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	Instructions to learners
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	Welcome to Number systems conversion module! As your Facilitator, I'm here to guide you through this learning experience. Here are some instructions to help you get started:
1. Familiarize yourself with the course materials: 
2. Manage your time effectively 
3. Stay organized
4. Participate in the online discussions 
5. Complete all assignments 
6. Seek help when needed 
7. Ensure you have necessary Material 

Good luck!


	Learning module description
	A number systems conversion module is a learning module that teaches individuals how to convert numbers between different number systems, such as decimal, binary, octal, and hexadecimal. The module typically covers the following topics:
1. Number System Basics 
2. Decimal to Other Number 
3. Other Number Systems to Decimal 
4. Binary to Octal and Hexadecimal 
5. Octal and Hexadecimal to Binary 
6. Practice Exercises 
7. Reasons for using Binary, Octal and Hexadecimal numbers in the computer systems
8. Real-world Applications 

Overall, a number systems conversion module aims to provide learners with a solid understanding of how to convert numbers between different number systems, enabling them to perform conversions in practical scenarios. 

	Module objectives:

	This module will enable learning about:
1. Concept of Number systems
2. Types of Number systems
3. Conversion from decimal to binary/Octal/Hexadecimal and vice versa.
4. Conversion from binary to Octal/Hexadecimal and vice versa.

	Module learning outcomes:


	Upon completion of this module you should be able to :
1. Explain the concept of number systems
2. Evaluate different number systems
3. Convert from decimal to binary/Octal/Hexadecimal and vice versa.
4. Convert from binary to Octal/Hexadecimal and vice versa.

	Planned Learning Resources
	Computers, course modules, online based materials, recorded lecturers, assessment tools, online videos, case studies, LMS, eBooks, books, interactive quizzes Smart phones, virtual tools such as Zoom , google meet. 


	ACTIVITY 1: INTRODUCTION
VIDEO 1: Pre-recorded lecture on topic emphasizing LEARNING OUTCOME 1:
 Factual knowledge.
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	Designer: create a video to have the text into audio

Welcome to number systems conversion module!

Introduction to number systems
Number systems are a way of representing and expressing numerical quantities in different ways. They provide a systematic way of counting, measuring, and performing mathematical operations. There are various number systems used in different cultures and fields of study, including decimal, binary, octal, hexadecimal, and more.

Decimal Number System: The decimal number system, also known as base-10, is the most common number system used in everyday life. It uses ten digits (0-9) to represent numbers, and each digit's value is based on its position in the number, with the rightmost digit representing ones, the next digit to the left representing tens, then hundreds, thousands, and so on.

Binary Number System: The binary number system, also known as base-2, uses only two digits, 0 and 1, to represent numbers. It is widely used in computers and digital systems, where information is stored and processed using electronic circuits that represent data as bits (0s and 1s).

Octal Number System: The octal number system, also known as base-8, uses eight digits (0-7) to represent numbers. It is commonly used in computer programming and some other applications where a compact representation of binary numbers is required.

Hexadecimal Number System: The hexadecimal number system, also known as base-16, uses sixteen digits (0-9 and A-F) to represent numbers. It is commonly used in computer programming and digital systems for representing large binary numbers more compactly.

Number systems can be converted from one to another using mathematical algorithms, and each has its unique properties and applications. Understanding number systems is fundamental to mathematics, computer science, and other fields that involve numerical calculations and representations.

Number systems, also known as numeral systems or bases, are methods of representing and expressing numerical quantities. They provide a way to count, measure, and perform mathematical operations. Here are some basics of number systems:

Base or Radix: The base, also known as radix, of a number system determines the number of unique symbols or digits used to represent numbers. For example, in the decimal system (base-10), there are ten digits (0-9), while in the binary system (base-2), there are only two digits (0 and 1).

Digits: Digits are the symbols used in a number system to represent numbers. The number of digits in a number system is determined by the base or radix. For example, in the decimal system, there are ten digits (0-9), while in the binary system, there are only two digits (0 and 1).

Positional Value: In most number systems, the value of a digit depends on its position in the number. This is called positional value or place value. The rightmost digit represents the smallest unit (usually 1), and each digit to the left represents a higher power of the base. For example, in the decimal system, the rightmost digit represents ones, the next digit to the left represents tens, then hundreds, thousands, and so on.

Number Representations: Numbers in different number systems are represented using the digits and their positional values. For example, in the decimal system, the number 123 represents one hundred twenty-three, where 1 is in the hundreds place, 2 is in the tens place, and 3 is in the ones place. In the binary system, the number 101 represents five, where 1 is in the fours place, 0 is in the twos place, and 1 is in the ones place.

Converting between Number Systems: Number systems can be converted from one to another using mathematical algorithms. For example, converting a decimal number to binary, octal, or hexadecimal involves dividing the decimal number by the base of the target number system and converting the remainders or quotients into the corresponding digits in the target number system. Converting numbers from binary, octal, or hexadecimal to decimal involves multiplying each digit by the corresponding power of the base and summing them up.

Decimal to other number system conversion
Decimal to other number system conversion involves converting a decimal number, which is in base-10, to another number system, such as binary (base-2), octal (base-8), or hexadecimal (base-16). Here's a step-by-step process for converting a decimal number to each of these number systems:

Binary (Base-2):
Step 1: Divide the decimal number by 2 (the base of binary system).
Step 2: Record the remainder (either 0 or 1) as the rightmost digit of the binary number.
Step 3: Repeat steps 1 and 2 with the quotient obtained in step 1 until the quotient becomes 0.
Step 4: The binary number is the sequence of remainders obtained from right to left.
Example:
Let's convert the decimal number 25 to binary:
Step 1: 25 ÷ 2 = 12 remainder 1, so the rightmost digit is 1.
Step 2: 12 ÷ 2 = 6 remainder 0, so the next digit is 0.
Step 3: 6 ÷ 2 = 3 remainder 0, so the next digit is 0.
Step 4: 3 ÷ 2 = 1 remainder 1, so the next digit is 1.
Step 5: 1 ÷ 2 = 0 remainder 1, so the leftmost digit is 1.
Putting the remainders together from right to left, we get the binary representation of 25 as 11001.

Octal (Base-8):
Step 1: Divide the decimal number by 8 (the base of octal system).
Step 2: Record the remainder (between 0 and 7) as the rightmost digit of the octal number.
Step 3: Repeat steps 1 and 2 with the quotient obtained in step 1 until the quotient becomes 0.
Step 4: The octal number is the sequence of remainders obtained from right to left.
Example:
Let's convert the decimal number 97 to octal:
Step 1: 97 ÷ 8 = 12 remainder 1, so the rightmost digit is 1.
Step 2: 12 ÷ 8 = 1 remainder 4, so the next digit is 4.
Step 3: 1 ÷ 8 = 0 remainder 1, so the leftmost digit is 1.
Putting the remainders together from right to left, we get the octal representation of 97 as 141.

Hexadecimal (Base-16):
Step 1: Divide the decimal number by 16 (the base of hexadecimal system).
Step 2: Record the remainder as the rightmost digit of the hexadecimal number. If the remainder is 10, 11, 12, 13, 14, or 15, represent them as A, B, C, D, E, or F, respectively.
Step 3: Repeat steps 1 and 2 with the quotient obtained in step 1 until the quotient becomes 0.
Step 4: The hexadecimal number is the sequence of remainders obtained from right to left.
Example:
Let's convert the decimal number 183 to hexadecimal:
Step 1: 183 ÷ 16 = 11 remainder 7, so the rightmost digit is 7.
Step 2: 11 ÷ 16 = 0 remainder 11 (which is B in hexadecimal), so the leftmost digit is B.
Putting the remainders together from right to left, we get the hexadecimal representation of 183 as B7.

These are the general steps for converting

Concerting from other number systems to Decimal
Converting numbers from other number systems (binary, octal, and hexadecimal) to decimal involves multiplying each digit by the appropriate power of the base and adding the results. Here's a step-by-step process for converting numbers from other number systems to decimal:

Binary to Decimal (Base-2 to Base-10):
Step 1: Write down the binary number.
Step 2: Start from the rightmost digit and multiply each digit by 2 raised to the power of its position, starting from 0 for the rightmost digit and increasing by 1 for each digit to the left.
Step 3: Add up the results obtained in step 2.
Step 4: The sum obtained in step 3 is the decimal representation of the binary number.
Example:
Let's convert the binary number 11010 to decimal:
Step 1: Write down the binary number 11010.
Step 2: Starting from the rightmost digit, multiply each digit by the corresponding power of 2:
0 * 2^0 = 0
1 * 2^1 = 2
0 * 2^2 = 0
1 * 2^3 = 8
1 * 2^4 = 16
Step 3: Add up the results: 0 + 2 + 0 + 8 + 16 = 26
Step 4: The decimal representation of the binary number 11010 is 26.

Octal to Decimal (Base-8 to Base-10):
Step 1: Write down the octal number.
Step 2: Start from the rightmost digit and multiply each digit by 8 raised to the power of its position, starting from 0 for the rightmost digit and increasing by 1 for each digit to the left.
Step 3: Add up the results obtained in step 2.
Step 4: The sum obtained in step 3 is the decimal representation of the octal number.
Example:
Let's convert the octal number 357 to decimal:
Step 1: Write down the octal number 357.
Step 2: Starting from the rightmost digit, multiply each digit by the corresponding power of 8:
7 * 8^0 = 7
5 * 8^1 = 40
3 * 8^2 = 192
Step 3: Add up the results: 7 + 40 + 192 = 239
Step 4: The decimal representation of the octal number 357 is 239.

Hexadecimal to Decimal (Base-16 to Base-10):
Step 1: Write down the hexadecimal number.
Step 2: Start from the rightmost digit and multiply each digit by 16 raised to the power of its position, starting from 0 for the rightmost digit and increasing by 1 for each digit to the left. For digits A to F, use their corresponding decimal values (10 to 15).
Step 3: Add up the results obtained in step 2.
Step 4: The sum obtained in step 3 is the decimal representation of the hexadecimal number.
Example:
Let's convert the hexadecimal number 1A7 to decimal:
Step 1: Write down the hexadecimal number 1A7.
Step 2: Starting from the rightmost digit, multiply each digit by the corresponding power of 16:
7 * 16^0 = 7
10 (A) * 16^1 = 160
1 * 16^2 = 256
Step 3: Add up the results: 7 + 160 + 256 = 423
Step 4: The decimal representation of the hexadecimal number 1A7 is 423.

Binary to Octal and Hexadecimal
Converting numbers from binary to octal and hexadecimal involves grouping the binary digits into sets of three (for octal) or four (for hexadecimal), and then converting each group into the corresponding octal or hexadecimal digit. Here's a step-by-step process for converting binary numbers to octal and hexadecimal:

Binary to Octal (Base-2 to Base-8):
Step 1: Write down the binary number.
Step 2: Group the binary digits into sets of three, starting from the rightmost digit. If there are not enough digits to form a complete group of three, add leading zeros to make it complete.
Step 3: Convert each group of three binary digits into the corresponding octal digit.
Step 4: The resulting octal digits from step 3 form the octal representation of the binary number.
Example:
Let's convert the binary number 1101011 to octal:
Step 1: Write down the binary number 1101011.
Step 2: Group the binary digits into sets of three: 001 101 011
Step 3: Convert each group of three binary digits into the corresponding octal digit:
001 -> 1
101 -> 5
011 -> 3
Step 4: The octal representation of the binary number 1101011 is 153 in octal.

Binary to Hexadecimal (Base-2 to Base-16):
Step 1: Write down the binary number.
Step 2: Group the binary digits into sets of four, starting from the rightmost digit. If there are not enough digits to form a complete group of four, add leading zeros to make it complete.
Step 3: Convert each group of four binary digits into the corresponding hexadecimal digit.
Step 4: The resulting hexadecimal digits from step 3 form the hexadecimal representation of the binary number.
Example:
Let's convert the binary number 1011101101 to hexadecimal:
Step 1: Write down the binary number 1011101101.
Step 2: Group the binary digits into sets of four: 0001 0111 0110 1
Step 3: Convert each group of four binary digits into the corresponding hexadecimal digit:
0001 -> 1
0111 -> 7
0110 -> 6
1 -> 1
Step 4: The hexadecimal representation of the binary number 1011101101 is 1761 in hexadecimal.

Octal and Hexadecimal to Binary
Converting numbers from octal and hexadecimal to binary involves replacing each octal or hexadecimal digit with its corresponding binary representation. Here's a step-by-step process for converting octal and hexadecimal numbers to binary:

Octal to Binary (Base-8 to Base-2):
Step 1: Write down the octal number.
Step 2: Replace each octal digit with its corresponding 3-bit binary representation.
Step 3: The resulting binary digits from step 2 form the binary representation of the octal number.
Example:
Let's convert the octal number 753 to binary:
Step 1: Write down the octal number 753.
Step 2: Replace each octal digit with its corresponding 3-bit binary representation:
7 -> 111
5 -> 101
3 -> 011
Step 3: The binary representation of the octal number 753 is 1111011 in binary.

Hexadecimal to Binary (Base-16 to Base-2):
Step 1: Write down the hexadecimal number.
Step 2: Replace each hexadecimal digit with its corresponding 4-bit binary representation.
Step 3: The resulting binary digits from step 2 form the binary representation of the hexadecimal number.
Example:
Let's convert the hexadecimal number A2E to binary:
Step 1: Write down the hexadecimal number A2E.
Step 2: Replace each hexadecimal digit with its corresponding 4-bit binary representation:
A -> 1010
2 -> 0010
E -> 1110
Step 3: The binary representation of the hexadecimal number A2E is 101000101110 in binary.

Real world applications of number systems conversion
Number systems conversion has several real-world applications in various fields, including:

Computer Science and Digital Electronics: Number systems conversion is essential in computer science and digital electronics, where binary numbers are used to represent data and instructions in the form of bits (0s and 1s). Converting between binary, octal, and hexadecimal numbers is commonly used in programming, data storage, and data transmission. For example, hexadecimal numbers are often used to represent memory addresses and machine code instructions in computer systems.

Networking and Telecommunications: Number systems conversion is used in networking and telecommunications to convert IP addresses and MAC addresses between different formats. For example, IP addresses are typically represented in dotted-decimal notation (e.g., 192.168.0.1), which can be converted to binary or hexadecimal representation for various network operations and configurations.

Cryptography and Information Security: Number systems conversion is utilized in cryptography and information security to perform various encryption and decryption operations. For example, converting plaintext messages into binary or hexadecimal representation is often the first step in many encryption algorithms, where mathematical operations are performed on these representations to achieve secure communication and data protection.

Image and Audio Processing: Number systems conversion is used in image and audio processing for encoding and decoding digital media. For example, image and audio files are often represented in binary or hexadecimal formats for storage and transmission purposes. Converting between different number systems is essential in image and audio compression algorithms, such as JPEG and MP3, where data is converted into binary or hexadecimal representation and then compressed to reduce file size.

Embedded Systems and Microcontrollers: Number systems conversion is used in embedded systems and microcontrollers for various operations, such as sensor data processing, control signals generation, and communication with external devices. Converting between binary, octal, and hexadecimal numbers is commonly used in programming and interfacing with different hardware components and protocols.

Scientific and Engineering Applications: Number systems conversion is used in scientific and engineering applications where data is represented in different number systems. For example, in numerical computations and simulations, data may be represented in binary or hexadecimal format for processing and analysis, and then converted back to decimal representation for result interpretation.

Overall, number systems conversion is a fundamental concept with wide-ranging applications in various fields where digital data representation, manipulation, and communication are involved. Understanding number systems conversion is essential for professionals working in computer science, information technology, telecommunications, cryptography, image and audio processing, embedded systems, and other related areas.

	ACTIVITY 2: VIDEO  (Youtube, please include link)
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	Copy the link below to watch  videos on conversion. Write your own notes to summarize what you have watched. 


Title: Conversion from Decimal Number System
Link: https://www.youtube.com/watch?v=hCvAW_5-cJE 
Source: Neso Academy
Time: 8 minutes

Title:  Conversion to Decimal Number System
Link: https://www.youtube.com/watch?v=AlMkuzzNMmg 
Source: Neso Academy
Times: 14 minutes

Title: binary to octal and hex 
Link: https://www.youtube.com/watch?v=W_NpD248CdE 
Source: 951 Whatever
Time: 8 minutes

Title: Converting Hexadecimal to Binary
Link: https://www.youtube.com/watch?v=Z2pvB1L3IOI 
Source: Tom Benyon
Time: 1 minute


	ACTIVITY 3: READING
Learners to engage in self-directed learning
READING MATERIAL 1
(An article, a book chapter…) 
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	Read and practice number systems conversion.

Title: Number conversion
Link:https://www.tutorialspoint.com/computer_logical_organization/pdf/number_system_conversion.pdf 
Source: TutorialPoint

Designer: Create a Link to E-Library CSS books 

	ACTIVITY 4: QUIZZ: Short questions to put knowledge to the test
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	Having watched the videos and read materials number systems conversion, answer the following questions.

Questions
1. What is the binary representation of the decimal number 12?
a. 1000
b. 1010
c. 1100
d. 1110

2. Convert the binary number 1101 to its equivalent hexadecimal representation.
a. D
b. E
c. F
d. 13

3. What is the octal representation of the binary number 111001?
a. 71
b. 61
c. 57
d. 47

4. Convert the decimal number 45 to its equivalent binary representation.
a. 101101
b. 111001
c. 110111
d. 101001

5. What is the hexadecimal representation of the octal number 37?
a. 2F
b. 27
c. 2B
d. 1F

6. Convert the hexadecimal number 3A to its equivalent binary representation.
a. 1111010
b. 1110010
c. 1011010
d. 1101010

7. What is the decimal representation of the octal number 127?
a. 87
b. 107
c. 87
d. 159

8. Convert the decimal number 75 to its equivalent octal representation.
a. 107
b. 117
c. 123
d. 113

9. What is the binary representation of the hexadecimal number 1E?
a. 1110
b. 1001
c. 1100
d. 1111

10. Convert the octal number 56 to its equivalent decimal representation.
a. 54
b. 42
c. 46
d. 48


	LEARNING OUTCOME 2: Conceptual knowledge

ACTIVITY 5: VIDEO (Youtube, please include link)
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	Welcome to this video on why binary numbers?

Title: Why Do Computers Use 1s and 0s? Binary and Transistors Explained. 
Link: https://www.youtube.com/watch?v=Xpk67YzOn5w 
Source: Basics Explained
Time: 6 minutes




	ACTIVITY 6: CASE 1:
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Read the case below and answer the question that follows:

John is a student in a computer engineering class, and he is currently learning about binary numbers. He is fascinated by the way computers use binary numbers to represent and process data. One day, he used a calculator to convert numbers from decimal to binary/Octal/Hexadecimal.

He learns later that in binary, there are only two digits: 0 and 1, in octal there are 8 digits from 0 to 7 and in Hexadecimal, there are 16 digits from 0 to 15. However, he doesn’t understand how numbers are converted from one base to another.

Use 200 words to advice John on how binary numbers are converted to binary/Octal/Hexadecimal using examples. Post your answer to the e-portfolio.


	ACTIVITY 7: ONLINE DISCUSSION
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1. Join and participate in this discussion forum on Number systems conversion
2. Ensure you post your answer on the forum 
3. Valid responses to each questions will be awarded 1 points each

Discussion
Discuss the challenges of representing decimal number systems in electronics devices.


	LEARNING OUTCOME 3:

ACTIVITY 8: VIDEO (Youtube, please include link)
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	Watch this video on Styling a table using CSS.

Title: Why Do We Need Hexadecimal and Octal Number Systems? 
Link: https://www.youtube.com/watch?v=gebgq9o4KW8 
Source: SCE Simplified
Time:  9 minutes

	ACTIVITY 9: PRACTICAL SKILLS
VIDEO : Demonstration of practical use of knowledge acquired
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	Perform the following tasks.

Task 
1. Convert the following decimal numbers.
a) 1001012
b) 5648
c) 1A516
2. Convert the following to binary numbers
a) 2510
b) 548
c) 2B.316
3. Convert the following to Hexadecimal
a) 10101112
b) 23410
c) 678
4. Convert the following to Octal.
a) 10101012
b) 7610
c) 3C516

	ASSESSMENT OF PRACTICAL SKILL:

	1. Show all your working and post to your e-portfolio
2. This task is allocated 1 marks

	LEARNING OUTCOME 4: KEY/TRANSFERABLE SKILLS

ACTIVITY 10: READING
Learners to engage in self-directed learning
READING MATERIAL 1
(An article, a book chapter…) 
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	Instruction to  a learner
Read more on number systems conversions

Title: Number conversion
Link:https://www.tutorialspoint.com/computer_logical_organization/pdf/number_system_conversion.pdf 
Source: TutorialPoint


Designer: Create a Link to E-Library books

	ACTIVITY 11: 
	Write an essay of up to 200 words to discuss the importance of each number systems in relation to how they are used in the computer system.

Post your presentation to your e-portfolio 


	ACTIVITY 12:QUIZZ 
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	Based on what you have learnt in this module, answer the following questions.

Questions
1. What is the decimal representation of the binary number 101101? 45
2. Convert the octal number 37 to binary. 011111
3. What is the hexadecimal representation of the binary number 11010111? D7
4. Convert the decimal number 98 to binary. 1100010
5. What is the octal representation of the hexadecimal number AB? 253
6. Convert the binary number 111011 to decimal. 59
7. [bookmark: _GoBack]What is the hexadecimal representation of the octal number 56? 2E
8. Convert the decimal number 256 to octal. 400

Post your answer to your e-portfolio
Hide answers

	TAKE HOME MESSAGE
	Briefly state your take home message and post it in your portfolio. 
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