Introduction to Basic Computer Operating Systems and
Their Functions

Introduction

Welcome to the lesson on Introduction to Basic Computer Operating Systems
and Their Functions. This lesson is designed for 14-year-old students in a UK
primary school setting and aims to introduce the fundamental concepts of
computer operating systems, their functions, and the importance of
understanding these basics in today's digital age.

The objectives of this lesson are to understand the definition and role of operating
systems, identify and explain the primary functions of operating systems, and recognize
the main types of operating systems and their basic differences and uses. To cater to
mixed ability differentiation, the lesson will include foundation, core, and extension
activities to ensure all students are engaged and challenged.



What is an Operating System?

An operating system (OS) is a software that manages computer hardware resources and
provides a platform for running application software. It acts as an intermediary between
computer hardware and user-level applications, controlling the allocation of system
resources such as memory, CPU time, and storage.

Example: Operating System Functions

For instance, when you open a web browser on your computer, the operating
system allocates memory and CPU time to run the browser application, allowing you
to access and view websites.

Foundation: Students will understand the basic definition of an operating system
Core: Students will analyze the role of an operating system in managing hardware
resources

Extension: Students will research and present on the history and evolution of
operating systems



Primary Functions of Operating Systems

The primary functions of an operating system include process management, memory
management, file management, and input/output management. These functions work
together to provide a seamless user experience and efficient system operation.

Process Management: Memory Management:
e Managing running programs ¢ Allocating memory
¢ Allocating CPU time ¢ Deallocating memory
¢ Terminating processes  Managing memory
fragmentation

Foundation: Students will identify and explain the primary functions of operating

systems
Core: Students will analyze how these functions work together
Extension: Students will research and present on advanced functions such as

networking and security features



Types of Operating Systems

The main types of operating systems include Windows, macOS, Linux, and mobile
operating systems such as Android and iOS. Each type of operating system has its own
strengths and weaknesses, and is suited for different types of devices and user needs.

Windows: macOS:
¢ Popular desktop operating o Exclusive to Apple devices
system + High level of security and
* Wide range of software stability
availability  Integration with other Apple
o User-friendly interface devices

Foundation: Students will recognize the main types of operating systems

Core: Students will compare and contrast two operating systems

Extension: Students will design and propose a new operating system tailored to a
specific need or device



Safety Considerations

When introducing students to basic computer operating systems and their functions, it is
crucial to emphasize safety protocols and preventive measures to ensure a secure and
responsible learning environment. This includes teaching students about password
protection, proper logging off and shutting down of devices, and basic online safety rules.

Foundation: Students will understand basic online safety rules

Core: Students will analyze common threats and how to avoid them

Extension: Students will research and present on advanced security features and
best practices for securing operating systems and data



Group Activities

To cater to mixed ability differentiation, the following group activities can be employed:
Operating System Scavenger Hunt, Design an Operating System, Operating System
Comparison, and Troubleshooting Challenge. These activities will help students reinforce
their understanding of operating systems and their functions, and develop critical thinking
and problem-solving skills.

Operating System Scavenger Design an Operating System:
Hunt:
o Students will design and
o Students will search for and propose a new operating
identify different types of system tailored to a specific
operating systems need or device
o Students will analyze the o Students will present their
features and functions of each design and explain its features
operating system and functions

Foundation: Students will participate in group activities to reinforce understanding
Core: Students will analyze and present findings from group activities

Extension: Students will design and propose a new operating system tailored to a
specific need or device



Conclusion

In conclusion, the introduction to basic computer operating systems and their functions is
a vital component of the UK primary school curriculum for 14-year-old students. This
lesson not only enhances students' understanding of how computers work but also lays
the foundation for further exploration into computer science and digital literacy.

Assessment:

¢ Formative assessment will be ongoing throughout the lesson to monitor
students' progress and understanding

 Summative assessment will be conducted at the end of the lesson to evaluate
students' knowledge and understanding of the key concepts

Extension Activities:

¢ Operating System Simulation
¢ Coding for Operating Systems
o Ethical Considerations in Operating System Design



Parent Engagement

To ensure students' learning is reinforced at home, parents can be engaged through
weekly progress updates, at-home projects, and technology safety and ethics
discussions. This will help students develop a deeper understanding of operating systems
and their functions, and promote responsible technology use.

Weekly Progress Updates:

o Teachers will provide regular updates on students' progress and

understanding
« Parents will be encouraged to ask questions and provide feedback

At-Home Projects:

o Students will complete projects at home to reinforce their understanding of
operating systems

« Parents will be encouraged to support and guide students in completing
projects



Safety Considerations

To ensure a secure and responsible learning environment, teachers and parents must
emphasize safety protocols and preventive measures. This includes teaching students
about password protection, proper logging off and shutting down of devices, and basic
online safety rules.

Password Protection:

o Students will learn about the importance of strong passwords
o Students will learn how to create and manage strong passwords

Proper Logging Off and Shutting Down:

o Students will learn how to properly log off and shut down devices
o Students will understand the importance of proper shutdown procedures



Next Steps

After completing this lesson, students will be ready to move on to more advanced topics
in computer science and digital literacy. This may include lessons on computer hardware
and peripherals, introduction to programming concepts, and cybersecurity and online
safety.

Lesson on Computer Hardware and Peripherals:

o Students will learn about the different components of a computer system
o Students will understand how hardware and peripherals work together

Introduction to Programming Concepts:

o Students will learn the basics of programming languages
¢ Students will understand how to write simple programs



Advanced Concepts in Operating Systems

As students progress in their understanding of operating systems, they can explore more
advanced concepts such as multitasking, multithreading, and virtualization. These
concepts are crucial in modern operating systems as they enable efficient use of system
resources, improved performance, and enhanced user experience.

Example: Multitasking in Operating Systems

For instance, when a user is working on a document and simultaneously listening to
music, the operating system allocates resources to ensure both tasks are executed
smoothly without significant performance degradation. This is an example of
multitasking, where the operating system manages multiple tasks or processes
concurrently.

Foundation: Students will understand the basic concepts of multitasking and
multithreading

Core: Students will analyze the benefits and challenges of implementing these
concepts in operating systems

Extension: Students will research and present on advanced topics such as
symmetric multiprocessing and asymmetric multiprocessing



Operating System Security

Operating system security is a critical aspect of computer science, focusing on protecting
the operating system from unauthorized access, use, disclosure, disruption, modification,
or destruction. This includes understanding threats such as viruses, worms, trojans,
spyware, and ransomware, and learning about security measures like firewalls, antivirus
software, and encryption.

Case Study: Notable Cyber Attacks

The WannaCry ransomware attack in 2017 is a significant example of how vulnerable
operating systems can be to cyber threats. The attack affected over 200,000 computers
across 150 countries, highlighting the importance of keeping operating systems and
software up to date with the latest security patches.

Foundation: Students will understand basic security threats and measures
Core: Students will analyze case studies of significant cyber attacks and their
impact

Extension: Students will design and propose a comprehensive security plan for a
hypothetical organization



Ethical Considerations in Operating System Design

The design and development of operating systems raise several ethical considerations,
including privacy, accessibility, and sustainability. For instance, operating systems can be
designed to prioritize user privacy by incorporating features that protect user data and
prevent unauthorized access. Similarly, accessibility features can be integrated to ensure
that operating systems are usable by people with disabilities.

Example: Accessibility Features in Operating Systems

Many modern operating systems include accessibility features such as text-to-
speech, screen readers, and keyboard-only navigation. These features are essential
for ensuring that individuals with disabilities can use computers and access digital
information.

Foundation: Students will understand the importance of ethical considerations in
operating system design

Core: Students will analyze case studies of operating systems that prioritize ethical
considerations

Extension: Students will design and propose an operating system that incorporates
ethical considerations



Future of Operating Systems

The future of operating systems is likely to be shaped by emerging technologies such as
artificial intelligence, blockchain, and the Internet of Things (loT). As these technologies
continue to evolve, operating systems will need to adapt to support new use cases and
applications, such as smart homes, autonomous vehicles, and edge computing.

Case Study: Operating Systems for loT Devices

The growth of 0T devices has led to the development of specialized operating systems
that can efficiently manage the limited resources of these devices while providing real-
time data processing and analysis. Examples include operating systems like FreeRTOS
and Zephyr, which are designed for resource-constrained devices.

Foundation: Students will understand the impact of emerging technologies on
operating system design

Core: Students will analyze case studies of operating systems for emerging
technologies

Extension: Students will research and present on the future trends and challenges
in operating system development



Conclusion and Future Directions

In conclusion, the study of operating systems is a vital component of computer science
education, providing students with a deep understanding of how computers work and how
to manage their resources efficiently. As technology continues to evolve, it is essential for
students to stay updated with the latest developments in operating system design and
development.

Example: Staying Updated with Latest Developments

Students can stay updated by following technology blogs, attending workshops and
conferences, and participating in online forums and discussions. This will help them
develop a lifelong learning approach to operating systems and prepare them for
future challenges and opportunities in the field.

Foundation: Students will understand the importance of staying updated with latest
developments

Core: Students will analyze the role of operating systems in future technologies
Extension: Students will design and propose a plan for lifelong learning in
operating system development



Assessment and Evaluation

The assessment and evaluation of student learning in operating systems will be based on
a combination of formative and summative assessments. Formative assessments will be
used to monitor student progress and understanding throughout the course, while
summative assessments will evaluate student knowledge and understanding at the end of
the course.

Case Study: Assessment Strategies

The use of project-based assessments, where students design and develop their own
operating system, can be an effective way to evaluate student learning. This approach
allows students to demonstrate their understanding of operating system concepts and
principles in a practical and applied way.

Foundation: Students will understand the assessment and evaluation strategies
Core: Students will analyze the effectiveness of different assessment strategies
Extension: Students will design and propose an assessment plan for an operating
system course
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Introduction

Welcome to the lesson on Introduction to Basic Computer
Operating Systems and Their Functions. This lesson is
designed for 14-year-old students in a UK primary school
setting and aims to introduce the fundamental concepts of
computer operating systems, their functions, and the
importance of understanding these basics in today's digital age.

The obijectives of this lesson are to understand the definition and role of
operating systems, identify and explain the primary functions of
operating systems, and recognize the main types of operating systems
and their basic differences and uses. To cater to mixed ability
differentiation, the lesson will include foundation, core, and extension
activities to ensure all students are engaged and challenged.



What is an Operating System?

An operating system (OS) is a software that manages computer
hardware resources and provides a platform for running application
software. It acts as an intermediary between computer hardware and
user-level applications, controlling the allocation of system resources
such as memory, CPU time, and storage.

Example: Operating System Functions

For instance, when you open a web browser on your computer,
the operating system allocates memory and CPU time to run the
browser application, allowing you to access and view websites.

Foundation: Students will understand the basic definition of an
operating system

Core: Students will analyze the role of an operating system in
managing hardware resources

Extension: Students will research and present on the history and
evolution of operating systems



Primary Functions of Operating Systems

The primary functions of an operating system include process
management, memory management, file management, and input/output
management. These functions work together to provide a seamless
user experience and efficient system operation.

Process Management: Memory Management:
¢ Managing running ¢ Allocating memory
programs ¢ Deallocating memory
¢ Allocating CPU time + Managing memory
e Terminating processes fragmentation

Foundation: Students will identify and explain the primary
functions of operating systems

Core: Students will analyze how these functions work together
Extension: Students will research and present on advanced
functions such as networking and security features



Types of Operating Systems

The main types of operating systems include Windows, macQOS, Linux,
and mobile operating systems such as Android and iOS. Each type of
operating system has its own strengths and weaknesses, and is suited
for different types of devices and user needs.

Windows: macOS:
e Popular desktop e Exclusive to Apple
operating system devices
¢ Wide range of » High level of security
software availability and stability
o User-friendly interface  Integration with other

Apple devices

Foundation: Students will recognize the main types of operating

systems

Core: Students will compare and contrast two operating systems
Extension: Students will design and propose a new operating
system tailored to a specific need or device



Safety Considerations

When introducing students to basic computer operating systems and
their functions, it is crucial to emphasize safety protocols and preventive
measures to ensure a secure and responsible learning environment.
This includes teaching students about password protection, proper
logging off and shutting down of devices, and basic online safety rules.

Foundation: Students will understand basic online safety rules
Core: Students will analyze common threats and how to avoid
them

Extension: Students will research and present on advanced
security features and best practices for securing operating
systems and data



Group Activities

To cater to mixed ability differentiation, the following group activities can
be employed: Operating System Scavenger Hunt, Design an Operating
System, Operating System Comparison, and Troubleshooting
Challenge. These activities will help students reinforce their
understanding of operating systems and their functions, and develop
critical thinking and problem-solving skills.

Operating System Design an Operating
Scavenger Hunt: System:

» Students will search e Students will design
for and identify and propose a new
different types of operating system
operating systems tailored to a specific

o Students will analyze need or device
the features and ¢ Students will present
functions of each their design and
operating system explain its features

and functions

Foundation: Students will participate in group activities to
reinforce understanding

Core: Students will analyze and present findings from group
activities

Extension: Students will design and propose a new operating
system tailored to a specific need or device



Conclusion

In conclusion, the introduction to basic computer operating systems and
their functions is a vital component of the UK primary school curriculum
for 14-year-old students. This lesson not only enhances students'
understanding of how computers work but also lays the foundation for
further exploration into computer science and digital literacy.

Assessment:

+ Formative assessment will be ongoing throughout the
lesson to monitor students' progress and understanding

o Summative assessment will be conducted at the end of the
lesson to evaluate students' knowledge and understanding
of the key concepts

Extension Activities:

o Operating System Simulation
o Coding for Operating Systems
» Ethical Considerations in Operating System Design



Parent Engagement

To ensure students' learning is reinforced at home, parents can be
engaged through weekly progress updates, at-home projects, and
technology safety and ethics discussions. This will help students
develop a deeper understanding of operating systems and their
functions, and promote responsible technology use.

Weekly Progress Updates:

¢ Teachers will provide regular updates on students' progress

and understanding
+ Parents will be encouraged to ask questions and provide

feedback

At-Home Projects:

» Students will complete projects at home to reinforce their

understanding of operating systems
o Parents will be encouraged to support and guide students in
completing projects



Safety Considerations

To ensure a secure and responsible learning environment, teachers and
parents must emphasize safety protocols and preventive measures.
This includes teaching students about password protection, proper
logging off and shutting down of devices, and basic online safety rules.

Password Protection:

o Students will learn about the importance of strong
passwords

e Students will learn how to create and manage strong
passwords

Proper Logging Off and Shutting Down:

o Students will learn how to properly log off and shut down
devices

¢ Students will understand the importance of proper shutdown
procedures



Next Steps

After completing this lesson, students will be ready to move on to more
advanced topics in computer science and digital literacy. This may
include lessons on computer hardware and peripherals, introduction to
programming concepts, and cybersecurity and online safety.

Lesson on Computer Hardware and Peripherals:

o Students will learn about the different components of a
computer system

o Students will understand how hardware and peripherals
work together

Introduction to Programming Concepts:

o Students will learn the basics of programming languages
o Students will understand how to write simple programs



