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Module 1: Introduction to Computer, Web & 

Spreadsheet Basics 

 

STUDENT WORKBOOK 

 

This module introduces the learner to the basics of computers, the Web and 

spreadsheets which will service as fundamental tools for the data course. Anyone 

reading this today understands the value that computers place in our day-to-day work 

and it only makes sense that anyone working with data is comfortable with the basics of 

using a computer. Besides, most data you will interact with today is either collected, 

analysed or stored on a computer, which makes it a critical tool to master. There is a 

wide spectrum of knowledge and skills that can be learned when dealing with a 

computer. However, you only need to know the basics to start leveraging the powerful 

features it provides to work with data. 
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The World Wide Web (known more commonly as the Web) is another core tool 

necessary for effectively working with data. This will be one of the main mediums 

through which we will perform data steps such as finding data, getting the data, 

accessing data analysis and presentation software but also sharing our work with 

colleagues, organisations and the general public. The internet today is a vast repository 

of resources, tools and services. Understanding how it works and what it is capable of is 

a crucial skill for the modern data user. We will explore several features and tools on the 

internet that will increase your efficiency in working with data. 

 

We will end this module by learning about spreadsheet software and the power they 

offer when using for data work. Most people know of Microsoft Excel and we will 

explore this and other free and open-source versions as well as the many powerful 

features they offer to anyone working with data. 

 

And the end of this module, a learner should be able to: 

● Identify and explain the key components of a computer and what they do. 

● Identify common keys and keyboard commands, and their use. 

● Follow instructions to perform common computer tasks including starting, 

saving and closing an application. 

● Explain different data related terms and concepts  used in the data ecosystem. 

● Explain and provide examples of the value of data in a given context or sector. 

● Identify the various stages of the Data Pipeline and how it can be used in data 

work. 
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Contents 

Lesson 1: Introduction to Computers 

This module provides an introduction to the computer basics skills that are needed to 

comfortably work with and through the data fundamentals course. It provides an 

exposure to basic computer components and lingo, as well as useful commands that a 

learner should be familiar with to speed up their learning and work in data. 

 

Objectives 

● Identify and describe the functions of the key components of a computer 

(desktop and laptop). 

● Select an computer with appropriate specifications  

● Identify all the keys on a regular keyboard in order to become more comfortable 

with any data commands. 

● Learn the common keyboard commands and their functions for common data 

tools. 

 

Outcomes 

● Each learner can identify and describe the functions of the key components of 

the computer. 

● Each learner can identify the keys on a keyboard. 

● Each learner can use the common keyboard commands to perform an action. 
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Defining Computers 

 

Computers today go beyond our tradition description of the the common desktop or 

laptop computer.  One definition of a computer is: a programmable usually electronic 

device that can store, retrieve, and process data1. Technically, a reference to a computer 

then includes  calculators, phones, watches or even a cars today. Throughout this data 1

fundamentals module, our references to the computer will mean the laptop or desktop 

co mputers. However, learners should be aware of the existence new devices that can 2

be used in achieve many of the data goals they will learn, particularly given the context 

they find themselves in. For instance, the advanced module on Data Collection will 

leverage on a combination of desktop/laptop computers and smartphones for data 

collection applications. 

 

 

1 Merriam-Webster Online Dictionary defition: https://www.merriam-webster.com/dictionary/computer  
2 https://en.wikipedia.org/wiki/Central_processing_unit  
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Computer Components 

Knowing the key components of a computer is not only valuable for understanding how 

the computer works but also allows users to better troubleshoot any challenges that 

could arrive as they work with with different applications used in data work. For 

instance, knowing the function and capacity of the random access memory (RAM) will 

allow users to understand what makes a 2GB RAM laptop slow in working with Tabula, a 

common data extraction tool. 

Central Processing Unit (CPU) 

 

 

The Central Processing Unit2 also known as the CPU or processor is the brain of the 

computer. It is responsible for carrying out the operations that turn the inputs received 

or stored by the computer into the valuable outputs the user desires. For many personal 

computers today, Intel and Advanced Micro Devices (AMD) are the main processor 

manufacturers. When it comes to choosing processors, speed (usually measured in 

megahertz or MHz) matters. Intel usually simplifies these details usually its i3, i5 and i7 

specifications, where a higher number means more speed. 
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Random Access Memory (RAM) 

 

The represents the memory that the computer using for processing of its input. The 

RAM is extremely fast and keeps track of all the changes that a program actively makes 

to an input. However, despite being a fast memory stage, the RAM does not hold any 

data that left on it when there is not electricity. This makes the RAM volatile memory. 

This is why you lose any work you do on your computer if it is not saved. 
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Storage Disk 

 

 

The storage disk of a computer is the non-volatile storage device. This is where all the 

files and programmes you have saved on your computer reside. Unlike the RAM which is 

volatile, the storage disk still retains data even when there is no power running through 

the computer (there is the reason for its non-volatile reference).  The capacity of the 

storage disk is usually higher than that of the RAM since it is the “storage bank” for the 

component.  

 

Currently, there are two main types of storage disk in common computers: the hard 

disk drive (HDD) and the solid-state drive (SSD).  The HDD is the elder sibling of the SSD 

as it was developed first. It is made  up of layers of magnetic disks which are read by a 

moving disk head when files need to be access or write to.  Due to the movement of the 

disk head across layers, this means that the HDD is relatively slow in read and writing 
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files. The existence of disk layers on top of each other also makes HDDs very fragile and 

result in permanent damage and data loss when the computer is dropped. 

 

The SSD is the younger sibling in the storage disk family and unlike the HDD boasts of 

faster read/write speeds as well as robustness compared to the HDD. This is because 

SSD are made up of just circuits and processing chips (similar to the RAM) unlike the 

combination of magnetic disks and a disk head of the HDD. This however makes the SSD 

significantly more expensive per gigabyte (GB) of storage compared to the HDD. 

However, the longevity that an SSD provides far outweighs the initial cost. 
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Keyboard 

 

 

 

Keyboards have and continue to play a central role in the day-to-day use of a computer. 

Even with the proliferation of touchscreen devices, the keyboard’s layout still serves as 

a crucial medium of interaction with computers. This makes it still important to be 

familiar with the common keys and functionality of the keyboard. The image above 

shows a picture of a keyboard with an English QWERTY layout. There are several 

layouts based on language and ergonomic preference such as the DVORAK layout, 

however the general function of most of the keys still remain the same. The learner 

should make it a point to become familiar with all the keys on the QWERTY keyboard as 

they will prove useful in future data work particularly when working with spreadsheets, 

statistical and programming software. 
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Special Keys and Keyboard Commands 

Each key on the keyboard plays an important role in the day-to-day use of the 

computer. However there are a special keys and commands which tend to stand out 

more when working with data and data tools. Below is a list of keys a learner should be 

familiar with as she works with data. The goal is not to identify the potential use right 

away but to be familiar with their names and location for reference when they show up 

in a project or software package. 

 

Special Keys 

Name  Keyboard Image   Screen Appearance 

Tilde 

 
~ 

Backtick 

 
` 

At Key 

 
@ 

Hash or Pound 

 
# 

Caret 

 
^ 

Ampersand 

 
& 
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Asterisk or Star 

 
* 

Hyphen, dash or minus 

 
- 

Underscore 

 
_ 

Pipe 

 
| 

Double Quotes 

 
“ or ” 

Single Quotes or 
Apostrophe 

 
‘ or ’ 

Colon 

 
: 

Semi-colon 

 
; 

Left Parentheses 

 
( 

Right Parentheses 

 
) 

Left Square Bracket 

 
[ 
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Right Square Bracket 

 
] 

Left Curly Brace 

 
{ 

Right Curly Brace 

 
} 

Back slash 

 
\ 

Forward slash 

 
/ 

Control 

 

None 

Alt 

 

None 

Escape 

 

None 

Tab 

 

None 

- 
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Important Key Combinations 

Action  Windows or Linux Shortcut  Macintosh Shortcut 

Copy  Ctrl + C  CMD + C 

Cut  Ctrl + X  CMD + X 

Paste  Ctrl + V  CMD + V 

Undo  Ctrl + Z  CMD + Z 

Redo  Ctrl + Y  CMD + SHIFT + Z 

Select All  Ctrl + A  CMD + A 

Save  Ctrl + S  CMD + S 

Bold  Ctrl + B  CMD + B 

Italicise  Ctrl + I  CMD + I 

Print  Ctrl + P   CMD + P 

 

13 



Ports 

 

Different types of computer ports by SVA News 

(https://svanews.com/2016/11/07/types-of-computer-ports-and-their-functions/) 

 

Computer ports  as their names suggest serve as a “gateway” to connect other electric 

devices to your computer for extended functionality. Ports come in various forms and 

sizes depending on the type of computer you possess. Knowing how to identify some of 

these common ports will allow you to easily work with some equipments and also 
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troubleshoot potential issues that may arise during your data work. The list below is not 

extensive but attempts to highlight some of the most common ports you will encounter.  

● Universal Serial Bus (or USB) Port: 

● Video Graphics Array (VGA) Port: this connects LCD/LED monitors to regular 

graphics cards for displaying that actions being performed on the computer.  

● Firewire Port 

● Digital Video Interface (DVI): these usually connect LCD/LED monitors to the                     

computer’s advanced graphic cards. 

● Ethernet Port: these connected RJ45 cables from the computer to an Ethernet                       

port that provides a connection to the Internet. It is usually used by computers                           

that do not have wireless cards. 

● High Definition Media Interface (HDMI) port 

To know more about these ports and their specifications, visit the SVA News page 

(https://svanews.com/2016/11/07/types-of-computer-ports-and-their-functions/) 

for a well-done breakdown. 

 

Operating System Software 

All the components and ports mentioned above require something to coordinate their 

interaction to achieve a specific goal. For storage devices, this is the instructions to read 

and write data to a specific block  of storage, whereas for the keyboard it is defining 

what specific key combinations produce on the screen. How a new application you have 

installed on your computer behaves also depends on the type of environment that exists 

on your computer.  This is where the operating system (OS) software comes in. The job 

of the operating software is to provide the environment and tools to coordinate the 
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interaction of the different components and peripheral devices attached to the 

computer. Without an operating system, a computer will just be pieces of hardware 

attached together by wires and screws, and will not be useful. There are several types 

and manufacturers of operating systems today depending on the type of computer  i.e 

laptop/desktop, mobile device, chromebook, wearable device etc. However for this 

course, we will only focus on the OS of laptops, computers and mobile devices.  

 

For laptop and desktop computer, there are three main flavours of OSes: 

● Microsoft Windows Operating System  3

● Apple MacOS  4

● Linux Operating System  5

 

Each of these offers varying pros and cons. Windows for instance is the most common 

consumer OS which makes it very familiar to most people and inherently has the 

advantage of much more software applications being developed for that platform. 

However, Windows can be relatively slow for some users and prone to malicious 

software attacks. MacOS on the other hand is designed to be graphically intuitive with 

optimisations for high-end design and graphical editing. However, this comes at a 

relatively higher price and only limited to hardware devices produced by Apple, the 

manufacturer of the OS. Lastly is Linux which has the advantage of being a free, 

open-source software (FOSS) but also presents the challenge of not having some 

commonly-used software application available for its platform. 

 

3 https://en.wikipedia.org/wiki/Microsoft_Windows 
4 https://en.wikipedia.org/wiki/MacOS 
5 https://en.wikipedia.org/wiki/Linux 
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No matter which OS you end up using, you can still perform the necessary task for your 

data work if you matter the environment and resources that each provides. The focus of 

this section is not to provide a preference for a specific operating system but to 

highlight what fundamental skills you should be aware of whichever you choose. Below 

are examples of the common interfaces you may be familiar with: 

Windows 10 

 

 

As of this writing (December 2017), Windows 10 remains the most recent version of the 

Windows operating system. Other previous version of Windows which may still be used 

include: Windows 8, Windows 7, Windows Vista or Windows XP. It is always 

recommended to use the more recent versions of an operating system since it contains 

improvements in user interaction, energy efficiency and security. 
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Mac OS 

 

 

The most recent version of the MacOS (December 2017) is the Version 10.13 (High 

Sierra). The last few versions which may still be in use include: Version 10.12 (Sierra), 

Version 10.11 (El Capitan), Version 10.10 (Yosemite) and Version 10.09 (Mavericks). 
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Linux (Ubuntu) 

 

The Linux operating system comes in varying shades called distributions. These 

distributions have varying strengths and are targeted at varying audiences. As Linux is 

also open-source, it means that various groups and organisations can build these 

different distributions to suit a need. The most common/popular Linux distribution is 

Ubuntu which is produced by Canonical . However there are many more distributions 6

including Fedora, Debian, Linux Mint, OpenSUSE, Red Hat Linux and more . 7

 

 

 

6 https://www.canonical.com/ 
7 https://en.wikipedia.org/wiki/List_of_Linux_distributions 
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Lesson 2: Introduction to the Web 

For anyone working with data today, it is impossible to ignore the pervasiveness of the 

the Web. Being able to understand the basics of what the Web is provides a great 

foundation to understand how several resources on the internet work or do not work. 

 

It is common to find the Internet and the Web used interchangeably in discussions or 

explanations. However, their distinction is important to note. The Internet is the 

network of infrastructure that allows for communication between various computer 

networks across the world whereas the Web is a platform the leverages on the Internet 

and a specific language of the Internet for communication. If we use the example of a 

transportation network in Tanzania, the internet will be similar to the road 

infrastructure that is set up to allow movement of people, animals, car and any entity 

that needs to connect from one point to another.  The Web on the other hand will be 

similar to a specific transportation service that leverages on the road infrastructure. 

This could be a public transport system, bike system etc.  
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Web Browsers  

 

One prominent tool that is used to communicate and access resources on the  Web is 

the Web Browser (commonly called a Browser). Wikipedia defines a web browser as “a 

software application for retrieving, presenting and traversing information resources on the World 

Wide Web.” . You can think of browsers as operating systems for the Web and therefore allow to 8

perform several needed functions on the Web as you would on your computer. 

 

There are several web browsers available today and which one you choose to use depends on 

your preference and operating system. Most OSes come with at least one browser installed. The 

great thing about most (if not all web browsers) is that they are free to download and work for 

several OSes. Some of the most commonly used web browsers include Microsoft Edge, Mozilla 

Firefox, Google Chrome, Opera, Apple Safari.  One recommended best practice is to have more 

than one web browser on your computer to troubleshoot web issues. 

 

Given the diversity in web browsers, it is impossible to cover all their features in detail. As you 

choose one or two to work with, you’ll discover what features you need for a specific function. 

However, most web browsers have several features in common worth knowing: 

Feature Name Description 

Address Bar This is the section of the browser where  the address for a website you want to 
access is entered. It is usually a large “bar” at the top of the browser page. 

8 https://en.wikipedia.org/wiki/Web_browser 
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Back Button This is one of the navigation buttons on the browser that allows you to return to 
the previously accessed page. It is identified by an arrow pointing to the left. 

Forward Button This is another one of the navigation buttons on the browser that allows you to 
return to the previously accessed page. It is identified by an arrow pointing to 
the left. 

Refresh Button This feature reloads the website you have request. This is useful if you want to 
get the most updated version of the website or want to reload a website that did 
not properly load. This is usually represented by a circular clockwise arrow. 

Stop Button This feature stops the browser from continuing any communication with another 
site. This is usually applicable if you are in the process of requesting for a 
website and do not want that action to be completed. This is usually 
represented by an X 

 

Optional: Using Google Services 

 
 
One you have a web browser available, you can access several internet services 
including news sites, entertainment, communication and productivity sites and 
applications.  As you do more work with data, there are several services that can make 
your work more collaborative and efficient. Some of these services include the 
Microsoft Office 360 Suite, Google Suite, Dropbox, Amazon Web Services and more.  
 
The rest of the section will focus on Google Services as they tend to provide a breadth 
of services that meet several needs on an ordinary internet user aiming for collaborative 
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and effective data work. However, other services such as Microsoft Office and Dropbox 
are worth exploring. We will encourage users to be constantly exploring improved 
services for their data workflow. 

Creating a Google Account 

 

In order to tap into most of Google’s Web Services, a user has to create a Google 

Account. Think of a Google Account, as a unique key to access Google’s services. To 

create a Google Account, a user should visit: https://accounts.google.com/SignUp. 

This will bring up the page below or one similar to this: 
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Follow the instructions to create your Google Account in order to access your services. 

Once you have your account created. Google provides a look of learning resources 

through the GSuite Learning Center to get you started and become an expert Google 

Services user. 
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Getting Started With Google Services Using GSuite Learning 

Center 

 

 

Learning to use new tools especially on the internet can seem a bit overwhelming if you 

are new to the internet. The best way to always master anything is to work with it 

continuously until you have figured out all its quirks. This will take time and will be 

worth it. However, most people will like to have some help get started.  

 

Fortunately when it comes to using Google’s many services, the team has created and 

organised a wealth of resources to help. The G Suite Learning Center 
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(https://gsuite.google.com/learning-center) is a great resource with step-by-step 

tutorials  on services including Gmail, Google Drive, Google Docs and more to ease your 

learning. This is where you should start. 

 

 

Learning to Use Gmail 

 

 

Gmail plays a crucial role in a lot of things that you will do on the internet and for your 

data work.  Aside being one of the most popular email clients, having a Gmail account 

also provides you access to several services on the internet to make your work more 

efficient. Now that you have created your Gmail account, it is up to you to get familiar 

with it. To get a detailed tutorial on using Gmail, visit the following page on the GSuite 

Learning Center: https://gsuite.google.com/learning-center/products/gmail 
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GSuite Learning Center Gmail Tutorial Homepage 

 

 

Getting Familiar with Google Drive 

 
 
Upon creating a Google Account, each user is automatically given a Google Drive folder 
with 15GB of storage capacity. This online folder can be used for storage of files for easy 
access and sharing as well as the creation of  word documents, spreadsheets, presentation 
slides and more. The table below provides a snapshot of some of the documents that can be 
created through Google Drive. 
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The GSuite Learning Center section on Google Drive provides detailed walkthrough 
instructions and answers for anyone with questions about specific features of Google Drive 
and its suite of services. 
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Lesson 3: Introduction to Spreadsheet Basics 

The most basic tool used for data wrangling is a spreadsheet. Data contained in a 

spreadsheet is in a structured, machine-readable format and hence can quickly be 

sorted and filtered. In other recipes in the handbook, you’ll learn how to use the 

humble spreadsheet as a power tool for carrying out simple sums (finding the total, 

the average etc.), applying bulk processes, or pulling out different graphs and charts. 

By the end of this lesson, you will have learned how to download data, how to 

import it into a spreadsheet, and how to begin using basic features of spreadsheets 

such as sort, find and replace, filter and freeze to make your data work more 

efficient. 

 

An overview 
 
Nowadays spreadsheets are widespread so a lot of people are familiar with them 

already. A variety of spreadsheet programs and applications exist. For example 

Microsoft’s Office package comes with Excel, the OpenOffice package comes with Calc 

and so on. Not surprisingly, Google decided to add spreadsheets to their documents 

package. Since it does not require you to purchase or install any additional software, we 

will be using Google Spreadsheets for this course. 

Depending on what you want to do you might consider using different spreadsheet 

software. Here are some of the considerations you might make when picking your 

weapon of choice: 
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Spreadsheet  Google Sheets  Open (Libre) 
Office 

Microsoft Excel 

Usage  Free  Free  Commercial 

Data Storage  Google Drive  Your hard disk  Your hard disk 

Needs Internet  Yes  No   No 

Installation 
required 

No  Yes  Yes 

Collaboration  Yes  No  No 

Sharing results  Easy  Harder  Harder 

Visualisations  Large range  Basic charts  Basic charts 

 

Creating a spreadsheet and uploading data 
In this course we will use Google docs for our data-wrangling – it allows you to start 

right away without need of installing software. Since the data we are working with is 

already public we also don’t need to worry about the fact that it is not stored on our 

local drive. 

Walkthrough: Creating a Spreadsheet and uploading data. 

1. Head over to Google Drive (drive.google.com). 

2. If you are not yet logged into Google Drive, you need to login. 

3. The first step is going to be creating a new spreadsheet. 

4. Do this by clicking the New button to the left and select Google Sheets. 
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5. Doing so will create a new Google Sheet document for you. 

6. Let’s upload some data. 

7. We will be uploading a GDP Health Expenditure and Life Expectancy 

dataset from World Bank called (wb-gdp-health-life.csv) You can 

download the file directly here or from your Module 1 Data folder . 

8. In Google Sheets select import from the file menu. This will open a dialog 

for you. 
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9. Choose the Upload option and click Select a file from your computer 

choose the file you downloaded. 
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10. Under the Import location section, select Insert new sheet(s), and click 

Import data. 

 

11. Google Sheets may take a few second to upload the file but should open a 

document similar to the image below if everything is successful. 

33 



 

 

Navigating and using the Spreadsheet 
Now that we have loaded some data let’s deal with the basics of spreadsheets. A 

spreadsheet is basically a table of “cells” in which you can input data. The cells are 

organized in “rows” and “columns”. Typically rows are labeled by numbers, columns 

by letters. This also means cells can be addressed by their “column” and “row” 

coordinates. The cell A1 denotes the cell in the first row in the first column, A2 the 

one in the second row, B1 the one in the second column and so on. 

To enter or change data in a cell click on it and start typing – this will change the 

contents of the cell. Basic navigation can be done this way or via keyboard. Find a 

list of keyboard shortcuts good to know below: 
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Key or 
Combination 

What it does 

Tab  End input on the current cell and jump to the cell right to the current 
one 

Enter  End input and jump to the next row (This will try to be intelligent, so if 
you’re entering multiple columns, it will jump to the first column you 
are entering 

Up  Move to the cell one row up 

Down  Move to the cell one row down 

Left  Move to the cell left 

Right  Move to the cell on the Right 

Ctrl+<direction>  Move to the outermost cell in the direction given 

Shift+<direction>  Select the current cell and the cell in <direction> 

Ctrl+Shift+<direc
tion> 

Select all cells from the current to the outermost cell in <direction> 

Ctrl+c  Copy – copies the selected cells into the clipboard 

Ctrl+v  Paste – pastes the clipboard 

Ctrl+x  Cut – copies the selected cells into the clipboard and removes them 
from their original position 
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Ctrl+z  Undo – undoes the last change you made 

Ctrl+y  Redo – undoes an undo 

 

Tip: Practice a bit, and you will find that you will become a lot faster using the 

keyboard than the mouse! 

Freezing Rows and Columns 
The spreadsheet we are working on is quite large. You will notice, that while 

scrolling the column with the column labels will frequently disappear, leaving you 

quite lost. The same with the country names. To avoid this you can “freeze” rows 

and columns so they don’t disappear. 

Walkthrough: Freezing the top row 

1. Go to the Spreadsheet with our data and scroll to the top. 

2. On the top left, where the column and row labels are you’ll see a small 

striped area. 

 

3. Hover over the striped bar on top of box showing row “1”. A hand shaped 

cursor should appear, click and drag it down one row. 
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4. Your result should look like this: 

 

5. Try scrolling – notice how the top row remains fixed? 

Sorting Data 
The first thing to do when looking at a new dataset is to orient yourself. This 

involves  looking at maximum/minimum values and sorting the data so it makes 

sense. Let’s look at the columns. We have data about the GDP, healthcare 

expenditure and life expectancy. Now let’s explore the range of data by simply 

sorting. 

Walkthrough: Sorting a dataset 

1. Select the whole sheet you want to sort. Do this by clicking on the right 

upper grey field, between the row and column names. 
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2. Select “Sort Range…” from the “Data” menu – this will open an additional 

Selection 

3. Check the “Data has header row” checkbox 

 

4. Select the column you want to sort by in the dropdown menu 

5. Try to sort by GDP – Which country has the lowest? 

6. Try again with different values, can you sort ascending and descending? 

Tip: Be careful! A common mistake is to forget to select all the data. If you sort 

without selecting all the data, the rows will no longer match up. 
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Filtering Data 
The next thing commonly done with datasets is to filter out the values you don’t 

want to see. Did you notice that some “Country Names” are actually not countries? 

You’ll find things like “World”, “North America” and “Arab World”. Let’s filter them 

out. 

Walkthrough: Filtering Data 
1. Select the whole table. 

2. Select “Filter” from the “Data” menu. 

3. You now should see triangles next to the column names in the first row. 

4. Click on the triangle next to country name. 

5. You should see a long list of country names in the box. 
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6. Find those that are not a country and click on them (the green checkmark 

will disappear). 

7. Now you have successfully filtered your dataset. 

8. Go ahead and play with it – the data will not be deleted, it’s just not 

displayed. 
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