare means between 

two groups. 

3.3.2 Correlation and regression analysis 

Correlation measures the strength and direction of the relationship between two 

variables, while regression analysis predicts the value of one variable based on 

another. Statistical packages can compute correlation coefficients (such as 

Pearson’s r) and generate regression models with outputs including coefficients, R-

squared values, and significance levels. These tools are widely used in research to 

identify patterns and make forecasts. 
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 Key outputs in regression analysis 

• Coefficients: Indicate the effect of independent variables 

• R-squared: Shows how well the model explains variation 

• Significance levels: Indicate whether results are statistically meaningful 

Fill in the blank: __________ measures the strength and direction of the 

relationship between two variables. 

Pilot questions 3.3 

1. Inferential statistics are used to: A. Make conclusions about a population 

based on a sample B. Summarise data only C. Perform manual tabulation D. 

None of the above 

2. Which of the following is a common hypothesis test? A. t-test B. Regression 

C. Scatter plot D. None of the above 

3. Correlation measures: A. The strength and direction of the relationship 

between two variables B. The average of all values C. The spread of data D. 

None of the above 

4. Regression analysis is used to: A. Predict the value of one variable based on 

another B. Summarise data graphically C. Calculate the median D. None of 

the above 

5. Which regression output shows how well the model explains variation? A. 

Coefficients B. R-squared C. Significance levels D. None of the above 

3.4 Interpreting And Reporting Results 

Once statistical analyses have been performed using packages, the next step is to 

interpret the outputs and communicate findings effectively. Interpretation ensures 

that results are understood correctly, while reporting allows them to be shared with 

others in a clear and professional manner. In this Part, we shall focus on 

understanding outputs from packages and preparing reports and presentations. 

3.4.1 Understanding outputs from packages 

Outputs from statistical packages include tables, charts, and statistical values such 

as p-values, coefficients, and confidence intervals. Interpreting these outputs 

requires knowing what each value represents. For example, a p-value indicates 

whether results are statistically significant, while coefficients in regression show 

the effect of independent variables. Statistical packages often provide detailed 

output windows, which must be carefully examined to avoid misinterpretation. 
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Example of statistical package output showing regression coefficients and p- 

 

Fill in the blank: A __________ value indicates whether results are statistically 

significant. 

3.4.2 Preparing reports and presentations 

Reporting involves summarising findings in written documents, while 

presentations use visual aids to communicate results to an audience. Statistical 

packages often include options to export tables and charts directly into word 

processors or presentation software. Effective reporting requires clarity, accuracy, 

and organisation, ensuring that results are easy to understand. Presentations should 

highlight key findings using graphs and concise explanations. 

 Tips for preparing reports and presentations 

• Use clear headings and subheadings 

• Include tables and charts for clarity 

• Summarise key findings concisely 

• Avoid technical jargon when addressing non-specialist audiences 

Fill in the blank: Effective reporting requires clarity, accuracy, and __________, 

ensuring that results are easy to understand. 

Pilot questions 3.4 
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1. Outputs from statistical packages often include: A. Tables, charts, and 

statistical values B. Mechanical calculators C. Logarithmic tables D. None 

of the above 

2. A p-value in statistical outputs indicates: A. Whether results are statistically 

significant B. The average of all values C. The spread of data D. None of the 

above 

3. Coefficients in regression analysis show: A. The effect of independent 

variables B. The middle value of a dataset C. The most frequent value D. 

None of the above 

4. Reporting in statistics involves: A. Summarising findings in written 

documents B. Manual calculation of averages C. Using mechanical tools D. 

None of the above 

5. Which of the following is a tip for preparing reports and presentations? A. 

Use clear headings and subheadings B. Avoid including tables and charts C. 

Use technical jargon for all audiences D. None of the above 

 

Series Summary 

This Series has demonstrated how statistical packages are applied to solve real 

statistical problems. We began by preparing data for analysis, focusing on entry, 

cleaning, and coding and labelling variables to ensure accuracy and clarity. We 

then explored descriptive statistics, including measures of central tendency, 

dispersion, and graphical representation, which provide essential summaries of 

data. Next, we examined inferential statistics, covering hypothesis testing, 

correlation, and regression analysis, which allow us to make conclusions about 

populations and predict relationships. Finally, we discussed interpreting outputs 

from packages and preparing reports and presentations, ensuring that findings are 

communicated clearly and effectively. 

By completing this Series, you should now be able to prepare data for analysis 

(SLO 3.1), apply descriptive statistical methods (SLO 3.2), conduct inferential 

analyses such as hypothesis testing and regression (SLO 3.3), and interpret outputs 

while preparing professional reports and presentations (SLO 3.4). 

Glossary of Terms 

• Coding: Assigning numerical or symbolic values to categories in a dataset. 

• Correlation: A measure of the strength and direction of the relationship 

between two variables. 
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• Data cleaning: The process of correcting errors, removing duplicates, and 

handling missing values in a dataset. 

• Data entry: Inputting raw data into a statistical package for analysis. 

• Dispersion: The spread of data values, measured by range, variance, or 

standard deviation. 

• Hypothesis testing: A statistical method used to determine whether there is 

enough evidence to support a claim about a population. 

• Labelling: Giving descriptive names to variables in a dataset. 

• Measures of central tendency: Statistical values (mean, median, mode) that 

describe the centre of a dataset. 

• Regression analysis: A statistical method used to predict the value of one 

variable based on another. 

• Visualisation: The graphical representation of data using charts and plots. 

Concept Check Questions 3 

Objective Questions 

1. Errors in a dataset can lead to __________ results if not corrected. (Linked 

to SLO 3.1) 

2. Which of the following is a measure of central tendency? A. Mean B. 

Variance C. Standard deviation D. None of the above (Linked to SLO 3.2) 

3. A __________ test is commonly used to compare means between two 

groups. (Linked to SLO 3.3) 

4. A __________ value indicates whether results are statistically significant. 

(Linked to SLO 3.4) 

Short-Answer Questions 

5. Define data cleaning and explain its importance. (Linked to SLO 3.1) 

6. List two measures of dispersion and explain their meaning. (Linked to SLO 

3.2) 

7. Distinguish between correlation and regression analysis. (Linked to SLO 

3.3) 

8. Why is clarity important when preparing reports and presentations? (Linked 

to SLO 3.4) 
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Long-Answer Questions 

9. Discuss the process of preparing data for analysis, including entry, cleaning, 

and coding. (Linked to SLO 3.1) 

10. Analyse descriptive statistics, explaining how measures of central tendency 

and dispersion summarise data. (Linked to SLO 3.2) 

11. Evaluate inferential statistics, focusing on hypothesis testing, correlation, 

and regression analysis. (Linked to SLO 3.3) 

12. Examine how outputs from statistical packages are interpreted and reported, 

with examples of effective reporting practices. (Linked to SLO 3.4) 

Answers to Concept Check Questions 3 

Objective Questions 

1. Misleading 

2. A. Mean 

3. t-test 

4. p-value 

Short-Answer Questions 

5. Data cleaning corrects errors, removes duplicates, and handles missing 

values. It ensures accuracy and reliability of results. 

6. Range shows the difference between maximum and minimum values; 

standard deviation shows how spread out data is around the mean. 

7. Correlation measures the strength and direction of a relationship, while 

regression predicts one variable based on another. 

8. Clarity ensures that findings are easy to understand, especially for non-

specialist audiences. 

Long-Answer Questions 

9. Basic response: Data preparation involves entering raw data, cleaning errors, 

and coding variables. Value-added response: Learners may expand by explaining 

how labelling improves interpretation and how packages automate cleaning 

processes. 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

10. Basic response: Central tendency summarises the centre of data, while 

dispersion shows variability. Value-added response: Learners may provide 

examples using package outputs, such as mean and standard deviation tables. 

11. Basic response: Inferential statistics include hypothesis testing, correlation, 

and regression. Value-added response: Learners may elaborate on how these 

methods allow predictions and generalisations about populations. 

12. Basic response: Outputs include tables, charts, and statistical values, which 

must be interpreted carefully. Value-added response: Learners may expand by 

discussing how reports and presentations use graphs and summaries to 

communicate findings effectively. 

Answers to Pilot Questions 3 

Part 3.1: 1-A, 2-A, 3-A, 4-A, 5-A Part 3.2: 1-A, 2-A, 3-B, 4-A, 5-A Part 3.3: 1-

A, 2-A, 3-A, 4-A, 5-B Part 3.4: 1-A, 2-A, 3-A, 4-A, 5-A 

References and Attributions 3 

• Suggested illustration prompts: 

• Figure 3.1: Data entry and cleaning (AI prompt: “Generate a diagram 

showing data entry into a statistical package, followed by cleaning 

steps such as removing duplicates and handling missing values”). 

• Box 3.1: Coding and labelling variables (AI prompt: “Create a 

summary box showing an example of coding and labelling variables 

in a dataset”). 

• Figure 3.2: Mean, median, and mode (AI prompt: “Generate a 

diagram showing mean, median, and mode on a number line with a 

dataset distribution”). 

• Box 3.2: Measures of dispersion (AI prompt: “Create a summary box 

listing range, variance, and standard deviation as measures of 

dispersion”). 

• Figure 3.3: Graphical representation (AI prompt: “Generate a diagram 

showing bar chart, histogram, and scatter plot as examples of 

graphical representation of data”). 

• Figure 3.4: Hypothesis testing process (AI prompt: “Generate a 

diagram showing hypothesis testing steps: null hypothesis, alternative 

hypothesis, test statistic, decision rule”). 
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• Box 3.3: Regression outputs (AI prompt: “Create a summary box 

listing key outputs in regression analysis: coefficients, R-squared, 

significance levels”). 

• Figure 3.5: Regression output example (AI prompt: “Generate a 

diagram showing regression output with coefficients, p-values, and 

confidence intervals from a statistical package”). 

• Box 3.4: Reporting tips (AI prompt: “Create a summary box listing 

tips for preparing reports and presentations in statistics”). 

• Open Educational Resources (OER) suggested search strings: 

• “data entry and cleaning in statistics OER diagram” 

• “coding and labelling variables statistics OER example” 

• “mean median mode statistics OER diagram” 

• “measures of dispersion statistics OER” 

• “graphical representation of data statistics OER” 

• “hypothesis testing process statistics OER diagram” 

• “regression analysis outputs statistics OER” 

• “statistical package regression output OER diagram” 

• “reporting and presentation of statistical results OER” 
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Series 4: Spreadsheet Applications In Statistical Computing 

Series outline 

• Part 4.1: Introduction to Spreadsheets in Statistics 

• 4.1.1 Definition and role of spreadsheets 

• 4.1.2 Advantages of using spreadsheets in statistical computing 

• Part 4.2: Data Management with Spreadsheets 

• 4.2.1 Data entry and organisation 

• 4.2.2 Sorting, filtering, and validation 

• Part 4.3: Statistical Analysis Using Spreadsheets 

• 4.3.1 Descriptive statistics functions 

• 4.3.2 Inferential statistics functions 

• Part 4.4: Visualisation and Reporting with Spreadsheets 

• 4.4.1 Charts and graphs 

• 4.4.2 Exporting and presenting results 

 

 

 

 

 

 

 

 

 

Introduction 

Spreadsheets are among the most widely used tools in statistical computing. They 

provide a flexible environment for data entry, organisation, analysis, and 

visualisation. Applications such as Microsoft Excel, Google Sheets, and 

LibreOffice Calc are commonly used by students, researchers, and professionals 

because they combine simplicity with powerful statistical functions. 

The aim of this Series is to introduce you to spreadsheet applications in statistical 

computing, showing how they can be used to manage data, perform analyses, and 

present results effectively. 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

We shall begin with an introduction to spreadsheets, defining their role and 

advantages in statistics. Next, we will explore data management tasks such as 

entry, organisation, sorting, and validation. Following that, we will examine 

statistical analysis functions available in spreadsheets, including descriptive and 

inferential methods. Finally, we will consider how spreadsheets support 

visualisation and reporting through charts, graphs, and exporting options. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 4.1 define spreadsheets and explain their role in statistical computing, 

• SLO 4.2 demonstrate how spreadsheets are used for data management, 

including entry, organisation, sorting, and validation, 

• SLO 4.3 apply spreadsheet functions to perform descriptive and inferential 

statistical analyses, and 

• SLO 4.4 use spreadsheets for visualisation and reporting, including 

charts, graphs, and exporting results. 

4.1 Introduction To Spreadsheets In Statistics 

Spreadsheets are versatile tools that play a significant role in statistical computing. 

They provide a structured environment where data can be entered, organised, 

analysed, and visualised. Applications such as Microsoft Excel, Google Sheets, 

and LibreOffice Calc are widely used because they combine simplicity with 

powerful statistical functions. 

4.1.1 Definition and role of spreadsheets 

A spreadsheet is a computer application that arranges data in rows and columns, 

allowing users to perform calculations, analyses, and visualisations. In statistical 

computing, spreadsheets serve as platforms for managing datasets, applying 

statistical formulas, and generating charts. They are particularly useful for 

introductory statistical tasks and for users who may not have access to specialised 

statistical packages. 
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Spreadsheet interface showing rows, columns, and formula bar 

Fill in the blank: A spreadsheet arranges data in __________ and columns, 

allowing calculations and analyses. 

4.1.2 Advantages of using spreadsheets in statistical computing 

Spreadsheets offer several advantages in statistical computing: 

• Accessibility: They are widely available and easy to use. 

• Flexibility: Suitable for both small and moderately large datasets. 

• Built-in functions: Provide ready-made formulas for descriptive and 

inferential statistics. 

• Visualisation tools: Allow creation of charts and graphs for data 

presentation. 

• Integration: Can import and export data from other applications. 

Advantages of spreadsheets in statistical computing 

• Accessibility 

• Flexibility 

• Built-in functions 
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• Visualisation tools 

• Integration with other applications 

Advantage Description Statistical Impact 

Visual 

Interaction 

Data is presented in a clear 

grid format (Rows and 

Columns). 

Easier to spot outliers, missing 

values, and data entry errors. 

Formula 

Automation 

Built-in functions for means, 

standard deviation, and CIs. 

Reduces manual calculation errors 

and updates results instantly if 

data changes. 

Dynamic 

Modeling 

"What-if" analysis allows 

users to change variables. 

Users can see how changing a 

sample size ($n$) immediately 

impacts the Margin of Error. 

Low Learning 

Curve 

Most users are already 

familiar with basic 

spreadsheet logic. 

Democratizes data analysis; non-

specialists can perform basic 

inference. 

Integrated 

Graphing 

Direct link between data 

tables and charts/histograms. 

Simplifies the creation of 

sampling distribution 

visualizations and trend lines. 

 

Fill in the blank: Spreadsheets provide ready-made __________ for descriptive and 

inferential statistics. 

Pilot questions 4.1 

1. A spreadsheet is primarily used to: A. Arrange data in rows and columns B. 

Perform manual tabulation C. Replace mechanical calculators D. None of 

the above 
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2. Which of the following is an advantage of spreadsheets in statistical 

computing? A. Accessibility and flexibility B. Dependence on logarithmic 

tables C. Limited visualisation tools D. None of the above 

3. The formula bar in a spreadsheet is used to: A. Enter and edit formulas B. 

Perform manual calculations C. Record data on paper D. None of the above 

4. Spreadsheets are particularly useful for: A. Introductory statistical tasks B. 

Mechanical computation C. Eliminating the need for datasets D. None of the 

above 

5. Integration in spreadsheets allows: A. Importing and exporting data from 

other applications B. Manual recording of values C. Use of abacus for 

calculations D. None of the above 

 

4.2 Data Management With Spreadsheets 

Spreadsheets are powerful tools for managing data before statistical analysis. They 

allow users to enter, organise, and validate datasets efficiently, ensuring that the 

information is accurate and ready for computation. In this Part, we shall focus on 

data entry and organisation, as well as sorting, filtering, and validation. 

4.2.1 Data entry and organisation 

Data entry in spreadsheets involves typing values directly into cells or importing 

datasets from external sources such as databases or CSV files. Once entered, data 

can be organised into rows and columns, with each column representing a variable 

and each row representing an observation. Proper organisation ensures that 

statistical functions can be applied correctly. 
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Example of data entry and organisation in a spreadsheet (rows as observations, 

columns as variables)  

Fill in the blank: In spreadsheets, each __________ represents a variable, while 

each row represents an observation. 

 

4.2.2 Sorting, filtering, and validation 

Spreadsheets provide tools for sorting, filtering, and validation. Sorting arranges 

data in ascending or descending order, making patterns easier to identify. Filtering 

allows users to display only specific subsets of data, such as values above a 

threshold. Validation ensures that data entered into cells meets certain criteria, such 

as restricting entries to numbers or dates. These features help maintain data quality 

and improve analysis accuracy. 

Data management tools in spreadsheets 

• Sorting: Arranging data in order 

• Filtering: Displaying subsets of data 

• Validation: Ensuring data meets criteria 
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Tool Statistical Purpose Practical Application 

Sorting 

Organizes data in 

ascending or descending 

order based on a specific 

variable. 

Used to quickly identify the range 

(min/max), locate the median, or find 

outliers in a dataset. 

Filtering 

Temporarily hides data that 

does not meet specific 

criteria without deleting it. 

Allows researchers to focus on a sub-

sample (e.g., analyzing literacy rates 

only for a specific age group). 

Data 

Validation 

Restricts the type of data or 

the values that users can 

enter into a cell. 

Prevents "garbage in, garbage out" by 

ensuring entries are within a logical 

range (e.g., a percentage must be 

between 0 and 100). 

Fill in the blank: Validation ensures that data entered into cells meets certain 

__________, such as restricting entries to numbers or dates. 

 

Pilot questions 4.2 

1. Data entry in spreadsheets involves: A. Typing values into cells or importing 

datasets B. Performing manual tabulation C. Using mechanical calculators 

D. None of the above 

2. In spreadsheets, each column represents: A. A variable B. An observation C. 

A formula bar D. None of the above 

3. Sorting in spreadsheets is used to: A. Arrange data in ascending or 

descending order B. Correct errors in datasets C. Label variables 

descriptively D. None of the above 

4. Filtering in spreadsheets allows: A. Displaying only specific subsets of data 

B. Performing manual calculations C. Eliminating the need for datasets D. 

None of the above 
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5. Validation in spreadsheets ensures: A. Data entered meets specific criteria B. 

Manual recording of values C. Use of logarithmic tables D. None of the 

above 

 

 

4.3 Statistical Analysis Using Spreadsheets 

Spreadsheets are not only useful for data management but also provide built-in 

functions that support statistical analysis. These functions allow users to perform 

both descriptive and inferential statistics without needing specialised software. In 

this Part, we shall focus on descriptive statistics functions and inferential statistics 

functions available in spreadsheet applications. 

4.3.1 Descriptive statistics functions 

Spreadsheets include functions for calculating measures of central tendency and 

dispersion. For example, Excel provides AVERAGE for mean, MEDIAN for 

median, and MODE for mode. Measures of dispersion can be calculated using 

functions such as VAR or VAR.S for variance and STDEV or STDEV.S for 

standard deviation. These functions make it easy to summarise datasets quickly 

and accurately. 
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Spreadsheet formulas for descriptive statistics (AVERAGE, MEDIAN, MODE, 

STDEV) 

Fill in the blank: The __________ function in spreadsheets is used to calculate the 

mean of a dataset. 

4.3.2 Inferential statistics functions 

Spreadsheets also provide tools for inferential statistics, enabling users to test 

hypotheses and analyse relationships. Functions such as T.TEST allow comparison 

of means between two groups, while CORREL calculates correlation coefficients. 

Regression analysis can be performed using the LINEST function or through built-

in data analysis add-ins. These tools extend the capabilities of spreadsheets beyond 

simple summaries, allowing users to draw conclusions about populations and 

relationships. 

Examples of inferential statistics functions in spreadsheets 

• T.TEST: Hypothesis testing for means 

• CORREL: Correlation coefficient 

• LINEST: Regression analysis 

• Data Analysis ToolPak: Advanced inferential methods 

Fill in the blank: The __________ function in spreadsheets is used to calculate 

correlation coefficients. 

Pilot questions 4.3 

1. Which spreadsheet function is used to calculate the mean? A. AVERAGE B. 

MEDIAN C. MODE D. None of the above 

2. The STDEV function in spreadsheets calculates: A. Standard deviation B. 

Median C. Mode D. None of the above 

3. Which of the following is an inferential statistics function in spreadsheets? 

A. T.TEST B. AVERAGE C. MODE D. None of the above 

4. The CORREL function is used to: A. Calculate correlation coefficients B. 

Summarise data graphically C. Perform manual tabulation D. None of the 

above 

5. Regression analysis in spreadsheets can be performed using: A. LINEST 

function or Data Analysis ToolPak B. AVERAGE function C. MEDIAN 

function D. None of the above 
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4.4 Visualisation And Reporting With Spreadsheets 

Spreadsheets are not only useful for managing and analysing data, they also 

provide powerful tools for visualisation and reporting. These features make it 

easier to communicate statistical findings clearly and effectively. 

4.4.1 Charts and graphs 

Spreadsheets include built-in tools for creating charts and graphs such as bar 

charts, line graphs, pie charts, and scatter plots. These visualisations help to 

highlight trends, patterns, and relationships in data. For example, a bar chart can 

compare categories, while a scatter plot can show correlations between two 

variables. 

 

 

Examples of spreadsheet charts (bar chart, line graph, pie chart, scatter plot) 

Fill in the blank: A __________ chart is useful for comparing categories of data. 

4.4.2 Exporting and presenting results 

Spreadsheets allow users to export results into other applications such as word 

processors or presentation software. Tables and charts can be copied directly or 

saved in formats like PDF or CSV. This makes it easy to prepare reports and 

presentations. Effective reporting requires clear organisation, concise summaries, 

and appropriate use of visuals to support findings. 
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[Insert Box here] Caption: Box 4.4: Steps for exporting and presenting results 

• Copy tables and charts into reports 

• Save files in formats such as PDF or CSV 

• Use visuals to highlight key findings 

• Organise content clearly for the audience 

 

Fill in the blank: Spreadsheets allow users to export results into formats such as 

__________ or CSV. 

Pilot questions 4.4 

1. Which of the following is a common chart type in spreadsheets? A. Bar 

chart B. Logarithmic table C. Mechanical calculator D. None of the above 

2. A scatter plot in spreadsheets is used to: A. Show correlations between two 

variables B. Compare categories of data C. Display averages only D. None 

of the above 

3. Exporting results from spreadsheets allows: A. Copying tables and charts 

into reports B. Manual recording of values C. Eliminating datasets D. None 

of the above 

4. Which file format can spreadsheets export results into? A. PDF B. CSV C. 

Both A and B D. None of the above 

5. Effective reporting with spreadsheets requires: A. Clear organisation and 

concise summaries B. Use of mechanical tools C. Avoiding visuals D. None 

of the above 

 

Series Summary 

This Series has shown how spreadsheets serve as practical tools for statistical 

computing. We began by introducing spreadsheets, defining their role and 

highlighting their advantages such as accessibility, flexibility, built-in functions, 

and integration. Next, we explored data management tasks, including entry, 

organisation, sorting, filtering, and validation. We then examined statistical 

analysis functions, covering descriptive statistics (mean, median, mode, variance, 

standard deviation) and inferential statistics (t-tests, correlation, regression). 

Finally, we discussed visualisation and reporting, focusing on charts, graphs, and 

exporting results for clear communication. 
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By completing this Series, you should now be able to define spreadsheets and 

explain their role (SLO 4.1), demonstrate data management techniques (SLO 4.2), 

apply spreadsheet functions for descriptive and inferential statistics (SLO 4.3), and 

use spreadsheets for visualisation and reporting (SLO 4.4). 

Glossary of Terms 

• AVERAGE: Spreadsheet function used to calculate the mean. 

• CSV: File format for storing tabular data, often used for exporting results. 

• Correlation (CORREL): Spreadsheet function that measures the strength 

and direction of a relationship between two variables. 

• Data validation: Restricting entries in cells to meet specific criteria (e.g., 

numbers, dates). 

• LINEST: Spreadsheet function used for regression analysis. 

• Median: The middle value in a dataset when arranged in order. 

• Mode: The most frequently occurring value in a dataset. 

• Sorting: Arranging data in ascending or descending order. 

• Spreadsheet: Application that arranges data in rows and columns for 

analysis and visualisation. 

• T.TEST: Spreadsheet function used for hypothesis testing between two 

groups. 

Concept Check Questions 4 

Objective Questions 

1. A spreadsheet arranges data in __________ and columns. (SLO 4.1) 

2. Which of the following is an advantage of spreadsheets? A. Accessibility B. 

Flexibility C. Built-in functions D. All of the above (SLO 4.1) 

3. In spreadsheets, each column represents a __________. (SLO 4.2) 

4. The __________ function is used to calculate the mean. (SLO 4.3) 

5. Spreadsheets allow exporting results into formats such as __________ or 

CSV. (SLO 4.4) 

Short-Answer Questions 

6. Define a spreadsheet and explain its role in statistical computing. (SLO 4.1) 
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7. List three data management tools available in spreadsheets. (SLO 4.2) 

8. Give two examples of descriptive statistics functions in spreadsheets. (SLO 

4.3) 

9. Explain why exporting results is important in reporting. (SLO 4.4) 

Long-Answer Questions 

10. Discuss the advantages of spreadsheets in statistical computing. (SLO 4.1) 

11. Explain how sorting, filtering, and validation improve data management in 

spreadsheets. (SLO 4.2) 

12. Analyse how spreadsheets perform descriptive and inferential statistics, with 

examples of functions. (SLO 4.3) 

13. Evaluate the role of spreadsheets in visualisation and reporting, highlighting 

charts and exporting options. (SLO 4.4) 

Answers to Concept Check Questions 4 

Objective Questions 

1. Rows 

2. D. All of the above 

3. Variable 

4. AVERAGE 

5. PDF 

Short-Answer Questions 

6. A spreadsheet is a computer application that arranges data in rows and 

columns, used for calculations, analysis, and visualisation. 

7. Sorting, filtering, validation. 

8. AVERAGE (mean), STDEV (standard deviation). 

9. Exporting results allows integration with reports and presentations, ensuring 

findings are communicated clearly. 

Long-Answer Questions 

10. Basic response: Advantages include accessibility, flexibility, built-in 

functions, visualisation tools, and integration. Value-added response: Learners may 
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expand by explaining how these advantages make spreadsheets suitable for both 

beginners and professionals. 

11. Basic response: Sorting arranges data, filtering displays subsets, and 

validation ensures accuracy. Value-added response: Learners may elaborate on 

how these tools prevent errors and improve analysis quality. 

12. Basic response: Descriptive functions include AVERAGE, MEDIAN, 

MODE, STDEV; inferential functions include T.TEST, CORREL, LINEST. 

Value-added response: Learners may provide examples of applying these functions 

to real datasets. 

13. Basic response: Spreadsheets provide charts and exporting options for 

reporting. Value-added response: Learners may expand by discussing how visuals 

enhance presentations and how exporting supports collaboration. 

Answers to Pilot Questions 4 

Part 4.1: 1-A, 2-A, 3-A, 4-A, 5-A Part 4.2: 1-A, 2-A, 3-A, 4-A, 5-A Part 4.3: 1-

A, 2-A, 3-A, 4-A, 5-A Part 4.4: 1-A, 2-A, 3-A, 4-C, 5-A 

References and Attributions 4 

• Suggested illustration prompts: 

• Figure 4.1: Spreadsheet interface (AI prompt: “Generate a diagram 

showing a spreadsheet interface with rows, columns, and formula 

bar”). 

• Box 4.1: Advantages of spreadsheets (AI prompt: “Create a summary 

box listing advantages of spreadsheets in statistical computing”). 

• Figure 4.2: Data entry and organisation (AI prompt: “Generate a 

diagram showing spreadsheet data entry with rows as observations 

and columns as variables”). 

• Box 4.2: Data management tools (AI prompt: “Create a summary box 

listing sorting, filtering, and validation as data management tools in 

spreadsheets”). 

• Figure 4.3: Descriptive statistics formulas (AI prompt: “Generate a 

diagram showing spreadsheet formulas for mean, median, mode, and 

standard deviation”). 
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• Box 4.3: Inferential statistics functions (AI prompt: “Create a 

summary box listing inferential statistics functions in spreadsheets 

such as T.TEST, CORREL, and LINEST”). 

• Figure 4.4: Spreadsheet charts (AI prompt: “Generate a diagram 

showing spreadsheet charts including bar chart, line graph, pie chart, 

and scatter plot”). 

• Box 4.4: Exporting steps (AI prompt: “Create a summary box listing 

steps for exporting and presenting results from spreadsheets”). 

• Suggested OER search strings: 

• “spreadsheet interface statistics OER diagram” 

• “advantages of spreadsheets in statistics OER” 

• “data entry and organisation in spreadsheets statistics OER diagram” 

• “sorting filtering validation spreadsheets statistics OER” 

• “spreadsheet descriptive statistics functions Excel OER” 

• “spreadsheet inferential statistics functions Excel OER” 

• “spreadsheet charts graphs statistics OER diagram” 
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Series 5: Practical Demonstrations with SPSS, STATA, and MINITAB 

Series outline 

• Part 5.1: Introduction to Demonstrations 

• 5.1.1 Purpose of practical demonstrations 

• 5.1.2 Overview of SPSS, STATA, and MINITAB 

• Part 5.2: Data Preparation in Packages 

• 5.2.1 Importing and cleaning data in SPSS 

• 5.2.2 Data management in STATA 

• 5.2.3 Variable coding in MINITAB 

• Part 5.3: Performing Descriptive Statistics 

• 5.3.1 Central tendency and dispersion in SPSS 

• 5.3.2 Descriptive summaries in STATA 

• 5.3.3 Graphical outputs in MINITAB 

• Part 5.4: Conducting Inferential Statistics 

• 5.4.1 Hypothesis testing in SPSS 

• 5.4.2 Regression analysis in STATA 

• 5.4.3 ANOVA in MINITAB 

• Part 5.5: Interpreting and Reporting Results 

• 5.5.1 Understanding outputs in SPSS 

• 5.5.2 Exporting results from STATA 

• 5.5.3 Presenting findings with MINITAB 

 

Introduction 

This Series provides hands-on demonstrations of how statistical packages—

SPSS, STATA, and MINITAB—are used in practice. While earlier Series 

introduced concepts and theory, here we focus on applying those concepts within 

actual software environments. 
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The aim of this Series is to show step-by-step how data is prepared, analysed, and 

reported using these packages. Each Part highlights specific tasks such as 

importing data, performing descriptive and inferential statistics, and interpreting 

outputs. 

We shall begin with an introduction to the purpose of demonstrations and an 

overview of the three packages. Next, we will explore data preparation tasks in 

each package. Following that, we will perform descriptive and inferential statistics, 

showing how each package handles these analyses. Finally, we will interpret 

outputs and demonstrate how results can be reported effectively. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 5.1 explain the purpose of practical demonstrations and describe the 

role of SPSS, STATA, and MINITAB, 

• SLO 5.2 demonstrate how to prepare data in each package, including 

importing, cleaning, and coding, 

• SLO 5.3 apply descriptive statistical methods in SPSS, STATA, and 

MINITAB, 

• SLO 5.4 conduct inferential statistical analyses such as hypothesis testing, 

regression, and ANOVA using the packages, and 

• SLO 5.5 interpret outputs and prepare reports using SPSS, STATA, and 

MINITAB. 

 

5.1 Introduction To Demonstrations 

Practical demonstrations are essential for bridging the gap between theory and 

application. While earlier Series explained concepts of statistical packages, this 

Series shows how they are used in practice with SPSS, STATA, and MINITAB. 

5.1.1 Purpose of practical demonstrations 

The purpose of demonstrations is to: 

• Show step-by-step how statistical tasks are performed in real software. 

• Help learners connect theoretical knowledge with practical application. 

• Build confidence in using packages for data preparation, analysis, and 

reporting. 
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• Provide visual and hands-on examples that reinforce learning outcomes. 

 

 

Flowchart showing the purpose of practical demonstrations (theory → practice → 

confidence → reporting) 

Fill in the blank: Practical demonstrations help learners connect __________ 

knowledge with practical application. 

5.1.2 Overview of SPSS, STATA, and MINITAB 

• SPSS (Statistical Package for the Social Sciences): Widely used in social 

sciences, business, and health research. Known for its user-friendly interface 

and strong data management capabilities. 

• STATA: Popular in economics, epidemiology, and political science. Offers 

powerful command-based operations and advanced statistical modelling. 

• MINITAB: Commonly used in quality control and industrial statistics. 

Provides simple menus and strong support for ANOVA, regression, and 

process improvement tools. 

Overview of SPSS, STATA, and MINITAB 

• SPSS: Social sciences, health, business 

• STATA: Economics, epidemiology, political science 
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• MINITAB: Quality control, industrial statistics 

Fill in the blank: __________ is widely used in quality control and industrial 

statistics. 

Pilot questions 5.1 

1. The purpose of practical demonstrations is to: A. Connect theory with 

practice B. Replace manual tabulation C. Eliminate datasets D. None of the 

above 

2. Which package is widely used in social sciences and health research? A. 

SPSS B. STATA C. MINITAB D. None of the above 

3. STATA is popular in: A. Economics and epidemiology B. Mechanical 

engineering C. Astronomy D. None of the above 

4. MINITAB is commonly used in: A. Quality control and industrial statistics 

B. Political science C. Social sciences D. None of the above 

5. Practical demonstrations build learner __________ in using statistical 

packages. 

 

5.2 Data Preparation in Packages 

Data preparation is the foundation of any statistical analysis. In this Part, we will 

demonstrate how SPSS, STATA, and MINITAB handle essential tasks such as 

importing, cleaning, and coding data. 

5.2.1 Importing and cleaning data in SPSS 

• Importing: SPSS allows users to import datasets from Excel, CSV, and 

databases. The “File → Open → Data” menu provides options to select and 

load files. 

• Cleaning: SPSS offers tools to detect missing values, identify duplicates, 

and recode invalid entries. The “Data → Identify Duplicate Cases” and 

“Transform → Replace Missing Values” functions are commonly used. 
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SPSS interface showing data import and cleaning options 

Fill in the blank: In SPSS, the __________ menu is used to import datasets from 

external sources. 

5.2.2 Data management in STATA 

• Importing: STATA uses commands such as import excel or use 

filename.dta to load datasets. 

• Cleaning: STATA provides commands like drop (to remove variables or 

observations), replace (to correct values), and misstable summarize (to check 

missing data). 

• Organisation: Variables can be renamed using rename oldname newname, 

ensuring clarity in analysis. 

Common STATA commands for data management 

• import excel → Import Excel files 

• drop → Remove variables or observations 

• replace → Correct values 

• rename → Rename variables 
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Function Command Description Example Usage 

Data 

Exploration 
describe 

Lists variables and 

their definitions. 
Describe 

 codebook 

Examines variable 

values and missing 

data. 

codebook income 

Selecting 

Subsets 
keep 

Retains only specified 

variables or 

observations. 

keep id income (variables) 

or keep if age > 18 

(observations) 

 drop 

Removes specified 

variables or 

observations. 

drop address (variable) or 

drop if missing(income) 

(observations) 

Organizing 

Variables 
rename 

Changes the name of a 

variable. 
rename var101 age 

 label 
Adds descriptive labels 

to variables or values. 

label variable age "Age in 

Years" 

Data 

Cleaning 
replace 

Changes the contents 

of an existing variable. 

replace income = . if 

income < 0 (sets to missing) 

 recode 
Changes the values of 

categorical variables. 

recode gender (0=2) (1=1) 

(swaps codes) 
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Function Command Description Example Usage 

Data Type 

Conversion 
encode 

Converts string 

variables to numeric 

with value labels. 

encode region_str, 

gen(region) 

 destring 

Converts string 

variables to numeric 

form. 

destring price, replace 

Combining 

Datasets 
append 

Adds new observations 

(rows) from another 

dataset. 

append using 

"year2023.dta" 

 merge 

Adds new variables 

(columns) from 

another dataset based 

on a key. 

merge 1:1 id using 

"demographics.dta" 

Reshaping 

Data 
reshape 

Converts data between 

wide and long formats. 

reshape long income, i(id) 

j(year) 

 

 

Fill in the blank: The STATA command __________ is used to import Excel files. 

5.2.3 Variable coding in MINITAB 

• Coding: MINITAB allows categorical variables to be coded numerically. 

For example, gender can be coded as 1 = Male, 2 = Female. 

• Labelling: Variables can be labelled for clarity using the “Data → Define 

Variables” menu. 
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• Cleaning: MINITAB provides options to check for missing values and 

outliers through “Stat → Basic Statistics → Display Descriptive Statistics.” 

 

 

MINITAB interface showing variable coding and labelling 

Fill in the blank: In MINITAB, categorical variables can be coded __________ to 

simplify analysis. 

Pilot questions 5.2 

1. In SPSS, which menu is used to import datasets? A. File → Open → Data B. 

Edit → Copy → Paste C. Transform → Compute Variable D. None of the 

above 

2. Which STATA command is used to import Excel files? A. import excel B. 

drop C. rename D. None of the above 

3. The STATA command rename oldname newname is used to: A. Rename 

variables B. Remove duplicates C. Replace missing values D. None of the 

above 

4. In MINITAB, categorical variables are often coded: A. Numerically B. 

Alphabetically C. Randomly D. None of the above 

5. Which MINITAB menu is used to label variables? A. Data → Define 

Variables B. File → Save As C. Stat → Regression D. None of the above 
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5.3 Performing Descriptive Statistics 

Descriptive statistics summarise and describe the main features of a dataset. In this 

Part, we will demonstrate how SPSS, STATA, and MINITAB perform descriptive 

analyses such as measures of central tendency, dispersion, and graphical outputs. 

5.3.1 Central tendency and dispersion in SPSS 

• Central tendency: SPSS provides options under Analyze → Descriptive 

Statistics → Frequencies/Descriptives to calculate mean, median, and mode. 

• Dispersion: Variance, standard deviation, and range can also be generated in 

the same menu. Outputs are displayed in tables for easy interpretation. 

 

 

SPSS output table showing mean, median, mode, and standard deviation 

Fill in the blank: In SPSS, the __________ menu is used to access descriptive 

statistics options. 

 

5.3.2 Descriptive summaries in STATA 

• STATA uses commands such as summarize to produce descriptive statistics. 

• Example: summarize varname gives mean, standard deviation, minimum, 

and maximum. 
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• The tabstat command provides more detailed summaries, including median 

and variance. 

Common STATA commands for descriptive statistics 

• summarize → Mean, SD, min, max 

• tabstat → Median, variance, detailed summaries 

Command Purpose 

summarize Provides mean, standard deviation, min, max, and 

number of observations 

summarize, detail Adds median, percentiles, skewness, kurtosis, etc. 

tabstat Displays selected statistics (e.g., mean, sd, median) 

for variables 

tabstat varlist, stats(mean 

sd median) 

Customizes output to show specific statistics 

mean Computes group means (useful with by or if) 

table Creates tables of summary statistics by groups 

codebook Gives summary info including unique values, 

missing data, etc. 

describe Lists variable names, types, formats, and labels 

Fill in the blank: The STATA command __________ provides mean, standard 

deviation, minimum, and maximum values. 

 

5.3.3 Graphical outputs in MINITAB 

• MINITAB offers graphical tools under Graph → Histogram/Boxplot. 

• Histograms show the distribution of values, while boxplots highlight 

medians and variability. 

• Descriptive statistics can also be displayed alongside graphs for clearer 

interpretation. 
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MINITAB histogram and boxplot outputs with descriptive statistics 

Fill in the blank: In MINITAB, the __________ menu provides options for 

creating histograms and boxplots. 

Pilot questions 5.3 

1. In SPSS, which menu is used to calculate descriptive statistics? A. Analyze 

→ Descriptive Statistics B. File → Open → Data C. Transform → Compute 

Variable D. None of the above 

2. The STATA command summarize varname provides: A. Mean, SD, min, 

max B. Regression coefficients C. ANOVA results D. None of the above 

3. Which STATA command provides detailed summaries including median 

and variance? A. tabstat B. summarize C. drop D. None of the above 

4. In MINITAB, histograms and boxplots are created under which menu? A. 

Graph B. File C. Data D. None of the above 

5. Graphical outputs in MINITAB help to: A. Show distribution and variability 

B. Perform manual tabulation C. Replace datasets D. None of the above 
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5.4 Conducting Inferential Statistics 

Inferential statistics allow researchers to test hypotheses, explore relationships, and 

make predictions about populations based on sample data. In this Part, we will 

demonstrate how SPSS, STATA, and MINITAB perform inferential analyses such 

as hypothesis testing, regression, and ANOVA. 

5.4.1 Hypothesis testing in SPSS 

• SPSS provides tools under Analyze → Compare Means for t-tests and 

Analyze → Nonparametric Tests for chi-square tests. 

• Outputs include test statistics, degrees of freedom, and p-values, which 

indicate whether results are statistically significant. 

• Example: Independent samples t-test compares means between two groups. 

 

  

SPSS output showing independent samples t-test results 

Fill in the blank: In SPSS, the __________ menu provides options for t-tests and 

chi-square tests. 

 

5.4.2 Regression analysis in STATA 

• STATA uses the regress command for linear regression. 
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• Example: regress y x1 x2 predicts dependent variable y using independent 

variables x1 and x2. 

• Outputs include coefficients, R-squared values, and significance levels. 

• STATA also supports logistic regression using the logit or logistic 

commands. 

Common STATA regression commands 

• regress y x1 x2 → Linear regression 

• logit y x1 x2 → Logistic regression 

• logistic y x1 x2 → Logistic regression (alternative syntax) 

Command Purpose 

regress Performs linear regression (OLS) 

logit Runs logistic regression (binary outcome, log odds) 

logistic Similar to logit, but displays odds ratios instead of log odds 

probit Executes probit regression (binary outcome with normal 

distribution) 

poisson Fits Poisson regression model for count data 

nbreg Fits negative binomial regression (for overdispersed count data) 

xtreg Runs panel data regression (fixed/random effects) 

glm Generalized linear models (flexible family and link functions) 

margins Computes predicted values, marginal effects, and contrasts 

predict Generates predicted values, residuals, or other post-estimation 

results 

 

Fill in the blank: The STATA command __________ is used for linear regression 

analysis. 

5.4.3 ANOVA in MINITAB 

• MINITAB provides ANOVA under Stat → ANOVA → One-Way/Two-Way. 

• One-way ANOVA compares means across multiple groups, while two-way 

ANOVA examines the effect of two factors simultaneously. 
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• Outputs include F-statistics and p-values, which indicate whether group 

differences are statistically significant. 

 

 

 

MINITAB ANOVA output showing F-statistics and p-values 

Fill in the blank: In MINITAB, the __________ menu provides options for one-

way and two-way ANOVA. 

 

Pilot questions 5.4 

1. In SPSS, which menu provides options for hypothesis testing? A. Analyze 

→ Compare Means B. File → Open → Data C. Graph → Chart Builder D. 

None of the above 

2. The STATA command regress y x1 x2 is used for: A. Linear regression B. 

ANOVA C. Chi-square test D. None of the above 

3. Logistic regression in STATA can be performed using: A. logit or logistic B. 

summarize C. tabstat D. None of the above 

4. In MINITAB, ANOVA is found under which menu? A. Stat → ANOVA B. 

File → Save As C. Graph → Histogram D. None of the above 

5. ANOVA outputs in MINITAB include: A. F-statistics and p-values B. Mean 

and median C. Scatter plots D. None of the above 
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5.5 Interpreting And Reporting Results 

Once analyses are conducted in SPSS, STATA, and MINITAB, the next step is to 

interpret the outputs and communicate findings effectively. This ensures that 

results are not only statistically correct but also meaningful and accessible to the 

intended audience. 

5.5.1 Understanding outputs in SPSS 

• SPSS outputs are presented in tables and charts within the Output Viewer. 

• Key values include p-values (significance), coefficients (effect sizes), and 

confidence intervals (precision of estimates). 

• Interpretation requires linking these values back to the research question. For 

example, a p-value less than 0.05 suggests statistical significance. 

 

SPSS Output Viewer showing regression coefficients and p-values 

Fill in the blank: In SPSS, results are displayed in the __________ Viewer. 

 

5.5.2 Exporting results from STATA 

• STATA outputs appear in the Results window. 

• Results can be exported using commands such as outreg2 (for regression 

tables) or esttab (for formatted outputs). 
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• Exported tables can be saved in Word, Excel, or LaTeX formats for 

reporting. 

Common STATA export commands 

• outreg2 → Regression tables 

• esttab → Formatted outputs 

• outsheet → Export datasets to CSV 

 

Command Purpose 

outreg2 Exports regression results to Word, Excel, or text files in table 

form 

esttab Formats and exports estimation results (regression, summary 

stats) 

estout More flexible version of esttab for exporting estimation results 

outsheet Saves dataset or variables to a CSV or tab-delimited text file 

putexcel Writes results directly to Excel with custom formatting 

export excel Saves dataset to Excel file (basic export) 

asdoc Creates Word documents with formatted output (regression, 

summary stats) 

collect 

export 

Exports results from the new collect framework (STATA 17+) 

 

 

Fill in the blank: The STATA command __________ is used to export regression 

tables. 

5.5.3 Presenting findings with MINITAB 

• MINITAB provides clean, ready-to-use outputs with tables and graphs. 

• Results can be copied directly into reports or exported as images and 

spreadsheets. 

• MINITAB’s strength lies in its clear visualisation tools, making it ideal for 

presentations in industrial and quality control settings. 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

 

MINITAB output showing ANOVA table and graphical summary 

Fill in the blank: MINITAB outputs can be exported as __________ and 

spreadsheets for reporting. 

Pilot questions 5.5 

1. In SPSS, results are displayed in the: A. Output Viewer B. Results window 

C. Graph menu D. None of the above 

2. A p-value less than 0.05 suggests: A. Statistical significance B. No 

variability in data C. Manual tabulation D. None of the above 

3. Which STATA command is used to export regression tables? A. outreg2 B. 

summarize C. tabstat D. None of the above 

4. MINITAB outputs can be exported as: A. Images and spreadsheets B. 

Mechanical tables C. Logarithmic charts D. None of the above 

5. Effective reporting requires linking statistical outputs back to the 

__________ question. 

 

Series Summary 

This Series provided hands-on demonstrations of how three major statistical 

packages—SPSS, STATA, and MINITAB—are used in practice. We began with 

an introduction to the purpose of demonstrations and an overview of the packages. 
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Next, we explored data preparation tasks such as importing, cleaning, and coding. 

We then examined descriptive statistics, showing how each package calculates 

measures of central tendency, dispersion, and graphical outputs. Following that, we 

conducted inferential statistics, including hypothesis testing, regression, and 

ANOVA. Finally, we focused on interpreting outputs and reporting results, 

highlighting how each package presents findings and supports exporting for 

reports. 

By completing this Series, you should now be able to explain the role of 

demonstrations (SLO 5.1), prepare data in SPSS, STATA, and MINITAB (SLO 

5.2), apply descriptive statistics (SLO 5.3), conduct inferential analyses (SLO 5.4), 

and interpret and report results effectively (SLO 5.5). 

Glossary of Terms 

• ANOVA: Analysis of variance, used to compare means across multiple 

groups. 

• Coefficient: Value indicating the effect of an independent variable in 

regression. 

• Confidence interval: Range of values within which a population parameter 

is expected to lie. 

• Outreg2: STATA command used to export regression tables. 

• Output Viewer: SPSS window where results are displayed. 

• Regression: Statistical method used to predict one variable based on 

another. 

• Summarize: STATA command that provides mean, SD, min, and max. 

• Tabstat: STATA command for detailed descriptive summaries. 

• Variable coding: Assigning numerical values to categorical variables for 

analysis. 

Concept Check Questions 5 

Objective Questions 

1. Practical demonstrations help learners connect __________ with practice. 

(SLO 5.1) 

2. Which package is widely used in social sciences and health research? A. 

SPSS B. STATA C. MINITAB D. None of the above (SLO 5.1) 
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3. The STATA command __________ is used to import Excel files. (SLO 5.2) 

4. In SPSS, the __________ menu is used to access descriptive statistics. (SLO 

5.3) 

5. In MINITAB, the __________ menu provides options for ANOVA. (SLO 

5.4) 

Short-Answer Questions 

6. Define hypothesis testing and explain how SPSS performs it. (SLO 5.4) 

7. List two STATA commands for descriptive statistics. (SLO 5.3) 

8. Explain how MINITAB presents outputs for reporting. (SLO 5.5) 

9. Why are confidence intervals important in interpreting results? (SLO 5.5) 

Long-Answer Questions 

10. Discuss the purpose of practical demonstrations in statistical computing. 

(SLO 5.1) 

11. Explain how SPSS, STATA, and MINITAB handle data preparation tasks. 

(SLO 5.2) 

12. Analyse how descriptive statistics are performed in each package, with 

examples. (SLO 5.3) 

13. Evaluate inferential statistics in SPSS, STATA, and MINITAB, focusing on 

hypothesis testing, regression, and ANOVA. (SLO 5.4) 

14. Examine how outputs are interpreted and reported across the three packages. 

(SLO 5.5) 

Answers to Concept Check Questions 5 

Objective Questions 

1. Theoretical knowledge 

2. A. SPSS 

3. import excel 

4. Analyze → Descriptive Statistics 

5. Stat → ANOVA 

Short-Answer Questions 
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6. Hypothesis testing evaluates whether sample data supports a claim about a 

population. In SPSS, it is performed under Analyze → Compare Means or 

Nonparametric Tests. 

7. summarize, tabstat. 

8. MINITAB presents outputs as tables and graphs, which can be copied or 

exported for reports. 

9. Confidence intervals show the precision of estimates, helping avoid 

misinterpretation of results. 

Long-Answer Questions 

10. Basic response: Demonstrations connect theory with practice and build 

confidence. Value-added response: Learners may expand by explaining how 

demonstrations reinforce learning outcomes through hands-on examples. 

11. Basic response: SPSS imports via menus, STATA uses commands, 

MINITAB codes variables numerically. Value-added response: Learners may 

elaborate on cleaning tools and labelling features. 

12. Basic response: SPSS uses menus, STATA uses summarize and tabstat, 

MINITAB uses histograms and boxplots. Value-added response: Learners may 

provide sample outputs and interpretations. 

13. Basic response: SPSS performs t-tests, STATA runs regressions, MINITAB 

conducts ANOVA. Value-added response: Learners may expand by discussing 

outputs such as p-values, coefficients, and F-statistics. 

14. Basic response: Outputs are interpreted using p-values, coefficients, and 

confidence intervals, then exported for reporting. Value-added response: Learners 

may elaborate on how each package supports integration with reports and 

presentations. 

Answers to Pilot Questions 5 

Part 5.1: 1-A, 2-A, 3-A, 4-A, 5-Confidence Part 5.2: 1-A, 2-A, 3-A, 4-A, 5-A 

Part 5.3: 1-A, 2-A, 3-A, 4-A, 5-A Part 5.4: 1-A, 2-A, 3-A, 4-A, 5-A Part 5.5: 1-

A, 2-A, 3-A, 4-A, 5-Research 

References and Attributions 5 

• Suggested illustration prompts: 
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• Figure 5.1: Flowchart of demonstration purpose (AI prompt: 

“Generate a flowchart showing the purpose of practical 

demonstrations: theory, practice, confidence, reporting”). 

• Box 5.1: Overview of SPSS, STATA, MINITAB (AI prompt: “Create 

a summary box listing SPSS, STATA, and MINITAB with their main 

application areas”). 

• Figure 5.2: SPSS import and cleaning (AI prompt: “Generate a 

diagram showing SPSS interface with options for importing data and 

cleaning missing values”). 

• Box 5.2: STATA data management commands (AI prompt: “Create a 

summary box listing common STATA commands for data 

management”). 

• Figure 5.3: MINITAB variable coding (AI prompt: “Generate a 

diagram showing MINITAB interface with variable coding and 

labelling options”). 

• Figure 5.4: SPSS descriptive statistics output (AI prompt: “Generate a 

diagram showing SPSS output table with mean, median, mode, and 

standard deviation”). 

• Box 5.3: STATA descriptive commands (AI prompt: “Create a 

summary box listing STATA commands for descriptive statistics such 

as summarize and tabstat”). 

• Figure 5.5: MINITAB histogram and boxplot (AI prompt: “Generate a 

diagram showing MINITAB histogram and boxplot outputs with 

descriptive statistics”). 

• Figure 5.6: SPSS t-test output (AI prompt: “Generate a diagram 

showing SPSS output table for independent samples t-test with p-

values”). 

• Box 5.4: STATA regression commands (AI prompt: “Create a 

summary box listing STATA regression commands such as regress, 

logit, and logistic”). 

• Figure 5.7: MINITAB ANOVA output (AI prompt: “Generate a 

diagram showing MINITAB ANOVA output with F-statistics and p-

values”). 
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• Figure 5.8: SPSS Output Viewer (AI prompt: “Generate a diagram 

showing SPSS Output Viewer with regression coefficients, p-values, 

and confidence intervals”). 

• Box 5.5: STATA export commands (AI prompt: “Create a summary 

box listing STATA export commands such as outreg2, esttab, and 

outsheet”). 

• Figure 5.9: MINITAB ANOVA and graphical summary (AI prompt: 

“Generate a diagram showing MINITAB ANOVA output with table 

and graphical summary”). 

 

 


