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fp] Learning Outcomes 

At the end of this unit students win be able to: 

Analyze the usage of emerging technologies in various walks of life (e.g., artificial 

intelligence, 5G, robotics, computer-assisted translation, 3D and holographic imaging, 

virtual reality, distributed applications, block-chain, and Machine Learning). 

Identify and analyze a network and identify core networking components and their roles. 
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1.1 Emerging Technologies 

Emerging technologies refers to growing areas of technological innovations tha 

represent progressive developments in information and communication technolog 

(ICT). Emerging technologies will change and improve many basic tasks related wit 

our daily life, business, communication, travel, education, etc. 

1.1.1 Internet of Things (loT) 

Internet of Things is a worldwide network of physical 

devices (things) having wireless connection with 

Internet. These devices are embedded with sensors, 

software and other technologies for exchanging data 

without human intervention. For example, 

refrigerator, car and air-conditioner can be connected 

to Internet of Things with embedded sensors and 

software.The operation of these things can be 

remotely controlled. 

1.1.2 Embedded Systems 

• An embedded system is a computer hardware 

system in which a microprocessor and software is 

embedded to perform a dedicated task. Embedded 

systems are developed to control opeiations of 

machines. These systems are commonly found in 

automotive industry, home appliances, medical 

equipment and telecommunication, commercial and 

military applications. 

1.1.3 Edge Computing 

V- 

Edge computing network system that allows storing, 

processing and analyzing data where it is generated 

instead of in a centralized data processing system. It 

brings data processing closer to the source of data. 

For example, edge computing can manage city traffic 

more effectively by storing and processing the traffic 

date in different areas of the city. 
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1.1.4 Data Anatytics 

Data analytics refers to analyzing/examining data 

sets to find trends and make conclusions about that 

information. It applies to all the fields including 

education, healthcare, financial services, 

manufacturing, insurance, etc. It helps organizations 

in becoming forward-thinking in their decision 

making. 
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Data Analytics 

1.1.5 5G 

5G is the 5th Generation cellular network technology developed to increase the speed 

of telecommunication networks. It is available in some cities and is expanding all over 

the world. Faster connectivity speed of 

5G is advancing societies and enhancing 

the day-to-day experiences as it provides 

% 

high speed Internet service. 

The benefits of 5G are faster mobile 

phone service, quicker downloads and 

better connectivity between a large 

numberoflCTdevices.i f" ^ ''' 
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LI.6 3D and Holographic imaging 

(3D holographic imaging is a new technology that uses laser beams to create three- 

dimensional images called holograms. A 3D hologram displays objects and animations 

that seem to be real. A 3D hologram exists freely in space and a person can walk around 

itandseeitfromallthesides.j 



1.1.7 Artificial Intelligence (AI) 

Artificial Intelligence is the branch of computer 

science concerned with the use of computer 

systems to solve real world problems/ complex 

problems that need human intelligence to solve. 
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1.1.8 Robotics 

Robotics deals with the design, operation and j^[ 

application of robots to perform tasks done 

traditionally by human beings.(Robotics are 

widely used in automobile manufacturing, 

packaging, laboratory research and cleaning 

homes. 

r 

fc 

•• 
T 

I 

- 

y 9 • 

• ^ 

' * -..i 

» 

A 

, 
Vi 

17 

W 

1.1.9 Computer-Assisted Translation (CAT) 

Computer Assisted Translation refers to the use of computer software that translates 

% 

text from one language to another. CAT ensures consistency across all the translations 

and reduces cost. The ability to quickly and accurately translating information into 

another language has become very significant part in doing business in the global 

economy. 

Vfrtu al Reality 

/ 

1.1.10 

Virtual 

computer-generated simulation with objects 

and scenes that appear to be real. It creates a 

totally artificial environment. The users of 

virtual reality may have to wear helmet or 

goggles computer video games and flight 

simulators are examples of virtual reality. 
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1.1.11 Distributed Applications 

A distributed application is a computer software installed on servers in a network. It 

runs on multiple computers at the same time to perform a single tasl^fetsmsed when 

workload is too much for a single server to handle. Some examples of distributed 

applications are cellular networks, social networks',' online banking and supermarket 

check-out systems, etc. 
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, Distributed Applications 
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Middleware (Distributed System Layer) 
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Local operating 

system (LOS) ■ - 

Local operating 

system (LOS) 
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Protocol (e.g. TCP/IP) 

Distributed Applications 

1,1.12 Blockchain 

Blockchain is a chain of blocks that contains groups of information that cannot be 

changed or deleted. When information is filled in a block, it is closed and linked to other 

type 

a 
banks 

secure recording of digital information, 

financial services for secure recording and sharing of digital information such as 

transactions. 
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1.1.13 Machine Learning 

Machine learning is a subfield of artificial intelligence. It is a discipline of AI that allows 

computer to learn automatically by analyzing huge amount of data and provide results 

based on past experience. Some examples of machine learning applications are speech 

and image recognition, automatic language translation, self-car driving, google map 

and malware filtering. 
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1.2 Computer Network 

An interconnected system of ICT devices to share hardware and software resources is 

✓ 

r 
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Do you know? 

A protocol is a set of 

rules followed by both 

sender and receiver in 

order to communicate. 

called a Computer Network. 

1.2.1 Data Communication 

The Data Communication is the process by which 

information is exchanged through ICT devices in a 

computer Network. 

1.2.2 Components of Data Communication System 

Data communication system includes a sender, a receiver, a communication medium 

and a message that is to be sent. 

o Sender is a person/entityinitiatingthe communication. 

© Message is the information that the sender wishes to share. 

% • 

• Medium is the mean or path by which the message is sent. 

• Receiver is the person/entity who receives the sent message. 

<< NOT FOR SALE Unit 1: ICT Fundamentals 
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Sender 

Medium 

Receiver 

Data Communication System 

1.2.3 Client Server Architecture 

A client computer requests for the required 

services to the corresponding server. 

A server is responsible to provide the 

requested services to the client, i.e., print 

server, web server, file server etc. 

Client/Server architecture is a computing 

model in which the server hosts, delivers and 

manages most of the resources and services to 

be requested by the client. 

Server 

\ 

Laptop 

Smartphone 

Client-Server Model 

Online banking system is an example of client server architecture. The bank customer 

(client) accesses the online banking service with a web browser. The server located at 

the bank verifies the login username and password and provides the required service 

such as fund transfer or available balance. 

1.3 Types of Computer Networks 

Workstation 

Workstation 
Workstation 

Network (LAN) 

(A 

;mall geographical area (such as a school, 

•esidence, laboratory etc) is known as Local Area 

VTrtftArrwV ^ 

Workstation 
Workstation 

Hub 

Workstation 
Workstation 

Local Area Network (LAN) 



1.3.2 Metropolitan Area Network (MAN) 

Metropolitan area network is a large computer 

network within a metropolitan area. MAN can 

serve a large city or a university campus having 

several buildings. 

CITY 

Residential 

Aparlmenls 

—x 

m School 

MAN 

Shopping Mall 

U. 
[) 

Office Building Library 

Metropolitan Area Network 

/ ^ 

1.3^3 Wide Area Network (WAN) 

A global network of ICT devices is also known as Wide Area Network. It is a network 

that exists over a large-scale geographical area that connects different smaller 

f\ 9 

networks, including local area networks (LANs) etc. 

For example, a banking system where 

hundreds of branches in different cities are 

connected with each other in order to share 

their official data. 
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Wide Area Network 

1.3.4 Personal Area Network (PAN) 

Personal Area Network is an interconnection of 

electronic devices within an individual person's 

work place. It generally uses wireless 

technologies and provides communication over 

a short distance, less than 10 meters. 

1.3.5 Virtual Private Network (VPN) 

A Virtual Private Network (VPN) allows the 

user to access the web privately and securely 

through VPN gateway. For example, the 

communication between the ATM and your 

bank account. 

iTSfi 

Personal Area Network 

rvyDo you know? 

Bandwidth is range of frequencies 

used for transmitting signals. 
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Headquatters 

Home office 

Branch Office Telecommuter 

Virtual Private Network 

u 

Network hub 

1.4 Communication Devices So-B- ^ 

A communication device is used for communication between different ICT devices. It 

transmits information using wired or wireless connection. 

1.4.1 Network Hub 
^ • 

A hub is a network device that connects multiple 

computer together in a small network. Generally, it is 

used in a LAN. It receives data from a computer and 

transmits it to all the computers in the network. Only 

the computer to which it is destined will accept the data 

while the others will ignore it. 

Va.2 Network Switch 

Network switch is a device that allows computers in a 

network to connect with one another using wired 

communication. It receives message from any device 

connected to the network and transmits that message 

directly to its destination computer. It maintains a table 

(MAC) for forwarding dataJ^ c 

1.4.3 Router 

A router is a network device which connects two or 

more LANs. It forwards incoming message using the 

best route towards the destination. It maintains 

routing table for forwarding data. 

Network switch 

r 

Router 
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Network 

NIC allows a computer to connect to a network to 

access hardware/ software resources including 

Internet. Now a days, most of the computers, 

laptops; tablets, smart phones etc. are equipped 

with wireless network cards. 

1.4.5 Wireless Access Point (WAP) 

Access^PoiirtiTnetwork device that is connected 

to a wired network and allows communication 

devices to transfer data wirelessly. It is used for 

extending the wireless coverage of an existing 

network and for increasing the number of users 

* 0* 

thatcan connect to it. 

1.4.6 Light Fidelity (LiFi) 

LiFi is a wireless communication technology that 

uses the infrared and visible light spectrum for 

high speed data communication. It supports high 

speed, secure, bi-directional and fully networked 

wireless communications. It also supports user 

mobility and multiuser access. 

1.4.7 Smart Phones 

Smart phone is equipped with more advanced 

features than traditional phones e.g. high 

resolution touch screen display, WiFi 

connectivity and web browsing capabilities. They 

are multi-purpose mobile computing devices 

that facilitate to access Internet, music, video, 

camera, gaming etc. 

if- 
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- 
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Network interface card (NIC) 

& 

'i — & 

* - r> «' m 

Wireless access point (WAP) 

Tip 

By using LiFi in all the lights in and 

around a building, the technology 

could enable greater area of 

coverage than a single Wifi router. 
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Smartphones 
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1.5 Transmission Media 

Data is transmitted from a source to a destination using guided media [cables} or 

unguided media (wirelessly). 

Transmission media 

Guided 

" , . 

(wired] ] [Unguided (wireless]j 

Coaxial Twisted Pair Fiber-optic 
Radio waves Microwave Infrared 

1.5.1 Guided Media 

\ Coaxial cable is a type of copper cable specially built with a metal shield and other 

:omponents engineered to block signal interference. It is primarily used by cable TV 

:ompanies to connect their satellite antenna facilities to customer homes and 

businesses. 

Outside insulation 

Insulation 

-.f 

•lA'L. 

£ 

•V 

Copper mesh Copper wire 

Coaxial cable 

A twisted pair cable 

together in a twisted pattern and running them parallel to each other. This type of 

cable is widely used in different kinds of data andvoice infrastructures. 

Outer sheath 
Polyester film 

Copper Wires 

eparator 

Overall aluminum 

foil shield 
Drain wire 
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A fiber-optic cable is a long-distance 

network cable made from strands of glass 

fiber that uses pulses of light to transfer data at 

high speed. This cable provides higher 

bandwidth and transmits data over longer 

distance. A typical glass optical fiber has a 

diameter of 125 micrometers (pm). 

Strength Member 

/ 

Cladding 

/ 

Core 

Outer Jacket Coating 

Fiber-optic cable 

1.5.2 Unguided media 

Radio waves is a wireless medium used to transmit a message. Today, many types of 

wireless devices use Radio waves e.g., cordless, cell phones, radio and television 

broadcast stations etc. 

Microwave is a line-of-sight wireless communication technology in which signal 

travels in a straight line. It uses high frequency wireless connections that can send and 

receive voice, video, and data information at high speed. 

Transmission 

line 

Transmission 

line 

Transmitter 

input 

Microwave communication 

Receivei 

4- 

Output 

Cordless 

Infrared (IR) waves are inexpensive mode of 

wireless communication. It is very easy to use 

Infrared technology in devices or systems that 

convey data through infrared radiations. It is 

used for short and medium-range 

communications. It is used in TV remote, car 

locking etc. 

nl Television 

Infrared Radiations 

Remote 

Infrared wireless communication 
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1.6 Wireless Communication System 

A wireless communication is a type of data communication between two or more 

devices using wireless communication technologies. 

The following are the benefits of wireless communication: 

• Easyto install and easy to maintain 

• Users can communicate while on the move 

• Provides faster transfer of information 

• Easy to expand the network 

1.6.1 Cellular Communication 

Cellular Communication refers to mobile phone communication based on geographic 

divisions [land areas) called "cells". It provides voice and data services with high 

bandwidth connectivity. 

3 

rfir^s 

6 

Base station 

g Relay 

is Mobile 

. . ' ' Cellular communication 

Base Station isa central connection poincfor a wireless device to communicate. 

Relay Station Is a radio station that receives radio signals and retransmit them m 

order to extend their range. 

Mobile is a device that is used for remote access. 

1.6.2 Satellite Technology 

Communication Satellite is an artificial satellite that provides communication links 

located at different areas on earth. It provides high-speed communication over large 

areas. It is used in variety of applications like navigation system and weather 

forecasting. 

sk 
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Satellite in space 

UpImU 
Downlinh 

Source 

Ground Station 

Dcslinolion 

Ground Station 

Satellite communication 

Artificial Satellite is a system that is launched in space and moves around the 

earth. It receives signals from a ground station, amplifies it and then retransmits to 

another ground station located far away. 

Ground station is equipment installed on the earth that sends or receives signals to 

and from a satellite. 

Uplink is the link from a ground station to a satellite for communication. 

Downlink is the link from a satellite to a ground station for communication. 

1.6.3 Global Positioning System 

Global Positioning Systems (GPSJ is a 

satellite-based navigation system which 

helps users to determine geographical 

locations. GPS is also used to measure the 

distance between two or more objects. 
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1.6.4 Bluetooth 

A Bluetooth is a wireless technology for short range 

wireless interconnection of mobile phones, computers, 

headphones, speakers, printers and other electronic 

devices. 
> 

Bluetooth 
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Emerging technologies refers to growing areas of technological innovations 

that represent progressive developments within a field. Emerging 

technologies will change and improve many basic tasks related with our daily 

life such as business, communication, travel, etc. Some examples of emerging 

technologies are Internet of things, embedded systems, edge computing, data 

analytics and 5G. 

Some applications of emerging technologies include artificial intelligence, 

robotics, virtual and augmented reality, computer-assisted translation, 

blockchain and machine learning. 

Computer network is an interconnected system of ICT devices to share 

hardware and software resources. Types of networks are local area network, 

metropolitan area network, wide area network and virtual private network. 

Data communication refers to the use of ICT devices to transfer data from 

one place to another. Basic components of a data communication system are 

sender, receiver, communication media and message that is to be sent. 

. . . 

(Two types of data transmission media are guided media and unguided 

media. Guided media refers to data transmission via cables. Unguided media 

refers to wireless data transmission^ ^ 

Cellular communication refers to wireless cell phone communication. It is 

designed for voice communication. 

Satellite technology also provides wireless communication. It delivers high 

speed communication for long distance. 



Exercise 

Multiple choice questions: 

1. The connection of computers in a small geographical area is called: 

a. LAN b' IV1AN 

c; WAN d-PAN 

2. In the high rate of distortion in communication environment which of the following 

communication media is most appropriate? 

a. Coaxial cable b. Twisted pair cable 

c. Fiber optic cable d. TV cable 

3. Which of the'following network device transmits message intelligently to the 

destinatipn device? 

a. Router b. Switch 

c jsjIC d. Access Point 

4. Which Technology preates computer-generated simulation? 

a. Computer Assisted Translation b. Distributed Applications 

c. Virtual Reality d. Machine Learning 

B. Which technology uses laser beams to create images? 

a. Artificial Intelligence b. 3D Holographic Imaging 

c. Robotics d. Distributed Applications " 

6. Which technology provides telecommunication at high speed? 

a. Virtual Reality b. Distributed Applications 

c. Robotics ^ ^ 



V 

Short response questions: 

1. Differentiate between LAN and WAN. 

2. What are the benefits of using networks? 

3. What is the role of network switch? 

4. Diffei entiate between wired and wireless network. 

5. List different tasks that can be performed by robots. 

6. Why distributed applications are used? 

7. What is the purpose of blockchain technology? 

8. Describe 3D holographic imaging. 

Activities 
U 

1. Make a physical model of data communication cycle and demonstrate its 

functionality. 

2. Demonstrate network switch, router, NIC and Wireless Access Point to the 

students and explain their functions. 

.. . . 
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\% 
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"ftfFI Learning Outcomes 

At the end of this unit students will be able to: 

Develop and demonstrate data handling skills (using various software tools e.g. MS Excel, 

Google sheets, etc.) 
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2.3.3 Home tab 

File H o m c Insert Page Layout Fomnulas Data Review 

^ Cut 

fT. 

Cahbri 11 A A 

LgjCcpy - 

Format Painter 

*>/ A 

/ 

B J U - 

^ - A - 

t 

/ 

\ 

Clipboard n. 
Pont ri 

\ 

mm 
\r7>T 

s,'/ r%-« 

[E.< A'rap Text 
General 

L_^ 

4 
fej I 

B Merge & Center - $ ' % ' 

- n 

oo 

00 

\ 0 

Conditional Format as Cell 

Formatting" Table' Styles' 

unent r 
fJumher Stvles 

1 he Home tab provides the following features. 

Gut removes the selection and puts it on the 

Clipboard so you can paste it somewhere else, 

c Copy puts a copy of the selection on the 

r 

Do you know? 

Formatting the worksheet: 

Formatting is used to set the 

Clipboard so you can paste it somewhere else, j layouT of The document to 

io 4- 4-4-1 • j/ 4. u- . make presentable and 
Paste is used to paste the copied/cut object. 

readable. 

Format Painter helps to apply a pm cicular 

selection to other content in the document. • 

The Font can be set by using the 

commands like italicize, underline, bold font 

style and font size etc. 

Cell alignment can be used to align text 

left, right, center etc. 

Wrap Text wraps extra-long text into multiple 

lines so you can see all of it. 

Merge & Center combine and center the contents of the selected cells 

larger cell. 

Hiding and unhidding the 

ribbon is optional by 

clicking on the upper 

right corner of the page. 

in a new 
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2.3.4 Insert tab 

Rle Home Insert Page Layout Formulas Data Review View 9 "f ell 

• — 
□ 

PivotTable Recommended Table 

PivctTables 

Tables 

7D 

Pictures Online 

Pictures 64-T 

Illustrations 

^ Store 

•I My Add-ins 

. i -1| 

Recommended 

Charts ^ 

i 

• • \ 

Add-ins 
Charts 

m -- 

/ 

\i- 

/ 

A ' 

i -- 
SW| 

i & 

PivotChart 3D 

• 

Map " 

Tours 

i 

1/VA 

Jilt 

SS I 

19 iT| L-V 

Line Column Win/ 
# 

Loss 

 Sparklines 

Slicer Timeline Hyperlink 

A 

Filters Links 

4 

I> 

Text Header 

Box & Footer C 

Text 

The Insert tab comprises of the following 

« Insertpictures inserts pictures from location specified by user. 

• Insert Charts help to represent data as graph. 

e Insert Header & Footer insertsheader at top and footer at bottom of each page, 

2.3.5 Page layout tab 

Rle Home Insert 

1 Zm 

Themes 

id Colors"" 

[aI Fonts - 

Effects - 

Themes 

Page Layout 
las Data Review 

View 

Q 

r 

ID 

Margins Orientation Size 

b 

Print 

Area"- 

—i— 

n 

Breaks Background 
Print 

Titles 

♦ 
a 
* 

Wn 

I Hei, 

Sci 

Page Setup 

V T e' rne what you want to do. 

Automatic" Gridlines Headings 

[/i View 0 View t: Automatic "• 

100% 

L 

(ale to Fit 

LJ Print O Print 

Sheet Options i 

Bring 

Forward 

□ 

Send 

Backward 

□. 

cm 

■   

j 

j i 

Selection Align Group Rotate 

Pane ▼ « - 

Arrange 
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2.4 Formulas and Functions 

There are two basic ways to perform calculations using formulas and functions 

2.4.1 Formulas 

A formula is an expression that operates on values in a cell or a range of cells. A formula 

always begins with an equality sign (=]. 

For example, sum of marks of 4 subjects are calculated using the formula: 

= C4+D4+E4+F4. 

G- 

A B 

f 
-C4+D^tE4-F4 

Formula bar 

D F H J 

3 Roll# 

4 1C01 

1002 

1003 

100A 

1005 

MusabUnair 

Hesba Fatima 

Result sheet Annual Exam 

StudsntName English marks Science marks Math marks Urdu marks Obtained marks Average Percentage |Remarks[Pass/Fail) 

Aoun Khan 

Maheen 

Ali Raza 

Pass 85 
14 ^ 62 IS 17 19 

Fail 57.5 
8 

Pass 82.5 16.5 65 16 15 17 IS 

Pass 92.5 18.5 74 17 20 19 18 

Pass 
13.5 54 13 15 14 

Percentage of a student's marks is 

* 

calculated using formula as shown 

below. 

The obtained marks of the students can also 

be calculated using AutoSumX- 

14 
f. =64/80*100 

B 
D E F 

H J 

Result sheet Annual Exam 
2 

Remarics[Pass/fa'il) Percentage 
Obtained marks Average 

Urdu marks Math marks Science marks English marks Student Name 3 Roll# 

Pass 8S 17 58 14 
IS 1/ 18 

Musab Urnair 1001 4 

Fait 57.5 11.5 46 3 8 12 
13 Heeba t-anma 5 1G02 

Pass 82.5 16.5 66 16 18 17 
!5 Aoun Khan 1003 6 

Pass 92.5 18.5 74 17 20 19 18 Maheen 1004 7 

Pass 
67.5 13.5 54 13 15 14 

All Raza 1005 

<< NOT FOR SALE 
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2.4.2 Functions 

A function is a defined formula that performs calculations using specific values in a 

particular order. Microsoft Excel includes many common functions that can be used to 

quickly find the sum, average, count, maximum value, minimum value etc. 

SUM( ) Function 

The SUM ( ) function is used to add values from a selection 

of cells. Example: =SUM(C4:F4] 

A simple selection that sums the values of a range in a row. 

Similai ly, we can define the range for a column as well. 

G4 

/' ; =SUM(C4:F4) ■ 

— B 
D i E i 

1 1 
F G \ J 

H ' 
1 1 i 

—i-J 

4_j 

Result sheet Annual Exam 

3 'iRolltf 

• 

Student Name English marks 

18 

Science marks Percentage Math marks Urdu marks Obtained marks Average 

1001 MusabUmair 
17 17 85 13 68 Pass 14 

5 i 1002 Heeba Fatima 13 12 11.5 57.5 Fai 13 45 

6 1003 AounKhan 
18 65 15.5 

7 i 1004 Maheen 
74 Pass 

8 i 1005 Aii Raza 12 14 15 13 54 13.5 67.5 Pass 

9 75 Total marks 

C9 - i 

i. 
X V' /x i^=SUiVI(C4:C8) 

A A e D C E F G H 

1 

Result sheet Annual Exam 2 

Science marks 

• * * - • • 
. . . r 

Urdu marks 

--T-k 

-•el'.- - ' 
Average 

Roll If 3 Student Name Math marks 
* * ■ •« 

ige • - 

1001 MusabUmair 18 17 19 14 58 17 85 Pass 

5 1002 Heeba Fatima s 13 46 115 Fail 575 
-1 

6 1003 Aoun Khan 15 17 18 16 55 16.5 82.5 Pass 

7 1004 Maheen 18 19 20 17 74 185 925 Pass 

8 Ali Raza 1005 12 14 15 13 54 135 675 Pass 

9 Total marks 76 

AVERAGE ( ) Function 

The AVERAGE [ ) function is used to calculate the average of selected cells. 

=AVERAGE(C4:F4} .H 

Example; Average marks of a student is calculated using Average Function as shown below. 

^ NOT FOR SALE 
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ft U fc! i- 

BH 

H4 
Lx 

fx =AVERAGE(C4:F4) 

B 
i 

D H 1 ) 

2 Result sheet Annual Exam 

3 R0ll#> Student Name English marks 

• 

Sdence marks Math marks Urdu marks Obtained marks -Ayerage 

r 

Percentage Remarksf Pass/Fall) 

4 1001 Musab Umair 18 17 19 14 68 17 Pass 

5 1002 Heeba Fatima 13 12 8 ' 13 46 11.5 57.5 Fail 

6 1003 Aoun Khan 15 17 18 16 66 16.5 82.5 Pass  

7 1004 Maheen 18 19 20 17 74 18.5 92.5 Pass 

8 1005 All Raza 12 14 15 13 54 13.5 673 Pass 

9 
• 

Total marks 76 | 
    —— 

1F( ) Function 

The IFQ function is used to check a condition and returns one value for a TRUE result, 

and another for a FALSE result. 

Example: It can be used to calculate the grade of students based on criteria. 

=IF(I4>=60J "Pass" "Fail") 

Example: Result [Pass or Fail) of a student is calculated using IF function as shown 

below.    

'* fx =IF(I4>=60, "Pass","Fail") 

H G 
C 

A 

Result sheet Annual Exam 
2 

v/TLV - 

ObtHirtsd marks Rgrcentage Urdumans SclerHS marks marks 
fell# Student Name 3 

Pass 85 17 68 14 19 17 18 Musab Umair 4 1001 

Fai 57.5 11.5 46 13 8 12 13 Heeba Fatima 5 1002 

Pass 82.5 16.5 66 16 18 17 ■ 15 Aoun Khan 6 1003 

Pass 92.5 18.5 74 17 20 19 18 Maheen 7 1004 

Pass 67.5 13.5 54 13 13 14 AliRaza 12 8 1005 

62 Total marks 76 9 

MAX( ) Function 

The MAX ( ] function is used to find the maximum value from a range of cells. 

=MAX(G4:G8) finds the maximum marks obtained by a student in a class. 

r 
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I wm 

G9 

A 

A 

B 

=MAX(G4:68 

C D 
H 

J   j 

1 

2 Result sheet Annual Exam 

3 Roll 0 Student Name English marks Science marks Math marks Urdu marks Obtained ma'ks Average Percentage iRemarkslPass 

4 

W W w w 

1001 (Musab Umair 18 17 19 14 68 17 85 Pass 

S 1002 Heeba Fatima 13 12 8 13 46 11.5 57.5 Fail 

6 1003 (Aoun Khan 15 17 18 16 66 16.5 82.5 Pass 

7 1004 Maheen IS 19 20 17 74 18.5 92.5 Pass 

S 1005 All Raza 12 14 15 13 54 13.5 67.5 Pass 

0 Total marks 76 | 62 Maximum marks 74 

MIN( ) Function 

The MIN[ } function is used to find the minimum value from a range of cells. 

=MIN fG4:G83 finds the minimum marks obtained by a student in a class. 

G9 fx =MIN(64:G8) 

E D G F 

Result sheet Annual Exam 

5 

8 

Roll ft [Student Name English marks Science marks 

1001 Musab Umair 18 17 

1032 Heeba Fatima 13 12 

1003 | Aoun Khan | 15 17 

1004 Maheen ' 18 19 

1005 AliRaza | 12 14 

Iota! marks 76  62 

Math marks 

19 

20 

15 

Urdu marks Obtained marks 

14 

13 

16 

17 

13 

Minimum marks 

55 

74 

54 

45 

Average Percentage Remarks(Pass/FaiI) 

17 85 Pass 1 

11.5 57.5 Fail 

16.5 

• 

32.5 Pass 

18.5 92.5 Pass 

13.5 67.5 Pass 

j 

2.4.3 Sorting Data 

Sorting is the process of arranging data in specific order. The data can be sorted in 

ascending or descending order. Result sheet is displayed according to percentage in 

• • 
' m. 

descending order. 

/■ HI 

H G f E D C B A 

2 

Result sheet Annual Exam 3 

Remarks(Pass/fail) 
Obtained marks Math marks Urdu marks Percentage Average Science marks English marks 4 Rollfl Student Name 

Pass 92.5 18.5 20 17 7- Maheen 19 18 5 1004 

Pass   17 S5 68 Musab Umair 19 14 18 17 6 1001 

Pass 82.5 56 16.5 18 16 Aoun Khan 15 17 7 1003 

Pass 67.5 15 13 54 13.5 AiRaza 12 14 1005 

Fail 13 46 57.5 Heeba Fatima l? 11.5 13 1002 5 
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2.5 Chart 

Pa9C Layout Fo«mut«i OiU fiavww Vtf* 9 Te*mtyih»tyouwint«cdo. 

1 

ydtd Tafcv 

p -a- (?i + 

PfcturrT On'rn? SHipc: Smart Art Soccnshot 

Picture. 

Store 

i^M/Add-ms • 

' ■ustn* 

SV 

Visio D-ila 

Vr»u3ti:or 

Bmg Maps 

People Gnph 

Z 

11 

/ 0 CoHimn 

IU\ 

Recommcndtd 

Chirt; 3 

  

3 D Column 

D H ) K L ifl]® IfP 

!j l-il1 4® ® 

IM 

2-D0« 

3-D Bar 

fx=] 

CO o 

6"^ 

jl lA''* Cclumn Chirt:. 

Chart is a graphical representation of data in a worksheet. Microsoft Excel provides facility of 

creating different types of charts e.g., column chart, bar chart, line chart, pie chai t etc. 

1.Select the required cells that contain data to be used in the chart. 

2.Click the Chart button from the Insert tab. 

• • 

S.Click the required type of Chart. 

In the previous example, select name and percentage columns and insert chart. 

Chart title 
Chart area 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Percentage 

Vertical axis 

Musab Umair Heeba Falima 

— 1  

Aoun Khan 

 r 

Maheen Ali Raza 

Horizontal axis 
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Some Common Shortcut Keys 

Ctrl + X 

Ctrl + V 

Ctrl + S 

Ctrl + P 

Ctrl+Z 

Ctrl+Y 

Shift + F3 

F7 

Fll 

Shift + F7 

Shift + Fll 

Alt + F4 

Alt + = 

Ctrl + N 

Ctrl + A 

Ctrl + B 

Ctrl + C 

Opens new/blank^wortoook 

^rf^lTcont^ 

Bold highlighted selection 

Copy selected object 

Cut / move selected object 

Paste, cut/copied object 

Save the document 

Open the print window 

Undo last action 

Redo the last action performed 

Insert function 

F1 

Check spelling 

Insert new chart 

Thesaurus 

Insert new worksheet 

Exit workbook 

Autosum 

» 
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A spreadsheet software is an application software used for analysis and 

storage of data in a tabular form. 

Microsoft Excel is a spreadsheet software that is used to organize and 

manipulate data using formulas and functions. In Microsoft Excel, a workbook 

is a collection of one or more worksheets in a single file. In Microsoft Excel, 

worksheet is a collection of cells organized in rows and columns that allows 

you to organize information as a table. 

The Home tab provides groups of clipboard, editing, styles, font and 

paragraph; to change settings of spreadsheet such as font type and size, bullets, 

etc. 

Insert tab helps to insert different objects in the spreadsheet, like tables, word 

art, symbols, header, footer, text boxes, equations, etc. 

Page layout tab is used to set margins, page orientation, page size, line 

numbers and paragraph, etc. 

The Formulas tab provides many Excel functions categorized in different 

groups like math, financial, statistical, logical, etc. 

The Data tab handles huge amount of data and provides functions related to it, 
0 # 

like importing data, etc. 

The Review tab is used to review a spreadsheet for tasks like spell check, 

dictionary, translation, etc. 

A formula is an expression that operates on values in a cell or a range of cells. A 
% 

formulaalways begins with an equality sign (=). 

A function is a defined formula that performs calculatiofi using specific values 

in a particular order. 

Sorting is the process of arranging data in specific order. 

* • 

Chart is a graphical representation of data in a worksheet. 
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Exercise 

1 

WuHipic choice questions: 

The basic unit of a worksheet into which you enter data in Excel is called a 

(a) Cell (b) Table (c) Box (d) Column 

Which Microsoft Excel function is used to find the highest value in the given range? 

' ^ (d] MIN() 

2 

3 

[a] SUM[} (b] AVERAGE(} 

Formula in Microsoft Excel must start with: 

(c) MAX() 

4, 

(d) W - (b) = (c) + 

Which Microsoft Excel function checks whether a condition is true or false? 

' (d) AVERAGE( ) 
(a)SUM( } 

5. Excel is used to prepare a 

(b) M1N[ ) 

6, 

(a) Presentation (b] Email 

W IF(} 

[c] Spreadsheet (d) Webpage 

In a selection, to calculate the number of numeric entries present, function is used 

[a) Sum 
(b] Average (c) Count (d) Value 

Short Response Questions: 

1. Write down the uses of Microsoft Excel. 

2. What is the purpose of formula bar? 

3- Differentiate between worksheet and workbook 

4. What are the steps to create a Pie chart? 

5. Label the picture. 
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ALGORITHMIC THINKING AND PROBLEM SOLVING 

.. • r r ll»-2 ,% h f • • f \ 

 1 

Learning Outcomes 

At the end of this unit students will be able to: 

■ Apply the concepts of computational thinking and problem-solving strategies to solve 

complex problems by identifying the most efficient algorithm. 

Apply the concepts of nesting in algorithmic design thinking. 
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3.1 Problem Solving 

We spend a lot of time in solving our daily life problems which may be related to 

schools/individuals. 

% 

Problem Solving defines the process of analyzing some particular situation and 

behaving accordingly in order to generate some response. 

3.1.1 Types of Problems 

Some problems are very simple and small, and we can quickly solve them ourselves 

because we just need to follow obvious rules and there's only one solution for it. 

are c<"nplicated problems 

q ire a bit more expertise. However, sometimes ^ .■—    

A problem is a challenge or 

situation for which a solution is 

required. 

we may have to face complex problems that not 

only require expertise but may also require 

collaboration, and a considerable amount of time 

efforts to solve them. 

3.1=2 Computer as a Problem Solving tool 

Regardless of the area of study, computers help us in solving problems in a more 

effective and efficient way. With the rapid advancement in technology, computers are 

able to solve problems by performing billions of operations per second. 

3 .1.3 Computer's Information processing Model 

Since we will be using computers to solve problems, 

it is important to first understand the computer's 

information processing model (See the figure). Some 

kind of input is obtained, then the input is processed 

according to some given instructions and 

accordingly the output is generated. 

Input devices 

Not all problems have the same level of 

complexity. 

-»» 
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Output devices 

Computer processing model 



For larger and complex problems, we need to iterate 

the input/process/output steps for a number of 

times, producing intermediate results along the way 

that solve part of our problem, but not necessarily 

the whole problem. 

The given diagram shows the steps to solve a 

problem 

vA 

I I Sa 

A 

- kr a 

i Develop an A 

4 wdtefflfcil 

vv.r. 

: C4. 

4 

1 c? - 1 S 

i 1 

,> (U* 

V-tr 

(a) 

:r 

(b) 

3.1.4 Scope and Limitations of Problems 

Before you begin to develop an algorithm of the problem, you must first define the scope 

of your problem. The scope defines the boundaries of what a solution must provide to 

meet the requirements. Whereas the Limitation of a problem refers to the aspects that 

are beyond the study/implementation of the problem. 

Example 1: 

Let's design a simple calculator with very basic arithmetic 

operations. 

If the identified problem is to "design a calculator with 

arithmetic operations" Then its scope is just to have four 

functionalities (as mentioned in figure a) e.g. Addition, 

Subtraction, Multiplication, and Division. Performing 

other operations (as mentioned in figure b) are its 

limitations. 

Let us understand this with another example, 

Example 2: 

You are checking your email at home and are 

unable to access your email account. If you can 

not resolve the problem quickly, you might go to 

your brother and ask him if he is also 

# 

experiencing the same problem. 

Unable to access your email account 

Check your network 

« 
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If your brother is having the same problem, you feel relieved and decide that the 

problem is relevant to a network (this is a Limitation} and you or your brother can't 

resolve this at your end. However, if your brother says no, email is working as expected, 

you might look at your own system's network settings (this is a Scope]. 

3.1.5 Halting Problem 

We must understand that while using computers as a tool for problem-solving, there 

aie some tasks a computer cannot do, or a human can do in a better way than 

computers. 

Foi example, computers lack common sense, they have no feelings, etc. In addition, 

there are some limitations that are faced while solving problems, such as 

computational resources (CPU, storage, etc.} and time constraints in which a solution is 

required (real-time applications}. 

Hence, there could be some problems, for which we can't develop an algorithm that can 

answer the problem correctly in a finite amount of time and with limited computational 

resources. One of the well-known unsolvable problems are the halting problems. 

The halting problem is a decision problem about the computer programs to 

determine, whether this will eventually finish running. However, in this scenario, no 

limitations of computational and time constraints are considered. 

3.1.6 Algorithms Efficiency 

The computers always have limited resources i.e. computational power (CPU), 

memory, etc. The programs (software}use these resources and therefore these must 

be used wisely. We know that every program fed into the computer is based on some 

algorithm. The efficient algorithm have fewest number of steps and Algorithmic 

efficiency is a property of an algorithm which relates to the amount of computational 

resources used by the algorithm. 

Will the program terminate or will it run foi ever? 1 ust think!!! 

j 
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So the key responsibility lies on the algorithm designers. They not only have to design 

the algorithm in a way that generates correct/expected results but also have to 

consider the usage of the limited resources in a better way. Therefore, may be two 

different algorithms for the same tasks. 

The efficiency of algorithms is analyzed based on the usage of different resources. A 

good algorithm is correct, but an efficient algorithm is both correct and efficient. 

Tip 

An efficient algorithm gives 

maximum output by using 

minimum resources. 
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Example3: 

Perform multiplication oftwo numbers 

4x2 

^"1 p-l 

; t.•• •" 

• 

l I 

fl . .. . 
.•'-if'- • \ 

r i 

LJ 

2+2+2+2=8 

4x2 8 

So we have two options 

a} Multiplication using multiplier operator 

b) Multiplication by repeated addition (we repetitively group and add the same 

number again and again to find the answer]. 

Both of the above are two different algorithms that ultimately generate the same 

result. These two algorithms have different efficiency. 

The option 'b' is more efficient than option 'a' because comparatively it has less 

processing. 

r 

t. 
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3-2 Pseudocode 

We already know that before going into the implementation phase while solvin 

problem, first we need to design the solution. For this purpose, we use algorithms. Th 

algorithms solve problem in a precise and systematic way by providing a sequence of 

steps to be used. One way to provide the flow of these steps is flowchart, that is a 

graphical representation of the algorithm. In this section we will come to know about 

another way through which algorithms are represented that is the 'Pseudocode'. 

Pseudocode is an implementation of an 

algorithm in the form of annotations and 

informative text written in plain English. 

Do you know? 

Pseudocode is pronounced by keeping 

the first character 'P' silent and 

breaking the remaining word into two 

parts so 'seudo' & 'code'. 

The pseudocodes are helpful for the programmers to interpret the algorithm into any 

programming language of programmer's choice. During the lifetime of an algorithm 

we usually need to deal with variables and constants. 

A variable refers to a memory location that is used to hold some data and that data 

could be changed during the program execution. Constant refers to a data value that 

does notchange 

3.2.1 How to write a Pseudocode? 

a. Develop the solution logic into your mind by arranging the sequence of tasks. 

b. At the start of pseudocode clearly write a statement of a pseudocode showing main 

goal. 

c. Now write the algorithm by defining sequences, repetitions or conditional 

statements as required by the solution logic. 

s Tip 

Program is intended for machine, whereas 

pseudocode is intended for human. 

« 
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Example 4: 

Main Goal: The program 

allows a user to check whether 

the input (any number) is even 

Line 0. Start 

Line 1. Take input (any number) 

Line 2. If number mod 2 = 0 

or odd. 

Line 3. 

Line 4. 

It is Even 

Else 

Line 5. 

Line 6. End 

It is Odd 

3.2.2 Repeat Loops 

Loops are to repeat an action again and again. While using loops in algorithms, Loop 

Repeat is used to perform this action. 

A repeat loop is executed at least once. It is easier to implement the repeated loop when 

you have already written some lines of pseudocode. 

In the next step when the pseudocode needs to be executed multiple times, we simple 

put a 'Repeat' statement labeling the start of the loop above and Until <condition> 

below the set of code to mark the ending. This way, implement the loop and the said 

task will be run iteratively till the <condition> is not met. If the condition is met in the 

very first iteration, the loop will terminate but even then the set of code will be executed 

at least once. 

c 

3n the other hand, if we want the set of code to be run for indefinite times or in a 

:ontinuous fashion then forever loops is used. 

LineO. Start 

Line 1. some lines of pseudocode 

Line 2. Loop Repeat: 

Line3. pseudocode- 

Line 4. ■ pseudocode... 

• • • 

Line 5. 
pseudocode • • 

Line 6. Until <condition> 

Line 7. End 

Line 0. Start 

Line 1. some lines of pseudocode... 

Line 2. 

Line 3. 

Line 4. 

Line 5. 

Line 6. 

Line 6 End. 

Loop Forever: 

pseudocode, 

pseudocode, 

pseudocode. 

End loop 

a: Finite Loop 

b: Infinite Loop 



Example 5: 

The following pseudocode generates average of the marks of five subjects. The 

of each subject are obtained and it is added in the marks of the next subject. It continu 

until the fifth subject and when marks for all the five subjects are obtained. It is divid 

by five. ^ 

Main Goal. Generate average of the marks of five subjects 

Line 0: Set subjects = 5 

Line 1: Set count = 0 

Line 2: Set total = 0 

Line 3: Loop Repeat: 

Line 4: Take input (subject_marks) 

Linc 5: Add subject_marks to total 

Line 6: Increment count by 1 

Line?; Until <count 5> 

I 

LineS: Average = total / 5 

Line 9: Output Average 

Example 6: 

The following pseudocode generates a random number that is added to total variable. 

Meanwhile, the variable count keeps track of how many numbers were generated. This 

way, the running average of the generated numbers is calculated and displayed. To 

terminate a forever loop, generally a combination of keys is assigned which when 

pressed the loop terminates. 

Main Goal: Generate running average of the marks of five subjects 

Line 0 

Line 1 

Line 2 

Line 3 

Line 4 

Line 5 

Line 6 

Line 7 

Line 8 

Set count = 0 

Set total = 0 

Loop Forever: 

Generate Random Number 

Increment count by 1 

Add Random Number to total 

Run_Average = total/count 

Output Run Averagc 

End loop 
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3.2.3 Nested Loops 

Loops can have loops inside themselves (called nested loops). Nested loops are useful 

when an iterative task is to be done for multiple times. 

Considei the example of clock, where the large hand (minute 

hand) points to the minutes. It goes once around the clock 

every 60 minutes making one hour and moving the small hand 

(hour hand). This is perfect example of nesting loop. Let us 

study the same concept from computer's perspective. 

Clock 

Line 0 pseudocode 

Line 1 Loop I: 

Line 2 Loop2: 

Line 3 pseudocode 

Line 4 pseudocode 

Line 5 pseudocode 
% 

Line 6 End loop2 

Line 7 End loopl 

12 

1 

/ 

2 10 

9 3 

8 4 

7 5 

6 

Example?: 

The pseudocode below calculates a mathematical table and displays on screen from 2 

to 10, where each mathematical table is displayed for the first 10 values. 

Line 0: 

Line 1: 

Line 2: 

Line 3; 

Line 4: 

Line 5: 

Line 6: 

Line 7: 

Line 8: 

Set table = 2 

Loop 1: repeat: 

Set index = 1 

Loop2: repeat; 

w 

Result =Multiply table with index 

Display "table X index = Result 

Set index + I 

Until <indcx 11> 

Set table + 1 

Z X1 = Z 

2 x Z -• 4 

2 1.0 20 

3x1 = 3 

3x3 = 6 

3x10=30 

"i 0 vi - 10 

10x2-20 

Line 9: Until <tablcl 1> 
iU x 10 - 100 

<< 
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3.2.4 Constant and Variables 

During the execution of a program, value of reference may change or remain static. The 

ones that remain static during the whole execution of program are constants. 

Constant Name: static value 
PI: 3.14 

On the other hand, the identifier which may, update during execution and newer values 

can be overwritten are variables. Additionally, the memory is assigned based on the 

type of variable. 

Variable Name: value 
int count = 0 

3.2.5 Conditional Statements 

Conditions are check points in a program which determine the flow of a program 

among possible branches based on variable values or events. The scenario presented 

in the pseudocode reflects the use of a conditional statement in daily life. Thereafter, 

what if additional constraints need to be checked before execution of a task, is 

highlighted. 

Line 0: IF it is weekday 

Line 1: 

Line 2; 

Line 3; 

Line 4: 

Dress Up for School 

ELSE 

DO Weekend Activity 

END IF 

Line 0: 

Line 1: 

Line 2: 

Line 3; 

Line 4: 

Line 5: 

Line 6: 

Line 7: 

Line 8; 

IF it is weekday 

IF I am feeling temperature 

Take Medicine Rest 

ELSE 

Dress Up for School 

END IF 

ELSE 

Do Weekend Activity 

END IF 

For example, in case of a user input 

where positive number is required. If LineO: . Take input (any number) 

a negative value is entered it should L,ne 1: IF (number < 0) then 

be checked, discarded and taken 

again from the user. 

Line 2: 

Line 3: 

Take again input (any positive number) 

END IF 
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There may be two or more possible branches and every one of them need to be checked 

and handled accordingly in the program code. The following program takes user input 

and check conditions applied for negative number and number greater than 100. 

% 

Main Goal: Check whether the input number is positive and less than 100. 

Take input (any number) 

IF(number < 0) then: 

Take again input (any positive number) 

ELSEIF(num>100): 

Take again input (any two digit number) 

ELSE: 

Output (the number is correct) 

ENDIF 

The same if-else for separate conditions can also be applied in a single 'if-statement', as 

shown. 

Lastly, it is important to highlight that conditions can also be nested. In the next code, 

nested condition is applied. 

Main Goal: Compare three different numbers A, B and C and find out the largest number. 

Line 0: IF A>B then: 

Line 1: IF A>C then: 

Line 2: Output (A is greatest number) 

Line3: ELSE: 

Line 4: Output (C is greatest number) 

LineS: ' ENDIF 

Line 6: ELSE: 

Line 7: IF B>C then: 

LineS: Output (B is greatest number) 

Line 9: ELSE: 

Line 10: Output (C is greatest number) 

Line 11: ENDIF 

Line 12: ENDIF 

Line 0: 

Line 1 

Line 2 

Line 3 

Line 4 

Line 5 

Line 6 

Line 7 



Summary 

c Problem it is a challenge or situation for which solution is required. There are 

two types of problems: Simple and complex problems. 

• Problem Solving Tools: Computers are used to solve the problems in a faster 

and more reliable way. It follows the input-process-out model. 

• The Scope of a problem defines the boundaries of what a solution must 

provide to meet the requirements, Whereas the Limitation of a problem refers 

to the aspects that are beyond the study/implementation of problem. 

® Halting Problem is to determine, whether the solution will eventually finish 

running. 

% 

• Algorithmic efficiency is a property of an algorithm which relates to the 

amount of computational resources used by the algorithm. 

0 Pseudocode is an implementation of an algorithm in the form of annotations 

that is language independent. 

• Loops are to repeat an action again and again. While using loops in algorithms, 

Loop Repeat is used to perform this action. Nested Loops are the loops that 

have loops inside themselves. 

• Condition statements are check points which determine the flow of a 

program among possible branches based on variable values or events. Similar 

to nested loops, the conditional statements could also be nested. 

<< 
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• 7 Exercise 

Multiple choice questions. 

1. 

2. 

Computers are able to solve problems by performing operations in 

a. Nanoseconds b. Minutes 

^ Days ± Weeks 

  is a graphical representation of an algorithm. 

a. Pie chart b. Bar chart 

c. Flowchart d. Graph 

3. Algorithms are converted to for execution on the computer. 

a. Flowchart b. Pseudocode 

c. English language d. Program 

4. Repetition is construct that allows the steps of an algorithm to be  

multiple times. 

a. Tested b. Executed 

c. Implemented d. Counted 

5. Conditional statements are the checkpoints in the programe that determines: 

a. A condition is true b. A condition is false 

c. Behavioraccordingtosituation d. Nature ofAlgorithim 

6. Value of a variable . 

a. is fixed b. can be changed 

c. depends upon situation d. is always based on condition 

7. Nested loops always have number of loops. 

a. two b. three 

c' ^our d. as many as required 

8-  can be directly input into the computers 

a. pseudocode b. flowchart 

c* code d. algorithm 

Short response questions: 

1- Explain the features of information processing model. 

2. Demonstrate the main steps to solve a problem. 

3. How nested loops are useful in arranging a calendar? 

4. 

Differentiate between scope and limitations of a problem. 

^ NOT FOR SALE   
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Activities 

1. Write a pseudocode that tells 
a user that the number they entered is not a five 

or a six. 

2. Write pseudo code that performs the following: Ask a user to enter a number. If 

the number is between Oand 10, write the word blue. If the number is between 

10 and 20, write the word red. if the number is between20 and 30, write the 

word green. If it is any other number, write that it is not a correct color option. 

3. Give pseudocode of rolling a dice program between 2 players, turn by turn. If 

dice rolls a 6, the same player rolls the dice again. 

4. Develop the pseudocode, that execute the above pseudocode 10 times, count 

the score of both players and announce the winner or match drawn; in the end. 

» 
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PROGRAMMING 

ill Learning Outcomes 

At the end of this unit students will be able to: 

Apply intermediate-level programming constructs (e.g., functions, cloning, conditional 

movement]; by creating mini-games using a visual programming tool. 
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4,1 Visual versus Textual Programming 

Generally, programming languages are either textual or visual in nature. In former, 

input is taken from user and corresponding code for processing is created via keyboard 

like in Python, whereas in latter like Scratch, program is created through drag & drop 

components. Visual programming is more appropriate for novice or casual 

programmers whereas textual programming is suggested for the ones having already 

some skills and knows which goals to achieve through a program. In this chapter, some 

basic components of Python language will be discussed, as well. 

The main features of a programming language should ensure easy to use structure and 

grammar such that mathematical operators can be executed proficiently, i.e. 

expressions are brief with the purpose that more productivity can be achieved without 

writing much code. The applications for automation and commercial purposes are 

—i a  ■ _r onH rrmhilp annlications are are 

are 

writing mucn code, ine applications tor automation anu re- 

developed via programming languages. Websites, game and mobile applications 

developed in C#. On the contrary, iPhone, iPad and Mac based applications ^ 

developed in Swift programming language. Business and commercial applications 

widely use Java for creating professional applications. Python is a widespread 

language nowadays for cutting-edge applications especially in the area of Artificial 

Intelligence. 

i 

python 

Programming languages 

4.2 Visual Programming Using Scratch 

Programming languages comprise of the following basic constructs: 

o Sequence Statements 

o Conditional Statements 

0 Loops 

The code block in a program is executed in sequence. Additionally, 

the flow of the program is controlled by the conditions applied 

whereas repeated tasks are incorporated in loops to keep the code 

block reduced. Programs execute in statements in sequence like [ 

the code block in a Scratch program is executed in sequence. 

o 

a ■ 
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4.2.1 Control the Program with Conditions 

The code you write needs to flow smoothly to achieve the desired result and for this 

purpose conditions are applied. Conditions are simple checks which are either true or 

false. If the condition matches, then corresponding code is executed else skipped. If we 

want 'Pico' sprite to move left 10 steps when left-arrow key is pressed then it should 

only move left. Similarly, with the right-arrow key it should move right. We simply apply 
% 

an 'if-then' condition as shown in figure where it moves 10 steps right and left when 

right-arrow and left-arrow keys are pressed, respectively. 

" 

m: 

-10 steps 

  
. - 

10 

" -k ; 

n o 

Move the sprite 

However, if you keep pressing the right-arrow key the sprite will reach the edge and 

won't be able to move any further. To lessen the number of key-strokes and check the 

program, we changed the value of steps taken to 100 this time. Next, we add an 'if 

condition within the 'if-then' conditions which is 'if on edge, bounce'. This way, when it 

reaches on the edge on the right hand side and another right-arrow key is pressed, the 

sprite bounces and is inverted. Continue to press the right arrow key and it will reach 

the left edge and after one more key press it retains the sprite is in upright position 

again, 

- pressed? / 

move GUI; steps 

if on edge/'bounce 

  

pressed? 

100 

U U 

Bounce the sprite back 

J 
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Let s add another sprite Cat' and place it in the path of 'Pico'. Whenever 'Pico' touch 

the other spi ite while moving we should have a clear picture that the two sprites colliH 

For this pui pose, we introduce an 'If-Then-Else' condition. If 'Pico' touches the 'Cat' > 

gets invei ted (just like it bounced from the edge), else it remains in upright position ana 

keeps moving forward. 

90 

l 90 

S 

# 9 

u u 
* 

-« 

Collision of two sprites 

4.2.2 Loop in Scratch 

Any block of code to execute a task that is to be achieved 

multiple times can iteratively be embedded in a simple loop. A 

loop is a set of instructions which needs to be iterated 

repeatedly, to acquire a particular result. When a simple loop 

is executed it plays a sound file. Delay of 1 second with wait 

command is incorporated such that output can be monitored - 

clicked 

i 

and tracked. 

when 

' 

rni. 

Place sound repeatedly 

Similarly we can load multiple backgrounds and with a 

loop we can change the backgrounds iteratively. 

switch backdrop to next backdrop 

Load multiple backdrops 

■rrr"' hi 

f 

. in / 

f f. I 

V 

Selected Backdrops 
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4.2.3 Types of Loop 

A simple objective now is to move 'Pico' sprite 10 steps, turn 15 degrees and take 

another 10 steps and turn again. This can be iterated multiple times. The same 

objective can be achieved with various loops, and appropriate code is added 

accordingly, discussed as follows: 

a) The first loop is a repeat loop. It takes an integer input 'x' and 

iterates the code in it for 'x' times. In the script shown in figure, 

the loop iterates 10 times, as value of V is chosen as 10. 

b} Next is the 'repeat until' loop. A repeat until loop requires a 

matching condition such that as soon as the condition matches 

the loop terminates. Here a variable 'Counter' is introduced 

such that the terminating condition can be incorporated. 

Before the loop, the value of counter is set to 0 and within the 

loop, it is increased by 1 in every iteration. This way, after 10 

iterations the condition will be TRUE and loop will terminate. 

It is suggested to, experiment with such values for better 

understanding. For example, if the value Counter is set to -1 

by mistake, the desired behavior of the code block will not be 

achieved. Because, rather than increasing the value, the value 

of Counter will decrease in every iteration and the loop will 

execute infinite times. 

0 0 

90 

% 

rrext cottume 

move Uf iteps 

15 

-/J 

degrees 

A repeat loop 

0 0 

90 

1 
Ml 

10 

degrees 15 

A repeat until loop 

oo to x; O y: O 

point In Oketiion 
90 

O 

JO 

' 
next 

O 0t#pf 

25 r 

: 
Ml 

c] Last but not the least is the 'forever' loop. It does not have a 

terminating condition rather has to be incorporated within 

the loop with a conditional statement. To terminate the loop a 

conditional statement is placed at the beginning of the loop 

and the rest of the code to execute the said task follows. 

So, the loop should be chosen according to the task, otherwise 

it will create complex loop. 

A forever loop 
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4.2.4 Nest Different type of loops 

Loops can have other loop(s) inside, if required. In 

the last scenario where 'Pico' sprite moved 15 

degrees, we can have another loop which changes 

different background before movement takes 

place. For this purpose, four backgrounds [as 

earlier) are chosen that change one by one before 

Pico moves, every time. The code is shown in the 

figure below. 

0 

90 

10 

0 JL V- 

!• 

C : ; • &./ I 
'/■ 

v 

•yritch-backdrop to neictbacWrop 

J 

 S£i 

fr 10 tte 
L: 

; 

deg 15 
; - 

Nested loops 

4.3 Functions in Scratch 

Programming languages give the provision of using simple mathematical operations of 

addition, subtraction, multiplication and division. Scratch along with these simple 

mathematical operations also provides some built-in functions, as well. 

4ac?.lijenerate Random Numbers 

A random integer can be generated in the mentioned range of numbers. In the example 

a random number in the range of 1 to 10 is generated and correspondingly assigned to 

the variable counter. 

Counter rfT77) 

  ' • J  ,     

r 

4.3.2 AbsQ Function 

The absolute function ignores the sign of the value and only 

considers the positive magnitude. As shown in the figure, 

absolute value of-9 will return 9. 

4.3.3 Rounding off Numbers 

To round-off numbers, round() function is used. However, for 

round-down floor[ ) function and for round-up is to be used. 

ceilingQ functions are also available for use, as shown in figures. 

• roundQ rounds up a number for every decimal number 

greater than 4, else the said number is round down. 

• floorQ always rounds down a number. 

® ceilingQ always round up a number. 

i 10 

■ 

Is 

9 

, round 55.5 

L. 

O 
56' 

floor 9 of 55.8 

5 

ceiling of 
55.2 
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Additional functions that are available in Scratch are listed as follows: 

Function Name 

sqrt. 

type 

Description 

To get the square root of a number. 

To inquire about a type of an object 

pow 

max 

divmod 

To get power of x in terms of y. 

To get the maximum value from a set of numbers. 

To get the quotient and remainder both in a single instruction. 

bool 

format 

help 

To get the status of a boolean value, whether true or false. 

To get a particular format of a value, e.g. display '%' after a number 

To get the help about keywords and functions, etc. 

4.3.4 Cloning a Sprite 

Scratch allows a sprite to be duplicated, not only once but multiple times. It is useful 

in cases where you can create a snowflake and replicate it multiple times to give 

effect of snowfall. Similarly, in games you can design a bullet and reproduce it to be 

used in a game, etc. In the figure, 'create clone of spritejiame is used to replica 

'Snowflake' sprite wherever a mouse is clicked. The corresponding code is shown as 

well. 
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4.4 Game Design with Scratch 

4.4.1 Creating Single Level Game 

rp 

O create a maze game, first of all, a map of a maze is required and the additional step. 

required are as follows: 

0 

^ paint a new sprite and name it'Maze-Map'. 

Next we assign our 'Pico' sprite on the map and 

it s stai ting position by using a go to script, 

sing the shr ink tool, we can adjust the size of 

ur spiite so that it fits in the open space 

between maze-lines. 

Foi moving the sprite in the maze, we need to 

provide code for the arrow keys and adjustx/y 

coordinate accordingly. For instance, if left- 

arrow is pressed then we change x by -3. The 

value that we choose for movement is to be 

adjusted according to the size of the sprites. 

Additionally, to create a walking effect we can 

add the script of'next-costume'. 

Thereafter, we need to ensure that 'Pico' does 

not walk through the lines in the maze. For 

instance, if we pressed left arrow and Pico 

touches a line then we need to cancel the last 

key-stroke; at least create the affect and return 

to thelastposition. 

This is attained by using a nested if-statement 

where we check for the 'touching color' is 

maze-line-color. If true, we adjust the value as 

per the last key stroke, i.e., if left-arrow was 

pressed and x was changed to -3 then we need 

to read just x by adding +3. This way, the last 

position is of the sprite is retained, before - ~ ~ 

touchingtheline. 

-3 
174 63 

-■ 

change x Uy 

next costume 

3 

J 

» 4 
an MI ■ ■ ■ A & - 

3 
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3 
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3 

no color . 

change y by 

J 
  

- 

Vou Won 2 
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• Lastly, we create a new sprite and place it as an end marker. In the end, an if- 

statement is added which senses the constraint 'touching new-sprite' is true then 

a message pops-up'You Won'. 

o The game is ready to be played. 

4.4.2 Adding Levels 

For additional levels, we can simply choose the ■ Finish 

maze-map sprite and duplicate it as a new   

costume and rename it. Thereafter, we can   

rearrange or change the existing lines and draw 

new ones to add difficulty level. This way, new      — 

maze design is created in no-time. Additionally, 

you can download maze images from 

o As a first step, we download our maze background and load this image as another 

costume to our 'Maze-Map' sprite. 

® Next, adjust the position of this image such that starting point of both the maze 

images turn out to be same. This way, for each level the starting position of'Pico' 

will be same and no additional code will be required. 

o Before proceeding further we need to ensure first that the movement of 'Pico' 

sprite on the new map with arrow-keys is working and does not cross through 

the lines of the maze. Since, the color of lines in both the maps is same; therefore 

all the code that we embedded earlier will work in the new map, too. If not, then it 

means colors in both the maps are different. Then, either adjust the line color of 

both map to be same or add additional code for 'touching color' script for new 

map. 

• Now, we are ready to load the new map in the game. For this purpose when 'Pico' 

touches the end-mark in a level, the next maze-map sends a broadcast message. A 

broadcast message is used to activate scripts in other sprites. 

www.inventwitchscratch.com/downloads and 

load these images as new sprites, as well. To 

provide a better understanding, let's use such a 

maze-image for our next level. 

Start 

Designing maze level 



Game execution 

A broadcast message is used to activate scripts in other sprites. On the othe 

hand, in the new map we need to place a 'when 1 receive' hat. This way, new map i 

activated and Pico' is moved to the starting spot through a 'go to' script 

Our game, just upgraded to a multi-level game. Henceforth, we can add mot 

levels and have fun. 
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Activity 

In the maze above, 

write code block so that 

the sprite jumps over 

the stones in the water 

pond to reach Finish 

spot. 
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4.5 Ao Overview of Textual 

Programming Language: Python 

Among the textual programming languages; Python is the one that has become quite 

popular in recent years. Python is not only fun to learn but also a platform to develop 

projects for state-of-the-art technologies. Python is free and its programs can run on 

any platform. Furthermore, as compared to other textual programming languages, 

code is generally smaller when written in Python; approximately half. The 

applications of Python programs currently in use include traffic control systems, e- 

commerce, movies and entertainment (most famous being YouTube], etc. 

4.5.1 Storing Data in Variables 

A variable is a reference in the memory used to hold some data. A variable temp is 

initialized to 0 in the first line. The next line of code takes an integer value from the user 

for temperature in Celsius and stores in variable temp. Lastly, with the formula the 

■ 

input value is converted to Fahrenheit temperature and displayed on screen using 

print () function, in line 3 of program-1. 

The text enclosed in '' is the message that will be displayed on screen to interact with 

the user and is shown in green color. On the other hand, the output is shown in blue 

colored text. Any input from the user is in the form of text. The function evalQ is used to 

convert text into number, in line 2. 

 !r—T- 

- 

r 
. 

: v* , ' ■ - / "• v-. 
-■ 

m&m 

1 

2 

3 

temp =0 

temp = evaKinputCEnter temperature in Celsius; 

printCIn Fahrenheit, that is 9/5*temp+32) 

)) 

. 

' 

Enter temperature in Celsius: 38 

In Fahrenheit, that is 100.4 
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Next, we consider three variables, namely x, y and z. x and y are initialized with values 

of 3 & 4 respectively, whereas z is initialized by summing up x and y, meaning 3+4=7, ln 

line 4, value of z is incremented to 1. Next, we assign the value of y to x t is way, both x ^ 

y have the value 4, now. Thereafter in line 6, y is assigned a new value of 5. inally, ,n the 

last 3 lines we print the values of all variables and corresponding ou p   

Program #2: Assigni 

ues of variables 

1 x = 3 

2 y = 4 

3 z = x + y 

4 z = z + 1 

5 x = y 

6 y = 5 

7 print('Value of x; 

8 print('Value 

9 print('Value of z; 

f 

of y: 

> x) 

', y) 

I 
Z) 

mjmkWSm 

Value of x: 4 

Value of 
y. 

5 

Value of z: 8 

:■ 
& 

r-. 
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4.5.2 Conditional Statment . 

A conditional statement is a composite instruction that satisfies "iL.then" provision. 

For better understanding, let us create a small guessing game. For this purpose, we take 

a variable 'num' and assign it some number that we want to be guessed. Then we ask 

the user to guess the number and his input is stored in another variable, say 'guess'. 

Next, we put an 'if statement and compare the two variables whether they are same or 

not. In case, the guess matches we print a message on screen. 

Program #3; Guess the number 

1 num = 5 

2 guess = eval(input( l.nlf i your guess; 

3 if guess == num: 

4 print('You got it Right!!!') 



Output 

Enter your guess: 5 

You got it Right!!! 

Enter your guess: 6 

But in case of a mismatch nothing is displayed on the screen and program ends. This is 

quite confusing that program ends without any sort of intimation. Thus, as a next step 

we extend our 'if statement to 'if-else' statement, so that if guess is not correct another 

message should be displayed. 

Pro 

* f' i 

1 

2 

3 

4 

5 

6 

num = 5 

guess = eval(input(1 Enter your guess: !)) 

if guess == num: 

print(1 You got it Right!!!') 

print('Wrong guess!!! Correct number was num) 

•« i'. njoc 
0 

f 

t 

Enter your guess: 9 

Wrong guess!!! Correct number was 5 

4.5.3 Loops 
f 

A loop is a set of instructions which needs to be iterated repeatedly, to acquire a 

particular result. A 'for' loop syntax is shown in program-5. Python sets the value of 

variable 'i' to 0 by default and is incremented by 1 in every iteration. Since, the range we 

have defined is '3', the program will iterate 3 times but as the value of variable T started 

from 0, therefore at the end of the loop the value of 'i' will be 2. Note that the for loop 

statement ends with a colon and the following line(s) need to be indented such that 

Python considers them to be part of the loop. 



1 

I 

Program # 5: Display a sentence multiple times 

1 for i 

2 

in range(3): 

Pnint (i+i, ' — Hello!!!') 

; • i #T - . 4 . C 

• -3 

Output 

, -IaMU . t 4 

1 

2 

o — 

Hello! 

Hello! 

Hello! 

For every instruction that ends with as in case of a loop statement, the next 

instruction(s] are indented and hence are considered part of the loop. In other words, 

all indented instructions will be executed in every iteration. Space is mandatory in 

python to differentiate between code blocks. The number of spaces must be evenly 

spaced in a block of code. If the code block in a conditional or loop statement is not 

properly indented, it might not give an error to stop the execution of the program; but 

may result in wrong output due to a logical error. 

•j 
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f numbers 

1 

2 

3 

4 

for i in range(3): 

number = eval(input('Enter a number: ')) 

print ('The square of your number is' , 

printC'This Loop is now done.') 

Enter a number: 3 

The square of your number 

Enter a number: 4 

The square of your number 

Enter a number: 5 

The square of your number 

This Loop is now done. 

is 9 

is 16 

is 25 

number*number) 
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For further understanding of the for-loop structure, let us apply all the discussed 

programs so far. We consider the scenario where we take input from the user thrice and 

return square of input value in every iteration. First, we write the for loop statement in 

first line and in line 2 we take input from user and store the input value in variable 

num. As earlier, in line 3 we are calculating the square by simply multiplying the 

variable num with itself and print the result on screen. Note that the last line is not part 

of the loop and is printed when the loop terminates. 

Program # 7: Printing a table of numbers 

table_size = 5 

for i in range(table_size): 

for j in range(table_size): 

print(i - j, end = " ") 

print() 

' v* . . . - .7' as. - 
* H ' 

I*- 

v TV . 

'mm 

nlMHi 

0 1 2 3 4 

1 2 3 4 5 

f
N

 3 4 5 6 

• 

3 4 5 6 7 

4 5 6 7 8 • 

In program-?, we create a nested loop structure using 2 variables, i.e. T and 'j' to print a 

table of numbers. In line 1, we initialize the variable 'table_size' to 5. This way, our table 

will consists of 5 rows and 5 columns. In line 2, the outer loop is controlled via T which 

starts with value 0 and thereafter program moves to inner loop which is controlled 

through 'j'. Hence, for every iteration of the outer loop, the inner loop will complete and 

then the value of outer loop will increment and the inner loop will execute again; till the 

outer loop completes and terminates. For every row that is printed, sum of both the 

variables is printed for ease of understanding. 
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4.5.4 Functions 

A function is a block of code that needs to be used by different sections of a program; 

rather than having multiple occurrences of the same code. Just like visual 

programming, Python also provides built-in math functions which can be used by 

impor ting math library in the program. The following program shows how to use 

mathematical functions. 

1 

2 

3 

4 

5 

mport sin, pi 
from math 

print( 

print(abs(-4.3)) 

print(round(3.336, 2)) 

print(round(345.2, -1)) 

pi) 

•- • * 

Value of PI is roughly 

3.141592653589793 

4.3 

3.34 

350.0 

4.6 Writing Simple Programs in Python 

Let us write a small program to print stars in the form of a right angled triangle. The 

screen can be logically divided into columns (vertically) and rows (horizontally). In 

line 1 we put an outer loop that handles the rows and the loop will run for values of T 

from 0 to 5, as maximum range is not inclusive. 

Thereafter, we put another loop for the columns and set values of the range with 

respect to the outer loop. In other words, the variable 'j' in line 2 will never exceed the 

value of T in every iteration. 

 — << NOT FOR SALE ® Unit 4: Programming ^ |   



Program # 9: Printing right angled triangle of'*' 

1 - for 1 

2- 

3 

4 

in range(0, 6): 

for j in range(0, i+1): 

print("* ",606="") 

printCNr") 

*1 A ' •T 

H 7: »r". B k i- 
• K -.^ il I t . 

Output 

★ ★ 

* ★ * 

* * * * 

****** 

This way, as the outer loop increases, so will increase the range of inner loop, for every 

row. Note that, in textual programming, as soon as output reaches on next row, previous 

rows can not be altered. Thereafter, we print and after the inner loop finishes we 

move to the next line in output via code mentioned in the last line. 

Program #10: Printing right angled triangle of numbers (starting from 1) 

0 
mmmmrn* 

1 

2 - 

3 

4- 

5 

6 

7 

num = 1 

for i in range(0, 6): 

num =1 

for j in range(0, i+1): 

print(numf end=,, ") 

num = num + 1 

print("\r") 



Output 

1 

1 2 

1 2 3 

12 3 4 

1 2 3 4 5 

1 2 3 4 5 6 

The same program of stars to be printed can be altered to print numbers. This will givt 

you a better understanding how the inner loop is related with the outer loop when m 

assign the value 'i+l' on line 4. 

• _ 

The point to note here is that, line 1 and line 3 are the same. Line 1 is initializing the 

value of the variable 'num' as soon as the program starts while line 3 is doing the 

but for every iteration of outer loop. 

same 

- 

JL .r. m' 19 - I SsSS • 8.1 
c 

__ 
- 

— 

1 

2 3 

4 5 6 

7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 21 

64 



Summary 

Statements in a program are executed in a sequence like the code block in a 

Scratch program is executed in sequence. 

Conditional Statements are a kind of instructions which match values and 

corresponding code is executed. The flow of program is controlled by the 

* 

conditions applied. 

A conditional statement is a composite instruction that satisfies "if...then" 

provision. Conditions are simple checks which are either true or false. 

If statement - If the condition matches, then corresponding code is executed 

else skipped. 

• If-else statement - If the condition does not matches, code in 'else' part is 

executed. 
9 

o A loop is a set of instructions which needs to be iterated repeatedly, to acquire 

a particular result. 

9 

o A repeat loop takes an integer input 'x' and iterates the code in it for 'x' times. 

© A repeat until loop requires a matching condition such that as soon as the 

condition matches the loop terminates. 

© The forever loop does not have a terminating condition rather has to be 

incorporated within the loop with a conditional statement. 

o Function - A function is a block of code that needs to be used by different 

sections of a program; rather than having multiple occurrences of the same 

code. 

» Scratch can also be used to design multi-level games, like a maze game map 

(or you can download the map}. Later, corresponding code is added and 

adjusted. 

Python is a textual programming language and applications like YouTube are 

currently in use and quite popular. 
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Exercise 

Multiple choice questions: 

1. Which is not a construct of programming languages 

a. Sequence 

b. Condition 

c. Loop 

d. Business 

loop 

2. Loop within a loop is called  

a. Nested 

b. Next 

c. Newest 

d. Narrow 

3. A loop becomes infinite loop if a condition never becomes 

a. TRUE 

b. FALSE 

c. NULL 

d. ZERO 

4. Floor[) function always ____ 

a. Rounds down 

a number. 

b. Rounds up 

c. Cycles down 

d. Cycles up 

9 

5. Where will be the Sprite located if value of 

'var' variable comes out to be 10 in the 

following code block? 

a. 0,0 

b. 0,100 

c. 100,0 

d. 100,-100 

20 

10 

100 
100 

0 
0 
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Short response questions: 

1. For the following code block a sprite will turn to 

30 degrees. How many clicks are required for a 

sprite to complete a full cycle? 

when this sprite clicked 

* > 

turn IQ degrees 

2. What is the difference in outputs of the following code-blocks, having 4 

backdrops? 

when clicked 

, , 

when clicked 

go to x: O y: f go to x:; Oy: O 

4 

0 5 

10 

- 

10 Reps 

o 5 

3. For the maze game, duplicate the map 'maze-map' and rename it as maze- 

map2'. Next, change the color of lines in the new map from Blue to Red. Add 

scripts such that the game becomes a multi-level game with the 2 distinct 

images. 

4. Take a 4-digt number as input for a year and check if the year is a leap year or 

not. Display your output as: "The year 1979 is not a leap year" or "The year 

2020 is a leap year." 

5 Take length and width as input from the user for a quadrilateral and check if it is 

a square or rectangle. 

6. Write a program in python for the following output 

[print a triangle): 

* * 

* * * 

* * * * 

* * * * * 

7. Write a program in python which displays square of 

the numbers and prints in the form of a triangle, as 

shown below. 

1 

4 9*- 

16 25 36 

49 64 81 100 
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Digital Citizenship 

Learning Outcomes 

At the end of this unit students will be able to: 

Identify ways of protecting against cybercrimes, 

/■ 

•• rx 

.S 

& 

« 
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5.1 Digital Citzenship And Computer Ethics 

5.1.1 Digital Citizenship 

Digital citizenship refers to the responsible and effective use of digital technology. It is 

very important for all the citizens of a nation to have knowledge and skills to properly 

use of digital technology. Digital Citizenship Education (DCE) is essential for all the 

# 

students to ensure online safety, cyber security, good health and well-being while using 

computers, Internet and ICT devices. DCE is about preparing students for full 

involvement in society and active participation. 

5.1.2 Computer Ethics 

Computer ethics means acceptable behavior for using digital technology. It is a set of . 

rules to be followed for moral and social issues while using digital technology, 

particularly Internet. Computer user should be honest, respect the rights of others on 

the Internet and obeys laws that apply to online behavior. 

5.1.3 Ethical Use of Digital Technology 

o Computer user should not do anything on the Internet that is morally objectional 

or illegal. 

• Computer should not be used to harm other people. 

c Computer user should not have unauthorized access to other computer systems to 

steal, change or destroy information. 

o Computer user should not read documents and emails of other users without their 

permissions. 

• Computer user should not make illegal copies of copyright software and sell or use 

it. 

• Computer user should not create malicious software and spread it to other 

computers. 

# 

® Computer user should respect the privacy of others. 

• Computer user should not commit any type of crime with the help of digital 

technology. 

<< NOT FOR SALE 
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5.1.4 Online Safety and Respect 

Computer users have to ensure to build a safe and respectful community when online 

and offline. When computer users interact with others via social media or other online 

platforms, they should not disrespect or mistreat anyone. Computer users must be very 

careful about their safety while surfing Internet, downloading something, interacting 

with strangers or purchasing a product online. 

n 

ym 

V * 

\ 
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W 

a 
I 
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Online Safety 

Following rules are to be followed for online safety and respect. 

Treat others in a responsible and respectful way. Treat people online the same 

way you treat someone face-to face. 

Respect others' views, culture and religion. 

Respect others privacy. 

Do not use bad language or post indecent comments. 

n 1 
ovo 

Avoid online bullying and harassment as it is a cybercrime. 

Do not share personal information with strangers. 

Keep your operating system and all the software updated. 

Use licenced anti-virus program or enable firewall to protect your system. 

Use a strong password that contains letters, numbers and special symbol 

Make online purchases from trusted websites. 

Never open suspicious links or e-mails. 

Do not download videos, music, software, etc. from unreliable websites 

<< NOT FOR SALE 
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5.1.5 Copyright 

Copyright means that a person who expresses ideas in literary, artistic or any form is 

the natural owner of the form in which the ideas are expressed. It is the branch of law 

which protects creative work from unauthorized use by other 

people. It prevents copying of creative work and allows the 

creators to financially benefit from their work. Copyright 

protects literary, artistic, dramatic and musical works. It also 

protects computer software, book and television 

broadcasting. The owner of the copyright has the right to 

publish, reproduce or broadcast his work. 

* 

5.1.6 Plagiarism 

Plagiarism refers to using the creative work of someone and presenting it as your own. 

It is plagiarism if a computer user copies full text and part of an article that is not his 

own, into a new document to submit. Plagiarism is intellectual theft and it is 

punishable by law. Plagiarism happens because people are interested in copy-pasting 

items than writing on their own. You can use someone's work by mentioning the 

source or taking permission from the owner. 

To check the Plagiarism different software applications are used namely 

r 

r 

S 

Copyright 

Turnitin 

Plagiarism checkerX 

ProWritingAid 

Grammarly 

Unicheck 

grammarly lUj UmCHECK 

Plagiarism^ 

Checker 
^ ProWritingAid turnitin^ 

Do you know? 

What is Turnitin? 

Plagiarism checking software 

1. Turnitin is web-based plagiarism prevention system. 

software 
f A A A 

appropriate citation and referencing techniques. 

3. Empower students to do their best, original work. 

4. Ensure original work from students and address even the most sophisticated 

potential misconduct. 



5.1.7 Digital Piracy 

Digital piracy means illegally copying digital content in 

any form without the consent of the owner. Digital 

piracy is also known as Internet piracy and online 

piracy. Some examples of digital piracy are unlawfully 

copying or downloading copyrighted music, movie, 

computer software, game or electronic book without 

the consent of the owner. Digital piracy is a crime as it is Digital Piracy 

violation of owner s copyright. There are some websites that make digital contents 

available for free download. 

IKK 
h 

5.2 Cybercrime 

Cybercrime refers to any crime that is committed by 

means of computer and Internet technology by having 

unlawful access to others' computers. Unfortunately, the 

computer technology is also used by criminals to harm 

the society. Cybercrime is growing day by day and it is a 

serious concern for governments all over the world. 

Commonly committed cybercrimes include: 

Stealing personal information of people such 

as username, password, credit card number 

etc. for committing various types of crimes. 

Downloading illegal software, music files 

and videos. 

Committing fraud, kidnapping, murder etc. 

with the use of computer. 

Internet harassment or cyber bullying. 

■ i 
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Cybercrime 
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Cyberbullying 
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5.2.1 Hacker 

% 

A person who illegally breaks into others' computer 

systems is known as hacker. Hackers have in-depth       

knowledge of digital technology. Hacking is a cybercrime. ^ ^ ^ 

Hackers gain unauthorized access to computer systems for ^ ' " 

i • i • _ — 

m 
\\\V 

a 

stealing or changing information or to get credit card or 

bank account details for financial benefits. 

5.2.2 Internetand Privacy 

People who use Internet are worried about privacy of their personal information. 

Internet users enter their personal information in websites to sign up or register for 

V a ^ — 

Hacker 

services without realizing that this may lead to invasion 

of privacy. This information can be accessed by hackers 

and used for harmful purpose. This poses a serious 

threat to privacy. It is the responsibility of organizations 

by law not to allow unauthorized people to have access 

to personal information or disclose it to anyone outside 

the organization. 

Internet and privacy 

5.3 Malware 

Malware means malicious software. It includes a number of harmful software that are 

threat to all the computer users. Malware is created for attack on privacy, spying, 

destruction and financial benefits. 

5.3.1 Types of Malware 

Computer viruses 

A computer virus is a type of malware that spreads by 

inserting a copy of itself into another program or file. It 

infects other files when a computer user opens the 

infected program or file. It spreads to other computers 

through network, USB flash drive, and infected emails. 

Computer viruses can seriously damage the computer. 

hardware as well. 

Computer Virus 

:/• i# 

i 

... 
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Worms 

A worm is a malware that transmits itself over a 

network to infect other computers. It is also 

harmful like a computer virus. It spreads 

automatically in computer networks and 

replicates itself. Most of the worms cause some 

harm to the network. They can also slow down the 

network communication. 

L 

Worms 

Spy ware 

Spyware is a program developed to spy on 

computer users by gathering information about 

their activities on the computer. It is used for 

stealing password, banking PIN (Personal 

Identification Number) or other personal 

information about user. It infects computer 

Spyware during installation of software from the Internet. 

r 

Personal 

* * 

Data 

Ad ware 

Adware is a malware that attaches itself to free 

software on the Internet and infects computer 

when such software is downloaded. It pops up 

advertisements during execution of infected 

program. Some adware may collect user 

information without their permission. 

Common Symptoms of Malware Attacks 

o The computer does notstart. 

o Computer reboots automatically. 

. © Different messages appear on the screen. 

• Programs do not run properly. 

• Computer runs slow, 

d Folders or files are deleted. 

• Web browser does not run in a normal way. 

<[< NOT FOR SALE 
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Adware 

What is 

Adware? 

KO 

% 

»- 
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Adware 

Tip 

Enable Windows Defender to protect 

your computer from malware if you 

don t have anti-virus software 

installed. 
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5.3.2 Protecting Computer from Malware 

We have to install antivirus or anti-spyware 

software to safeguard against malware. Antivirus 

software is a computer program that detects and 

removes viruses and other types of malware. Anti- 

spyware is also a program that detects spyware and 

removes it. It helps to protect computer against 

security threats caused by spyware and other types 

ofmalware. 

•i* 

$ 

- 

* 

Protection against malware 

- 5.4 Major Uses of Internet 

Internet is the global network. It has become a vital part of our daily life. It is used in all 

the fields. These include business, banks, entertainment, government sector, education, 

e-commerce, hospitals. Following are some major use of Internet. 

Tf „ , - ■ rj ■ 

Use of Internet in Business 

E^uHBEB • •• .wfcyfflHBMSH 
ssssm 

It helps in marketing and advertisement of brands. 

Allows communication and web conferencing with customers and suppliers 

Helps to do survey and testing on product sale and online services. 

Builds business and customer relationships. 

Helps business to sell products and services online. 

Help businesses perform various tasks on daily basis. 

Helps people to stay connected with family and friends. 

Helps to connect people and businesses. 

Helps businesses to do marketing, advertisement and sale of products. 

Helps in organizing activities and events. 

Helps people to exchange views/ideas and work and think together. 

Allows people to participate in discussions 

Helps people to share their creative work such as writing, music, photography. 

etc. 



Use of Internet In Entertainment 

Users can watch live sports. 

Users can watch shows and movies. 

Users can play online games with friends. 

Users enjoy chatting with friends. 

Users can listen to Internet radio and television. 

YouTube allows user to upload videos on servers and share with other users all 

over the world. 

Users can easily have access to jokes, poems or magazines for free. 

Usenf 

c Internet is the major source of news and information for people all over the 

world. 

® Access to Internet for news and information is just a click away, 

c Computer users can use search engines such as google and yahoo to easily find 

any information about anything, 

o Internet helps researchers to find information on any topic for preparing their 

projects. 

Useoflnte 

   

U mmm ■ 

\ 

© Social media and messaging apps help teachers and students remain in 
s 

constanttouch. 

o Teachers can share study material like quiz and lessons with their students, 

o Students can share new idea with fellow classmates and enrich their 

knowledge. 

g Internet provides education through web tutorials and videos. 

c Internet keeps the students up to date with the latest information on any 

• subject. 
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5.5 Digital Media Bias 

Digital Media Bias is the perception that media is reporting the news in a prejudiced 

manner. It is inclination, prejudice or tendency towards or against a person, group, idea 

oi belief. It is unjust favoritism of journalists in 

reporting various events, ideas and stories. Media bias 

occuis when media favors a specific viewpoint. Media 

bias can also occur when journalists are influenced by 

personal feelings or opinions. It is almost impossible to 

be completely unbiased as it is natural human instinct 

to make biased judgements. There are a number of 

international watchdogs that report on bias media. • Media Bias 

5.6 Positive and Negative Impact of Social Media 

Social media has both positive and negative impact. 

5.6.1 Positive Impact 

o Helps to remain connected with family and friends, 

o Fast communication increases the impact of events around the world. 

■ o Helps in spreading social awareness, 

o Provides a platform to share ideas and creative work, 

c Helps students to form study groups. 

o Helps people learn new skills, 

o Provides entertainment, 

o Helps in buildingbusinesses. 

o Makes it easy to make friends. 

5.6.2 Negative Impact 

o Easyto spread false information. 

o Reduces face-to-face contact with people. 

• Social media addiction can affect mental and physical health. 

® People can commit fraud and scam through online networking, 

o Arguments over social media may cause stress, 

o People can bully each other online. 
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5.7 Cybercrime Laws 

Cybercrime laws are standards of acceptable behavior for information and 

communication technology [ICTJ users. 

These laws include: 

• Establish socio-Iegal sanctions for cybercrime. 

• Protect ICT users, in general, and mitigates and/or prevents harm to people, 

data, systems, services, and infrastructure. 

9 Protect human rights. 

• Enable the investigation and prosecution of crimes committed online. 

* 

Facilitate cooperation between countries on cybercrime matters. 

% 

5.7.1 Pakistan's Cybercrime Laws and Punishments 

Crime 

Spreading false information about an 

individual 

Up to 3 years in prison or up to Rs. 1 

million in fine or both 

Making / spreading explicit images or 

videos of an individual 

Cyber stalking 

Hacking email / phone for stalking 

Up to 5 years in prison or up to Rs. 5 

million in fine or both 

Up to 3 years in jail or up to Rs. 1 million 

in fine or both 

Up to 3 years in jail or up to Rs. 1 million 

in fine or both 

Making videos/pictures and Up to 3 years in jail or up to Rs.l million 

distributing without consent 

in fine or both 

Cyber stalking with a minor 
Up to 5 years in jail or up to Rs. 10 

million in fine or both 

Hate speech 

Up to 7 years in prison or fine or both 

Spamming 
Three months of prison or fine up to Rs. 5 

million or both 
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Spoofing • ^ 

Up to 3 Years in Jail or Fine up to Rs, 

50,000 or Both 

Malicious code 

Unauthorized access to informati 

system or data 

on 

Up to 2 years in jail or up to Rs. 1 

million in fine or both 

Up to 3 months prison or up to Rs. 

50,000 fine or both 

Unauthorized copying or transmission of 

data 

Up to 6 months prison or up to 

Rs.100,000 fine or both 

Interference with information system or 

data 

Up to 2 years prison or up to Rs. 

500,000 fine or both 

Unauthorized access to critical 1 

infrastructure information system or data 

Up to 3 years prison or up to Rs. 

Imillion fine or both 

Unauthorized copying or transmission of 

critical infrastructure data 

Up to 5 years prison or up to Rs. 

Smillion fine or both 

# 

Glorification of an offence 

# i 

Up to 7 years prison or up to Rs. 10 

million fine or both 

Cyber terrorism 
Up to 14 years in prison or up to Rs. 

50 million fine or both 

Online recruitment, funding of terrorism 
Up to 7 years in prison or fine or both 

Electronic fraud 

Up to 2 years in prison or up to Rs. 10 

million fine or both 

Unauthorized use of identity information 
Up to 3 years in prison or up to Rs. 5 

million fine or both 

Note: This act is included for awareness only and not be assessed in examination 

Cybercrime act2016 



5.8 Who is a Cyber Scout 

Cyber Scout is a person with unique aim to promote awareness about cybercrime in the 

society. A cyber Scout is trained to identify cyber crime activities, and equipped with 

adequate preventive knowledge to help fight this menace. He understands the risks 

associated with virtual socializing and works to promote cyber safety in his surrounding 

environment. A cyber Scout plays a vital role to create cyber awareness among fellow 

students, teachers and parents. 

5.8.1 Cyber Scouts 

n • • 

Cyber Security of Pakistan enrolls cyber Scouts from different schools and colleges to 

combat cybercrime at the grass root level. These cyber Scouts are selected by Cyber 

Security of Pakistan with an aim to create a mass movement of cyber Wise Environment 

among the parents, teachers and children of varying ages. 

5.8.2 What do Cyber Scouts do 

® • # 

Cyber Scouts are devoted volunteers to help Pakistan fight technology driven crime, by 

general awareness trainings and other activities to prevent cyber violence. These 

activities include: 

o Cybercrime Awareness Trainings- 

o Cybercrime preventive measures 

# * 

o Sharing information with NR3C (National Response Centre for Cybercrime, 

o Promote careful and responsible use of cyber space 

• Directing and helping individuals to report cyber crime 

• . Patrol cyberspace 

• Encourage good moral use oftechnology 

FEDEftAl INVESTIGATION ACB4CY 

NATIONAL RESPONSE CENTRE FOR CYBER CRIME 

HOWE ABOUT US SERVICES CYBERCRIME REPORT CYBER CRIME PAQ CONTACT US 
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Do you know? 

You can email fheIpdesk@nr3c.gov.pk} for any 

query against your complaint and update 

progress. 

FASIH MEHMOOD 

14 Ycam 

1 am a cyhrr •oout, 

rigln Cyt»rr Crimr. 

I 

Do you know? 
/ 

NR3C alerts users about cyber 

attacks by social media ads, 

news in newspapers and 

other media platforms so that 

users secure themselves to 

these cyber attacks. 

V 

CYB€R SCOUT 
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Registration Form 

Students are required to fill in the following registration form to be a member of a 

National Response Center. Following particulars are required to be entered in 

registration form registration form. 

NAME OF APPLICANT 

FATHER'S NAME * 

Your 

APPLICANT'S CNIC No * 

answer 

j Your answer I Your answer 

DATE OF BIRTH * 

Date 

GENDER * 

Male Female 

Email * 

Your answer 

Phone number * 

Your answer 

Address * 
Domicile * 

Your answer 

j Your answer 

Profession * 

Your answer 

Why do you want to take 

this training? * 

QUALIFICATION * 

Your answer 

COMPUTER SKILLS * 

Your answer 

ANY QUESTIONS 

Your answer 

1 

UNDERTAKING 

mk 

Your answer 

V 
r, •> 

□ I hereby certify that the information provided in rh; 

correct. I undertake to abide by the rulp<: anri i aPP1ication form is 

Pakistan 7 6 rules and regulations of Cyber Security of 

# 

/O 

J1 

Activity 

Register yourself on www.nr3c.gov.pk as a cyber 

scout. 
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0 Computer ethics means acceptable behavior for using digital technology. It is 

a set of rules to be followed for moral and social issues while using digital 

technology, particularly Internet. 

Computer users have to ensure to build a safe and respectful community 

when online and offline. When computer users interact with others via social 

media or other platforms, they should not disrespect or mistreat anyone. 

€* Copyright means that a person who expresses ideas in literary, artistic or any 

form is the natural owner of the form in which the ideas are expressed. 

Copyright is the branch of law which protects work from unauthorized use by 

other people. 

• Plagiarism refers to using creative work of someone and expressing it as your 

own. It is plagiarism if a computer user copies full text or part of an article that 

is not his own, into a new document to submit. 

g Digital piracy means illegally copying digital content in any form without the 

consent of the owner. 

c Cybercrime refers to any crime that is committed by means of computer and 

Internet technology by having unlawful access to others' computers. 

6 Hacker is a person who illegally breaks into others' computer systems for 

stealing or changing information or to get credit card or bank details for 

9 

financial benefits. 

C Malware means malicious software. It includes a number of harmful software 

that are threat to all the computer users. It is created for attach on privacy 

spying, destruction and financial benefits. Some examples of malware are 

viruses, worms, spyware and adware. 

e Digital media bias is the perception that media is reporting news in a 

prejudiced manner. It is inclination, prejudice or tendency towards or against 

a person, group, idea, or belief. 



Exercise 

Multiple choice questions: 

1 Rules to be followed while using digital technology is known as: 

a. Computer application 
b. Computer interaction 

c. Computer ethics . d. Computer safety 

2. The law that protects creative work is: 

a. Internet privacy b. Copyright 

c. Plagiarism 

• 
d. Online safety 

3. 
Malware that transmits itself automatically over a network to infect other 

computers is: 

• 

a. Virus 
b. Worm 

c. Adware 
d. Spyware 

4. 
Malware that pops up advertisement is: 

a. Virus 
b. Worm . 

i c. Spyware 
d. Adware 

5. To report a cybercrime, you can contact: • 

a. www.ndma.gov.pk 
b. www.nr3c.gov.pk 

c. www.fbise.edu.pk 
d. 

www.nadra.gov.pk 

6. The volunteers who help in prevention of cybercrime are called: 

a. Cyber friend 
b. Eagle Scout 

c. Cyber Scout 
d. Cyber bully 

Short response questions: 

1. 

2. 

3. 

4. 

Who is cyber scout? How can he/she assist in prevention of cyber crime? 

Why we need cybercrime laws? 

Why computer systems should be protected from unauthorized access? 

How creator of copyright work financially benefits from it? 

5. Why digital 

Why hackers 6. 

7. 

L/ 
Activity 

spyware Install an antivirus software 

on a computer to demonstrate 

computer protection from 

malware 
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ENTREPRENEURSHIP IN DIGITAL AGE 

ij) Learning Outcomes ^ 

At the end of this unit students will be able to: 

# Develop an understanding of the basics of digital marketing platforms and social media 

marketing to develop a marketing plan for a business. 

9 

• Identify and create different components of a business plan i.e market need, product 

design, costing, operations and marketing. 
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6.1 Business Plan 

Business Plan is a formal written document that describes the company's goais 

strategy and implementation for the growth of an organization. 

A detailed business plan template provides guidance to establishing your company 

mission, customer research, competition, and a business strategy to profitability. 

To start a successful business, we must conduct an analysis and research the market 

first. Market research will tell about the opportunity to turn your idea into a successful 

business. After that, write your business plan which demonstrates that how much 

money and time is required to start a new project. If a business plan is compelling 

. enough, it can also convince investors to give you funding. 
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6.2 Components of Business plan 

6.2.1 Customer Needs 

Customer needs analysis is the process of identifying the requirements of the 

customers about a product or service. The goal of a customer need analysis survey is to 

understand the market gap for a new product to launch and penetrate in the existing 

market. 

The market analysis provides a clear picture of the product demand and provides the 

evidence that your company can exploit in an effective manner. This analysis provides 

the foundation on which your marketing plan will execute and identifies your 

competitors, their strengths and weaknesses. 

6.2.2 Product Design 

Product design is the process that involves steps 

to launch a successful product based on user 

requirements and ultimately acquires customer 

satisfaction, theoretically. The key to successful 

product design is to understand the exact 

requirement of the end-user for whom the 

product is being designed. It is very important to 

design the interface of the product as attractive as 

possible which increases its usage. 

6.2.3 Costing 

A business plan includes the set-up estimated cost like legal cost, attorney fees and 

license fee etc. The plan should also includes funding to cover the other expenses, 

9*9 9 

revenue collected against sale and profit or loss. 
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Product Design 

6.2.4 Operations 

The operations includes the objectives, goals, procedures, and timeline of your 

organization. An operation plan assists the businessman to meet the deadlines. 

For example, if a manufacturer develops a plan to expand revenue by 60% that plan will 

include a marketing, sales and operations component. The operations component of 

the plan would include procurement, manufacturing and logistics strategies that 

enable the firm to boost production to support revenue growth. 
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Activity: You are a young Entrepreneur and about to launch a new brand. You need to write 

and share key points of your business plan with partners. 

BUSINESS OVERVIEW 

fTT? 

omrno 
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TNEPR 
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Provide quality product. 

SNOW-SOAP 

■: 

r 
rr r 

i 

Objectives we plan to achieve in a given time frame and how they'll be measured 

To be able to increase sales of SNOW-SNAP to 50% by the end of this year 
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Social Media, News Paper 

BpSM 

Hire professional for sales/ marketing and give them professional 

marketing training 
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Urban and rural areas 
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Provide them high quality soap with low price 

Lifeboy. CAPRI, Lux 

■: 

.< 
•i 

10,00,000 lac 

.. 
About Rs.50,000 per month 

Sample Business Plan 



6.2.5 Marketing 

• • 

or services, including 

Jt is the action or business of promoting and selling products 

market research and advertising. 

Thefollowingare thetor elements ofmarke.i„g; pr„duce, price, pr„mot,on, a„d ^ 

'I 
PRODUCT 

PRICE PROMOTIO PLACE 

\ 

■ • 

•i 
•- 

Product 

Marketing 

A product (goods and services} is a main entity which your business offers to the end 

user. What makes your product to be purchased versus the products offered by the 

competitors? 

Price 

Price is an important element to decide keeping in mind the competitive price of the 

product. For example, is a cheaper product always less in quality? 

Promotion 

This includes the packaging and position/place of the product or service in the 

marketplace, where customers can be attracted. The marketing tools are used to 

promote the sales of a particular product or service. 

Place 

The success of the business also based on the location of the outlet and the mode of sell 

either by e-commerce or telephone or will your product be carried in retail outlets? 

63 Value Proposition 

A value proposition refers an innovation or service intended 

to make a product attractive for customers. A value 

proposition helps customers truly understand the value of i, 

your company's products and services. It is a business or 

Marketing statement that a company uses to summarize why 

aconsumershouldbuyaproductoruse a service. 

/• 

VALUE 

PROPOSITION 
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6.4 Promotion 

Promotion refers to the awareness of a product or service to increase sales. The key 

objective of Promotion is to draw the attention of end users and to encourage them to 

make immediate purchase of the product or service. 

Example: "Buy 1 Get 1 free" offer, draws the attention of the customers. 

BUY GET 

0 

o 
^4 

0 ONE ONE <V 

Promotion 

6.5 Quality Assurance 

Quality is all about meeting the needs and expectations of customers with respect to 

functionality, design, reliability, durability and price of the product. 

is a positive declaration on a product or service which gives confidence Assurance 

to the user. 
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Take 

Measures 

Identify 

Problem 

Area 
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Identify 
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Prepare 

Criteria 

Analyse 

Assessment 
Compare 

Results 

Quality Assurance Process 

defined for products. and create the product which meets the 

rsrrrp—— 

loyalty of the customers. 
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6.6 Search Engine Optimization (SEO) 

Search Engine Optimization (SEO] is the process of improvingyour website to increase 

its visibility when people search for products or services related to your business in 

Google, Bing and other search engines. 

SEO is a fundamental part of digital marketing 

because people search to find information about 

products or services. 

A 

% 

Search 

Engine 

Optimization 

(SEO) 

LINKS 
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6.7 Technology as an EnaWer 

An enabler is a leader who gives confidence and strength to their team and facilitates 

them to complete their tasks in a positive context. 

Technology Enablers include governments, regulatory bodies and other organizations 

that facilitate technology adoption through standards, guidelines, policies, funding and 

investment. 

6.8 Digital platform 

Digital platform is an electronic tool for communication that includes mobile, social 

and email software. This covers websites and Social Media like Facebook, YouTube, 

Twitter, Amazon etc. 

A digital business platform (DBF) is a multi-purpose 

0 

hub that helps an organization to coordinate work 

and supports business interactions between human 

beings and technology. 
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6,9 Transaction 

A transaction is an agreement between a buyer and a seller to exchange goods, services 

or financial assets in return for money. 

<?- NOT FOR SALE Unit 6: Entrepreneurship in D/g'tal Age 



6.10 Payment 

Payment is the transfer of money against the purchase of goods or services. 

Payment is the act of paymg while the transaction is the act of conducting or carryin 

outbusiness. 
t 

Do you know? 

Google is the leading digital platform and shares 

3 7% of ads worldwide. 

6.10.1 Methods of payment 

Following are the most commonly used methods of payment, 

Credit cards 

Credit cards are still considered as the most secure and safe 

method of payment online. Credit cards use online security 

features like encryption and fraud monitoring to keep your 

accounts and personal information safe. The transaction is 

regulated by payments compliance standards, such as the 

3D secure flows. 

Debit cards 

Debit card is an efficient and simple form of payment. 

Unlike credit cards, debit cards don't allow you to 

overspend. You can withdraw cash at your local bank or at 

an ATM using a debit card. 

Inter Bank transfer 

Bank transfer (or wire transfer) is a payment method that 

allows consumers to transfer money to a bank account 

around the world. Bank transfer is also a very safe and 

secure payment method. 

Easypaisa 

0 

Easypaisa is a convinient method of payment. Therefore i 

is very commonly used for money transfer. 

e3'.567090 
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6.11 Digital Marketing 

Digital marketing [online marketing) is a tool, used to promote the brands to connect 

with potential customers using the Internet and other forms of digital technologies via 

social media, mobile phones etc. This includes not only email, social media and web- 

based advertising, but also text and multimedia messages on a marketing channel. 

6.11.1 Types of Digital Marketing 

Digital marketing is primarily data-driven as compared to traditional marketing 

methods such as print, billboards, and TV. 

Types of Digital Marketing 

© Content Marketing 

e Website Design 

• Search Engine Optimization (SEO) 

• Social Media Marketing 

« Email Marketing 

o 
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Digital Marketing 

6.11.2 Digital Marketing Tools 

Digital marketers often use different digital marketing tools to promote a product or 

service. 
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Digital Marketing Tools 
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Benefits of Digital Marketing 

Digital marketing has removed all sorts of geographical barriers 

Extremely have low risk - 

Reduction in costs through automation and use of electronic media 

Faster response to both marketers and the end users 

Win Customer Loyalty 

Increased exposure of products or services 

Disadvantages of Digital Marketing 

Depends on technology 

Security, privacy issues 

Maintenance cost is more due to a constantly evolving environment 

Higher transparency of pricing and increased price competition 

Worldwide competition through globalization 

Example: The estimated cost to make one pizza and net profit is given below 

Home Made Pizza 

Estimated calculation of one Pizza 

Ingredients cost 

Miscellaneous cost 

Total cost 

Sale Price 

Profit 

Rs. 400 

Rs. 100 

Rs. 500 

Rs. 800 

Sale Price - Total cost 

800-500 

Rs. 300 

* 
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• Business plan describes the company's goal, strategy and implementation for 

the growth of an organization. 

» There are five components of a business plan: customer needs, product 

design, costing, operations and marketing. 

• There are four elements of marketing: product, price, promotion and place. 

A value proposition refers an innovation to make a product more attractive 

for customers. 

Promotion refers to the awareness of a product to increase sale. 

Quality is all about meeting the expectations of the customers. 

# _ 

Quality Assurance is a procedure to ensure the quality of a product or service 

provided to the customers. 

Digital platform is an electronic tool to promote products or services 

worldwide e.g., Facebook, YouTube and Twitter. 

% 

Payments can be transferred using credit cards, debit cards, bank transfer or 

Easypaisa. 

Digital Marketing is a tool used to promote brands and to connect with 

potential customers online. 

Components of business are market need, product design, costing, 

• • 

operations and marketing. 



Exercise 

Multiple choice Questions: 

1. What is the component of business plan? 

a. Marketing Strategy 

b. Sales Strategy 

c. Operations 

d. Digital marketing 

2. Which of the folio wing is the example of Quality Assurance? 

a- Validation 

b. Verification 

c. Documentation 

d. y Software testing 

3. Digital marketing is often referred to as  9 

billboard 

b. onine marketing 

c. TV 

d. radio 

4. Social Media Marketing is a type of  

a. Digital Marketing 

b. Traditional Marketing 

Industrial Marketing 

d. Telemarketing 

5. Which of the following are the elements of marketing? 

a- Product, Price, Promotion and People 

b. Product, Price, Promotion and Place 

c. Product, Plan, Promotion and Place 

d. Product, Plan, Promotion and People 



Short Response Questions 

1. 

5. 

Describe the basic components ofbusiness plan. 

2. Describe the four elements of marketing. 

3. What is the difference between payment and transaction? 

4. Why a quality assurance is important to assess the quality of a product or 

service? 

Write down three advantages and three disadvantages of digital marketing. 

Activity 

Pakistan Airline (PIA) plans to offer incentives to their valuable customers. Chalk out a 

marketing strategy to promote PIA offer usiijg digital platforms or social media networking. 

r 
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Glossary 

Ad ware 

Business Plan 

Chart 

Adware is a malware that attaches itself to free software on the Internet and 

jnfects computer when such software is downloaded. It pops up advertisement. 

Business plan is a formal written document that describes a company's goals, 

strategy and implementation for the growth of an organization. 

Chart is a graphical representation of data in a worksheet. 

Computer Ethics 

Computer Network 

Computer Virus 

Copyright 

Cyber Scout 

Cybercrime 

Digital Citizenship 

Digital Marketing 

Digital Media Bias 

Digital Piracy 

Global Positioning 

System 

Hacker 

Local Area Network 

Loop 

Malware 

Metropolitan Area 

Network 

Computer ethics is a set of rules to be followed for moral and social issues while 

using digital technology. 

Computer network is an interconnected system of Id devices to share hardware 

and software resources.  

Computer virus is a type of malware that spreads by inserting a copy of itself into 

another program or file. 

Copyright is a branch of law which protects creative work from unauthorized use 

by other people. 

Cyber Scout is a person with unique aim to promote awareness about cybercrime 

in the society. 

Cybercrime refers to any crime that is committed by means of computer and 

Internet technology by having unlawful access to others' computers. 

Digital citizenship refers to the responsible and effective use of digital technology. 

Digital Marketing is a tool, used to promote the brands to connect with potential 

customers using the Internet and other forms of digital technologies via social 

media, mobile phones, etc. 

Digital media bias is the perception that media is reporting the news in a prejudiced 

manner.  

Digital piracy means illegally copying digital content in any form without the 

consent of the owner.- 

Global Positioning System is a satellite-based navigation system which helps users 

to determine geographical locations. 

Hacker is a person who illegally breaks into others' computer systems. 

Local Area Network (LAN) is an interco^^l^ of ICT devices in a small 

geographical area such as school, hospital, etc 

criteln holdr6"15 the COmpUterli;^^^^ as long as some 

Malware means malicious software that is creatPH w 7 

destruction and financial benefits. 0r attack on 

^  _ # 

Metropolitan Area Network (MAN) is a hran ~     

metropolitan area such as a large citv. computer network within a 
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Network Switch 

Plagiarism 

Problem Solving 

Promotion 

Pseudocode 

Router 

Search Engine 

Optimization 

Spreadsheet 

Software 

Spy ware 

Virtual Private 

Network 

Wide Area Network 

Worksheet 

Network Switch is a device that allows computers in a network to connect with one 

another using a wired communication. 

Problem solving refers to the process of analyzing some particular situation and 

accordingly behaving in order to generate some response. 

Promotion refers to the awareness of a product or service to increase sales. 

Pseudocode is an implementation of an algorithm in the form of annotations and 

informative text written in plain English.  

Router is a network device which connects two or more LANs. It stores the 

incoming message and forwards it using shortest path towards the destination. 

Search Engine Optimization (SEO) is the process of improving your website to 

increase its visibility when people search for products or services related to your 

business in Google, Bing or other search engines.  

Spreadsheet software is an application software used for analysis and storage of 

data in a tabular form.  

Spyware is a program developed to spy on computer users by gathering 

information about their activities on the computer.   

Virtual Private Network (VAN) allows the user to access the web privately and 

securely through VPN gateway, e.g. communication between the ATM and your 

bank.    j — 

Wide Area Network (WAN) is a global network. It exists over a large-scale 

geographical area such as connecting cities. 

Worm 

Worksheet is a collection of cells organized in rows and columns that allows to 

organize information as a table. 

Worm is a malware that transmits itself over a network to infect other computers 

It is harmful like a virus. 
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Three-Dimensional 

^ Fifth Generation 

A^s Absolute 

Al Artificial Intelligence 

ATM Automatic Teller Machine 

CAT Computer Assisted Translation 

DCE Digital Citizenship Education 

GPS Global Positioning System 

ICT Information and Communication Technology 

loT Internet of Things 

IP Internet Protocol 

IR Infra Red 

LAN Local Area Network 

LiFi Light Fidelity* 

MAN Metropolitan Area Network 

RF Radio Frequency 

SE0 Search Engine Optimization 

VPN Virtual Private Network 

^VAN Wide Area Network 

WAP Wireless Access Point 
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