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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
Computer Systems Hardware 

Component Name and Code 
Computer Systems Hardware 5N0548

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 provide the learner with the knowledge and skills required to build and/or upgrade a desktop and/or laptop system.  Also to provide information on the latest trends in computer hardware systems. 



Objectives of the Programme Module

· To enable the learner to explore their chosen IT area and create an awareness of skills applicable to computer hardware maintenance 
· Identify types of computers, how they process information, and the purpose and function of different hardware components 
· Identify how to maintain computer equipment and solve common problems relating to computer hardware
· To facilitate the learner to develop an understanding of the constant changes in this area
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to Computer Systems Hardware through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning.

Learning Outcomes of Level 5 Computer Systems Hardware 5N0548
Learners will be able to:
1. Demonstrate an understanding of key concepts, terminology and  functionality associated with computer hardware including current technologies

2. Demonstrate an understanding of the role and significance of computer buses—both processor and peripheral buses—that integrate components and allow for the proper functioning of a computer and its peripherals, to include input, output, storage and memory

3. Identify and discuss the specification of, relationships between, and operational significance of: the hardware components of computer systems, for example: motherboard components, secondary storage devices and media, expansion units, communication and peripheral devices

4. Establish how, and when, system performance will benefit from specific,  targeted component upgrades

5. Explain a range of key computer systems concepts, for example: the fetch/execute cycle, the boot sequence, and the binary number system used to represent data and how it relates to memory capacity

6. Discuss the key phases, from power up, through stable running of a computer  system, to shut down

7. Discuss health, safety and ergonomic issues as they pertain to building and using a computer system

8. Investigate a range of key architectural and system design issues associated  with computer hardware systems

9. Perform a step‐by‐step assembly and/or disassembly of a desktop or laptop  computer system (including peripheral devices) and paying due attention to health and safety and ergonomic issues

10. Identify and describe appropriate strategies by which common problems that cause computer systems to malfunction or to function below optimum performance levels, can be diagnosed

11. In accordance with best practice and safety standards, develop effective plans for resolving common causes of error or failure including component testing and the identification of issues that may have arisen during the construction of a computer system

12. Explain the steps involved in troubleshooting, maintaining (including preventatively), upgrading and replacing components within a computer system

13. Work under supervision in a technical hardware environment and actively participate in teams on common projects

Indicative Content 
This section provides suggestions for programme content but is not intended to be prescriptive. The programme module can be delivered through Lab room based learning activities, group discussions, one-to-one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.
Section1 : Current and Future Trends
· Outcome 1 and 4
Facilitate the learner to:
1. Demonstrate an understanding of key concepts, such as namely input unit, storage unit, central processing unit and output unit. 
For Example
a. Understand the Four basic functions, Input, Processing, Storage and output
b. Functionality associated with computer hardware such as role of keyboard, mouse 
c. Different connection ports
d. Hardware inside the case
1. Central Processing unit, includes Arithmetic logic unit and control unit.
2. Terminology such as ATX, 
3. Power supply
4. Hard drive and optical drive
5. RAM
6. Expansion Cards
7. Cables
e. Current technologies such as mobile technology, 3D,4D printers

2. Establish how, and when, system performance will benefit from specific, targeted component upgrades. Such as CPU, Fan, Ram, ETC..
Why are the following good reasons to install new hardware?
a. Routine maintenance
b. Fault repair
c. Upgrade-reasons for upgrading?

Section 2: Internal Working of a Computer System
· Outcomes 2, 3 and 5
Facilitate the learner to
1. Demonstrate an understanding of the role and significance of computer buses—both processor such as Front end and back end ,and peripheral buses—that integrate components and allow for the proper functioning of a computer and its peripherals (e.g. Printers, Scanners), to include input, output, storage and memory. For Example
a. Traces
b. Bus
c. Data bus
d. How is data put on a line of a bus?
e. How does the CPU/other devices read this voltage
f. Bus widths
g. Data path size
h. System clock
i. CPU frequency s CPU speed
j. Expansion slots and bus

2. Identify and discuss the specification of, relationships between, and operational significance of: the hardware components of computer systems, for example: motherboard components, secondary storage devices and media, expansion units, communication and peripheral devices. This is particularly important when you are designing your own system such as 1. A thick client 2. A gaming pc 3. A Home theatre PC.  For Example

a. Motherboard-
a. Chipset, 
b. Ram, 
c. PCI Slots,
d.  ports on the board,
e.  cables connected to motherboard
f. Flash ROM
g. CMOS RAM
b. PSU
c. External ports connected to Motherboard
d. CPU and Chipset
e. Storage devices
a. Primary
b. Secondary
c. Removable
f. Peripheral  devices
a. Printers
b. Scanners
c. Speakers

3. Explain a range of key computer systems concepts, For Example:
a.  The fetch/execute cycle
b. the role of the CU and ALU
c. Registers
d. Cache
e. Multiplier
f. Over clocking
g. The boot sequence
h. Binary number system used to represent data and how it relates to memory capacity.(John Atanasoff)

Section 3: Health and Safety
· Outcomes 7 
Students to present a report to the class of health, safety and ergonomic issues as they pertain to building and using a computer system. To demonstrate communication skills.
For Example
a. ESD
b. Anti static tools
c. EMI
d. RFI
e. Samples of MSDs
f. How to dispose of old outdated computer devices
g. Physical safety
h. Lifting/handling

Section 4: Assembly/Disassembly
· Outcomes 9 and 11
Facilitate the learner to
1. To perform a step‐by‐step assembly and/or disassembly of a desktop or laptop computer system (including peripheral devices) and paying due attention to health and safety and ergonomic issues. Such as planning, using correct tools, practising on different models and makes, static strap, ETC.
2. In accordance with best practice and safety standards, Show the leaner how to develop effective plans for resolving common causes of error or failure including component testing and the identification of issues that may have arisen during the construction of a computer system. Research the role of the following in troubleshooting, For Example

a. Event logs
b. Device manager
c. BIOS
d. System restore
e. Safe mode

Section 5: System and Design 
· Outcomes 6 and 8
Facilitate the learner to
1. Identify the key phases, from power up, through stable running of a computer system, to shut down. For Example:
a. Where does the term booting come from?
b. What is the difference between a hard and cold boot?
c. What is the difference between a soft and warm boot?
d. What role does the BIOS play in booting?
e. What is POST?
f. What happens to the system clock?
g. What is the connection between the processor and FFFoh?
h. What is the role of the MDR?
i. What is role of the active partition?
j. What happens then?

2. Investigate a range of key architectural and system design issues associated with different computer hardware systems. Such as 1. A thick client 2. A gaming pc 3. A Home theatre PC. To be able to know and understand the different components involved in each system. To develop the students skill to be able to research on line. For Example 

The difference in the following components for each system
a. Motherboard
b. CPU
c. RAM
d. Hard Drive
e. Optical Drive
f. Power supply
g. Case

There are many more components for each system.





Section 6: Troubleshooting
· Outcomes 10, 12, 13
Facilitate the learner to
1. Work under supervision in a technical hardware environment and encourage the learner to actively participate in teams on common projects.

2. Identify and describe appropriate strategies by which common problems that cause computer systems to malfunction or to function below optimum performance levels, can be diagnosed. Discover the most common hardware problems For example 
a. Reasons for different beeps
b. Monitor going to sleep
c. Computer shuts down immediately after power button is pressed
d. Keyboard/mouse not working
e. No hardrive detected
f. No CD/DVD detected
g. Insufficient ram
h. Fan  not working
i. Power button not working
j. Faulty RAM
k. PSU seems faulty
l. Password on the BIOS
m. Printer not working

Also a plan how to deal with these common problems. Some of these problems could be used as part of one of the skills demonstration tasks.

3. Explain the steps involved in troubleshooting, maintaining (including preventatively), upgrading and replacing components within a computer system, such as RAM, CPU, Hard Drive, ETC.. 
a. Design a routine maintenance plan to cover For Example such issues as
a. Cleaning the computer
b. Check expansion cad at a regular bases
c. Check cables for wear
d. Test the UPS
b. Design a plan on how to deal with problems after a component upgrade or replacement.
c. Show how to replace components in a computer system

Assessment
[bookmark: Section11]11a.  Assessment Techniques
Skills Demonstration 	70% (Practical)
Examination 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 an understanding of key concepts, terminology and  functionality associated with computer hardware including current technologies
	Exam

	2 Demonstrate an understanding of the role and significance of computer buses—both processor and peripheral buses—that integrate components and allow for the proper functioning of a computer and its peripherals, to include input, output, storage and memory
	Exam


	3 Identify and discuss the specification of, relationships between, and operational significance of: the hardware components of computer systems, for example: motherboard components, secondary storage devices and media, expansion units, communication and peripheral devices
	Skills Demo

	4 Establish how, and when, system performance will benefit from specific,  targeted component upgrades
	Exam

	5 Explain a range of key computer systems concepts, for example: the fetch/execute cycle, the boot sequence, and the binary number system used to represent data and how it relates to memory capacity
	Exam

	6 Discuss the key phases, from power up, through stable running of a computer  system, to shut down
	Exam

	7 Discuss health, safety and ergonomic issues as they pertain to building and using a computer system
	Skills Demo

	8 Investigate a range of key architectural and system design issues associated  with computer hardware systems
	Skills Demo

	9 Perform a step‐by‐step assembly and/or disassembly of a desktop or laptop  computer system (including peripheral devices) and paying due attention to health and safety and ergonomic issues
	Skills Demo

	10 Identify and describe appropriate strategies by which common problems that cause computer systems to malfunction or to function below optimum performance levels, can be diagnosed
	Skills Demo

	11 In accordance with best practice and safety standards, develop effective plans for resolving common causes of error or failure including component testing and the identification of issues that may have arisen during the construction of a computer system
	Skills Demo

	12 Explain the steps involved in troubleshooting, maintaining (including preventatively), upgrading and replacing components within a computer system
	Skills Demo

	13 Work under supervision in a technical hardware environment and actively participate in teams on common projects
	Skills Demo



11c. Guidelines for Assessment Activities
The assessor is required to devise assessment briefs for the Skills Demonstration and examination papers, marking schemes and outline solutions for the Examination.  In devising the assessment briefs and examination papers), 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/Semester 
Learning Outcomes 3,7,8,9,10,11,12,13

	
The skills demonstration may be carried out as a series of individual or combined tasks as outlined below.
Skills Demonstration 1 – 5%
· The assessor will devise a practical skills assessment that allows the user to demonstrate their achievement of learning outcomes 7

· Present a report to the class on health and safety issues in relation to building and using computers, covering topics For Example:
· ESD
· Anti static tools
· EMI
· RFI
· Samples of MSDs
· How to dispose of old outdated computer devices
· Physical safety

Skills Demonstration 2 – 20%
· The assessor will devise a practical skills assessment that allows the user to demonstrate their achievement of learning outcomes  3 and 8 

· Research and present a report on what it takes to:
· Design and budget for a range of key architectural and system design issues associated with different computer hardware systems. E.g.  1. A thick client 2. A gaming pc 3. A Home theatre PC 
· Also demonstrate an understanding of the relationships between, and operational significance of: the hardware components of computer systems, for example: motherboard components, secondary storage devices and media, expansion units, communication and peripheral devices

Skills Demonstration 3 – 15%
· The assessor will devise a practical skills assessment that allows the user to demonstrate their achievement of learning outcomes   9, 11 

· The assessor will develop a problem that requires the learner to:
· Perform a step‐by‐step assembly and/or disassembly of a desktop or laptop computer system. Also develop effective plans for resolving common causes of error or failure including component testing and the identification of issues that may have arisen during the construction of a computer system 

Skills Demonstration 4 – 30%
· The assessor will devise a practical skills assessment that allows the user/s to demonstrate their achievement of learning outcomes  10, 12 and 13

· The assessor will develop a problem that requires the learners to:

· Identify and describe appropriate strategies by which this common problem that cause computer systems and/ or peripheral equipment to malfunction can be diagnosed/solved. .
· Also explain the steps involved in troubleshooting, maintaining (including preventatively), upgrading and replacing components within a computer system in helping to solve this problem.

Evidence for each assessment technique may take the form of written, oral, graphic, audio, visual or digital evidence, or any combination of these. Any audio, video or digital evidence must be provided in a suitable format.

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




	Examination
	30%

	
1.5 Hours                                                                               
Learning Outcomes Assessed  1,2,4,5,6,


	
Section A: 10 Short Questions- Answer all questions

Section B: 2 Structured Questions- Answer both 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 






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.
	Computer Systems Hardware 5N0548
	Learner Marking Sheet 1
Skills Demonstration  (Practical) 70%




Learner’s Name: ________________________________

	Assessment Criteria
	Maximum Mark
	Learner
Mark

	Skills Demonstration 1
· Report Presented 
· Clear explanation of Health & Safety Issues eg
· ESD
· Anti static tools
· EMI
· RFI
· Samples of MSDs
· How to dispose of old outdated computer devices
· Physical safety
	5
	

	Subtotal Mark
	5
	

	Skills Demonstration 2
· Report Presented 
· Arrange the following components under
· Part, Model/Version, Web site , Price
	
	

	· A thick client components
	3
	

	· A gaming pc components
	5
	

	· A home theatre PC components
	7
	

	· Demonstrates an understanding of the hardware components of different computer systems
	5
	

	Subtotal Mark
	20
	

	Skills Demonstration 3
	
	

	· Assembly and/or disassembly
	10
	

	· Plan development
	5
	

	Subtotal Mark
	15
	

	Skills Demonstration 4
	
	

	· Describe Common hardware problems
	5
	

	· Describe appropriate strategies to solve problems
	6
	

	For problem assigned to group, describe steps involved in how to 
	[bookmark: _GoBack]
	

	· Troubleshoot problem 
	5
	

	· Maintaining (including preventatively)
	6
	

	· Upgrade or replace component/s 
	5
	

	· Working  in a group of two or more
	3
	

	Subtotal Mark
	30
	

	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: ...............................

	Computer Systems Hardware 5N0548
	Learner Marking Sheet 2
Examination Theory 30%



Learner’s Name: ________________________________
	Assessment Criteria
	MaximumMark
	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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