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Introduction
This programme module may be delivered as a standalone module leading to certification in a QQI minor award. It may also be delivered as part of an overall validated programme leading to a Level 5 QQI Certificate. 
The teacher/tutor should familiarise themselves with the information contained in Laois and Offaly ETB’s programme descriptor for the relevant validated programme prior to delivering this programme module.
The programme module is structured as follows:
	1. Title of Programme Module

	2. QQI Component Title and Code

	3. Duration in hours

	4. Credit Value of QQI Component

	5. Status

	6. Special Requirements

	7. Aim of the Programme Module

	8. Objectives of the Programme Module

	9. Learning Outcomes

	10. Indicative Content

	11. Assessment
a. Assessment Technique(s)
b. Mapping of Learning Outcomes to Assessment Technique(s)
c. Guidelines for Assessment Activities

	12. Grading

	13. Learner Marking Sheet(s), including Assessment Criteria


Integrated Delivery and Assessment
The teacher/tutor is encouraged to integrate the delivery of content where an overlap between content of this programme module and one or more other programme modules is identified. This programme module will facilitate the learner to develop the academic and vocational language, literacy and numeracy skills relevant to the themes and content of the module. 
Likewise, the teacher/tutor is encouraged to integrate assessment where there is an opportunity to facilitate a learner to produce one piece of assessment evidence which demonstrates the learning outcomes from more than one programme module. The integration of the delivery and assessment of level 5 Communications and level 5 Mathematics modules with that of other level 5 modules is specifically encouraged, as appropriate. 

Indicative Content
The indicative content in Section 10 does not cover all teaching possibilities. The teacher/tutor is encouraged to be creative in devising and implementing other approaches, as appropriate. The use of examples is there to provide suggestions. The teacher/tutor is free to use other examples, as appropriate. The indicative content ensures all learning outcomes are addressed but it may not follow the same sequence as that in which the learning outcomes are listed in Section 9. It is the teacher’s/tutor’s responsibility to ensure that all learning outcomes are included in the delivery of this programme module.
Title of Programme Module
Operating Systems 

Component Name and Code 
Operating Systems 5N2928

Duration in Hours
150 Hours (typical learner effort, to include both directed and self directed learning)

Credit Value
15 Credits 

Status
This programme module may be compulsory or optional within the context of the validated programme. Please refer to the relevant programme descriptor, Section 9 Programme Structure

Special Requirements
None

Aim of the Programme Module
This programme module aims to equip the learner with the fundamentals to install, configure, secure and maintain an Operating System

Objectives of the Programme Module
· To enable the learner to understand the main functions of an Operating System

·  To familiarise the learner with a range of different types of Operating System

·  To assist the learner to develop the skills to install and configure desktop Operating Systems

·  To assist the learner to develop the skills  to maintain and secure a computer system

· To assist the learner to develop the academic and vocational language skills related to Operating Systems through the medium of the indicative content 

· To enable the learner to take responsibility for his/her own learning.

Learning Outcomes of Level 5 Operating Systems 5N2928

Learners will be able to:
1. Demonstrate knowledge of the capabilities and characteristics of operating systems – their principles, goals, implementation, features, functionality across a variety of hardware
2. Demonstrate an understanding of the concepts and theory of operating systems including the system elements, memory management, input/output, filing systems, resource allocation
3. Explain the functionality of a range of system calls for a selected operating system
4. Explain the functions and characteristics of a range of operating system implementations including single‐user operating systems, multi‐user operating systems, multi‐tasking operating systems
5. Recognise the difference between some common file systems for example: FAT32, NTFS, Ext3 and Ext4
6. Outline the role and benefits of cloud‐based service models
7. Appropriately configure disk partitions, multi‐boot and install and configure a desktop operating system
8. Use a variety of interfaces such as a command line interface and a graphical user interface to configure and update an operating system
9. Employ a range of procedures to eliminate possible threats including the use of system passwords, user permissions, anti‐virus software, firewalls and update management
10. Utilise system utilities to manage hardware and software resources, for example device drivers, system restore, disk space, system components, directories, files, manage faults, configure settings and manage back‐ups. 

Indicative Content 
This section provides suggestions for programme content but is not intended to be prescriptive. The programme module can be delivered through classroom based learning activities, group discussions, one-to-one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.
Section 1:	Fundamentals of Operating Systems
		Learning Outcomes 1, 2,3,4,6
Facilitate the learner to:
· Understand the role of an operating system 
· Outline the primary functions of an operating system to control hardware and software operations on the computer
· Examine the role of the operating system in enabling the user to communicate with the system through the user interface

· Examine the main functions and characteristics of a variety of modern operating systems across a range of environments, for example
· Single user, multi-tasking operating systems 
· Multi-user operating systems
· Single-user, single tasking operating systems 

· Examine the main elements and functions of an operating system including
· Managing memory allocation, to allow the execution of a number of processes
· Managing I/O devices
· File management
· Providing a user interface

Facilitate the learner to understand the role of the main elements of a desktop operating system in the execution of an application, to include 
· The role of the file system in the retrieval and saving of application/data files on backing storage
· Allocation of memory, by the memory management system for the running application 
· Management of  I/O requests issued by the running application
· Role of the user interface




Facilitate the learner to describe the main features of typical operating system user interfaces, to include graphical user interfaces and command line interfaces using appropriate examples 

· Examine a variety of graphical user interfaces on different systems to understand
· Use of windows, icons, menus and pointers
· Use of graphical user interfaces on touch screen devices, such as tablets and mobile phones
· Examine a chosen command line interface 
· Recognise and use a selection of command line instructions
· Identify the role of command line interpreters


Facilitate the learner to understand the role of system calls with regard to a chosen operating system 
· Outline the function of system calls in providing an interface between user applications and the system hardware


Facilitate the learner to recognise a range of system calls for a chosen operating system, for example
· Opening a file
· Writing to a file
· Setting the date 

Facilitate the user to describe the role of cloud-based services
· Identify the main characteristics of cloud-based services 
· Identify the benefits of cloud-based services 
· Examine one widely used cloud service for example Google Drive, Amazon Cloud Drive


Section 2:	Installing Operating System(s) to address single-boot and multi-boot requirements
Learning Outcomes 5,7
Facilitate the learner to describe a variety of boot configurations, for example
· Single boot system
· Dual boot system
· Multi-boot system

Facilitate the learner to understand different methods of installing an operating system for example 
· Clean boot installation 
· Operating system upgrade

Facilitate the learner to plan the creation of a dual boot configuration on a desktop computer system including
· Check the hardware specifications of the computer system
· Check the requirements specification of the new operating system
· Examine the disk partitions for example
· Determine the types of disk partition on the system
· Examine the size of the partitions
· Determine the file systems in the partitions
· Examine backup requirements


Facilitate the learner to carry out the necessary steps to install operating systems to create a dual boot configuration, for example
· Format a new partition for installation of an operating system 
· Rearrange the boot order
· Install an operating system from a dvd/download
· Accept license terms 
· Configure standard settings 

Section 3:	System Utilities
		Learning Outcomes 8,9,10
Facilitate the user to 
· Understand the role of utility programs
· Examine a range of utility programs for example 
· Disk management tools
· Anti-virus software
· Backup tools
· File management tools






Facilitate the learner to configure an operating system for a number of users with appropriate security settings for those users
· Set up user accounts
· Create an administrator account
· Create standard user accounts
· Create user groups
· Customise the desktop
· Install drivers

Facilitate the learner to use a range of system utilities to secure and protect a computer system for example
· Configure/install anti-virus software
· Configure firewalls
· Configure appropriate system restore points

Facilitate the learner to use a range of system utilities to maintain a computer system for example
· Defragment a disk
· Manage backups
· Manage updates 
· Respond to system messages 

Facilitate the learner to use file management tools to organise and provide security for files 
· Create files
· Create folders
· Set file/folder permissions for user groups

Facilitate the learner to understand the importance of a range of features in providing security for a system in a variety of areas for example
· Protecting a system while online through firewalls and anti-virus 
· Use of passwords to control access to the system
· Use of permissions to restrict access to files/folders
· Principle of least privilege
· Installing appropriate updates
· Maintenance of appropriate backups

Assessment
[bookmark: Section11]11a. Assessment Techniques

Skills Demonstration 	70% (Practical)
Exam (Theory) 		30%

11b. Mapping of Learning Outcomes to Assessment Techniques
In order to ensure that the learner is facilitated to demonstrate the achievement of all learning outcomes from the component specification; each learning outcome is mapped to an assessment technique(s). This mapping should not restrict an assessor from taking an integrated approach to assessment.

	Learning Outcome
	Assessment Technique

	1. Demonstrate knowledge of the capabilities and characteristics of operating systems – their principles, goals, implementation, features, functionality across a variety of hardware
	Skills Demo

	2. Demonstrate an understanding of the concepts and theory of operating systems including the system elements, memory management, input/output, filing systems, resource allocation
	Exam

	3. Explain the functionality of a range of system calls for a selected operating system
	Exam

	4. Explain the functions and characteristics of a range of operating system implementations including single‐user operating systems, multi‐user operating systems, multi‐tasking operating systems
	Exam

	5. Recognise the difference between some common file systems for example: FAT32, NTFS, Ext3 and Ext4
	Skills Demo

	6. Outline the role and benefits of cloud‐based service models
	Exam

	7. Appropriately configure disk partitions, multi‐boot and install and configure a desktop operating system
	Skills Demo

	8. Use a variety of interfaces such as a command line interface and a graphical user interface to configure and update an operating system
	Skills Demo

	9. Employ a range of procedures to eliminate possible threats including the use of system passwords, user permissions, anti‐virus software, firewalls and update management
	Skills Demo

	10. Utilise system utilities to manage hardware and software resources, for example device drivers, system restore, disk space, system components, directories, files, manage faults, configure settings and manage back‐ups
	Skills Demo



11c. Guidelines for Assessment Activities
The assessor is required to devise assessment briefs, examination papers, marking schemes and outline solutions for the Skills Demonstration and Examination.  In devising the assessment brief and examination care should be taken to ensure that the learner is given the opportunity to show evidence of achievement of ALL the learning outcomes. Assessment briefs may be designed to allow the learner to make use of a wide range of media in presenting assessment evidence, as appropriate. Quality assured procedures must be in place to ensure the reliability of learner evidence.
	Skills Demonstration
	70%

	20 hours approx.  To be completed throughout the year.                                              

	
Over multiple sessions, the learner will demonstrate skills from learning outcomes 1,5,7,8,9,10

The learner may complete the skills demonstrations as a series of tasks using a suitable virtual environment or a real environment.  Any current desktop operating systems may be selected for installation in this skills demonstration. 

The learner will plan and implement a dual boot installation, in accordance with the specific tasks outlined below. The installed system should be configured for several users and include appropriate security measures. 

Skills Demonstration 1 (15%) 

Plan and prepare the implementation of a dual boot configuration on a desktop computer system. 

The learner should demonstrate a clear understanding of the preparation required prior to the installation of an operating system. All necessary steps should be taken to ensure a successful installation.

Skills Demonstration 2 (20%)

Install the planned dual boot system. 

The learner must initiate and then carry out a successful installation, by following the guidance steps which are provided as part of the installation process. 

Skills Demonstration 3 (20%)

Configure the newly installed system for use by several users. 

The learner must create several user profiles and demonstrate how users can be organised through the use of user groups.  The learner should also ensure that appropriate security and maintenance features are installed and configured to protect the system.


Skills Demonstration 4 (15%)

Utilise a File Management Tool to create and secure files/folders

The learner should demonstrate the ability to create and organise files and folders. A clear understanding of how files/folders can be protected through the use of permissions must also be shown. 

Suggestions
· The learner should document their work and present it in the form of a log book or report. 
· Screenshots may be included as evidence where appropriate.

All instructions for the learner must be clearly outlined in an assessment brief.




	Examination
	30%

	Duration of 1.5 Hours

	Learning Outcomes Assessed  2,3,4,6

	
The format of the theory exam will be 10 short answer questions and two structured question divided into related parts; requiring the learner to demonstrate an in-depth knowledge and understanding

Section A: 10 Short Questions 

Section B: 2 Structured Questions 

Answer all questions

Structured questions are divided into a number of related parts and generally require the learner to demonstrate more in-depth knowledge and understanding of a topic. 

All instructions for the learner must be clearly outlined in an examination paper 




1. Grading
Distinction: 	80% - 100% 
Merit:		65% - 79%
Pass: 		50% - 64%
Unsuccessful:	0% - 49%

At levels 4, 5 and 6 major and minor awards will be graded. The grade achieved for the major award will be determined by the grades achieved in the minor awards.
	Operating Systems 5N2928
	Learner Marking Sheet 1
Skills Demonstration  (Practical) 70%



Learner’s Name: ________________________________
	Assessment Criteria
	Maximum Mark
	Learner Mark

	Skills Demonstration 1
Plan and prepare installation of a multi-boot system
	


	

	· Determine the hardware specifications of the computer system 
	2
	

	· Identify the requirements of the operating system(s) to be installed
	3
	

	· Identify the file system(s) that will be used on the new system, for example NTFS, Ext4
	
3
	

	· Perform any backups that may be required
	3
	

	· Prepare required disk partitions 
	4
	

	Subtotal Mark
	15
	

	Skills Demonstration 2
Install dual boot configuration
	


	

	· Initiate installation from appropriate storage media or download
	7
	

	· Follow installation steps
	6
	

	· Select appropriate installation settings
	7
	

	Subtotal Mark
	20
	

	Skills Demonstration 3
Configure new system
	


	

	· Set up several user accounts; include password protection for each account
	5
	

	· Set up user groups
	5
	

	· Ensure anti-virus and firewall software is turned on/updating; install and configure anti-virus and firewall software if necessary
	
5
	

	· Schedule a range of utility programs to run, for example disk defragmenter
	5
	

	Subtotal Mark
	20
	

	Skills Demonstration 4
Utilise a File Management Tool
	


	

	· Create a range of files and folders
	7
	

	· Set permissions on the files and folder for the user groups
	8
	

	Subtotal Mark
	15
	

	Total Mark
	70
	



NO ROUNDING OF MARKS
The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the marks awarded here have been transcribed to the Summary Results Sheet

External Authenticator's Signature: ............................................................   Date: ...............................
	Operating Systems 5N2928
	Learner Marking Sheet 2
Examination Theory 30%




Learner’s Name: ________________________________
	Assessment Criteria
	Maximum
Mark
	Learner
Marks

	
Section A: 10 Short Questions
All questions carry equal marks 
	
	

	Question No.:	1
	1
	

	 		2
	1
	

			3
	1
	

			4
	1
	

			5
	1
	

			6
	1
	

			7
	1
	

			8
	1
	

			9
	1
	

			10	
	1
	

		Subtotal
	10
	

	
Section B: Structured Questions
2 structured questions, 10 marks per question
	
	

	Question No.:	1
	10
	

			2                                                                      
	10
	

		Subtotal
	20
	

	Total Mark
	30
	



NO ROUNDING OF MARKS

The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the marks awarded here have been transcribed to the Summary Results Sheet

External Authenticator's Signature: ............................................................   Date: ...............................
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