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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 4 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 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 4 Communications and level 4 Mathematics modules with that of other level 4 modules is specifically encouraged. 

Structured communication and teamwork is encouraged between the teacher/tutor delivering this programme module and the language, literacy, numeracy and learning support teacher/tutor, as appropriate, to facilitate the learner in completing the programme module and achieving certification in the award.

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.
1. Title of Programme Module

Electronics

2. QQI Component Title and Code

Electronics 4N1290

3. Duration in hours

100 hours (typical learner effort, to include both directed and self-directed learning)

4. Credit Value of QQI Component

10 credits

5. Status

This programme may be compulsory or optional within the context of the validated programme. Please refer to the relevant programme descriptor, section 9 programme structure

6. Special Requirements

None

7. Aim of the Programme Module

This programme module aims to equip the learner with the knowledge, skill and competence to interpret, construct and evaluate basic electronic circuits.
8. Objectives of the Programme Module

· To assist the learner to develop their understanding of electronics theory

· To assist the learner to develop the practical skills related to the area of electronics through the medium of the module themes and content
· To assist the learner to develop the language, literacy and numeracy skills related to the workplace through the medium of the module themes and content.

· To enable the learner to take responsibility for his/her own learning.
9. Learning Outcomes of Level 4 Electronics 4N1290
Learners will be able to:
1. Identify a broad range of electronic components and their Symbols
2. Describe the action of a broad range of electronic components when each is placed in a simple circuit

3. Identify the terminals of a range of components including electrolytic capacitor, transistor, junction diode and light emitting diode
4. Explain the functions of transducer, transformer and transistors

5. Explain the properties of solder

6. Explain the role of flux and the need for tinning in solder

7. Explain the operation of basic electronic circuits

8. Explain the difference between conductors and insulators, open and closed circuits, ohmic and non-ohmic devices, a series and a parallel circuit, and AC and DC

9. Describe Ohm's Law and the units of measurement and symbols for current, potential difference and resistance

10. Use a soldering iron to solder and de-solder wires, cables and discrete components on a strip-board

11. Use a variety of tools to cut and strip wires and cables and attach terminals to cables

12. Calculate electrical power in components and circuits

13. Use an oscilloscope to measure AC voltage, DC voltage, frequency of signal, and mark to space ratio

14. Perform the appropriate operations to calculate the time constant of an RC circuit and the RMS value of an AC signal

15. Build circuits by selecting and testing components, devising a layout, constructing circuits on a range of boards, and modifying circuits by replacing components

16. Modify electronic circuits by replacing components

17. Work safely following workplace safety procedures.

10. 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: Theory
LO1: Facilitate the learner to identify a broad range of electronic components and their symbols for example;

· Battery

· Bulb

· Resister

· Transistor

· LED

· LDR

· Motor

· Diode

· Switch

· Voltmeter

LO2: Facilitate the learner to describe the action of a broad range of electronic components when each is placed in a simple circuit.

LO 3: Facilitate the learner to identify the terminals of a range of components including;

· electrolytic capacitor 

· transistor 

· junction diode 

· Light emitting diode.

LO 4: Facilitate the learner to explain the functions of transducer, transformer and transistors

LO 7: Facilitate the learner to explain the operation of basic electronic circuits

LO 8: Facilitate the learner to explain the difference between;

· conductors and insulators,

· open and closed circuits,

· ohmic and non-ohmic devices,

· a series and a parallel circuit
Section 2: Safety 

LO 17: Facilitate the learner to development an awareness of personal and workplace health and safety procedures.
Section 3: Soldering

LO 5: Facilitate the learner to understand the properties of solder for example;

·  Conductivity

· Melting temperature 

· Constituents of solder

· Applications of solder

· Different types of solder

LO6: Facilitate the learner to understand the different types of flux for example;

· Active Flux

· Passive flux

LO 6: Facilitate the learner to understand the role of flux in soldering applications.
LO 6: Facilitate the learner to understand the need for tinning in soldering.

LO 10: Facilitate the learner to use a soldering iron to solder and de-solder wires, cables and discrete components on a strip-board.

Section 4; Measurement 

LO 9: Facilitate the learner to describe Ohm's Law and the units of measurement and symbols for current, potential difference and resistance

LO 12: Facilitate the learner to calculate electrical power in components and circuits.

LO 13: Facilitate the learner to use an oscilloscope to measure AC voltage, DC voltage, frequency of signal, and mark to space ratio.

LO 14: Facilitate the learner to perform the appropriate operations to calculate the time constant of an RC circuit and the RMS value of an AC signal
Section 5: Practical Skills

LO 11: Facilitate the learner to use a variety of tools to cut and strip wires and cables and attach terminals to cables 
LO 15: Facilitate the learner to build circuits by:

· selecting and testing components, 
· devising a layout, 
· constructing circuits on a range of boards, and
·  modifying circuits by replacing components

LO 16: Facilitate the learner to modify electronic circuits by replacing components 
11. Assessment
11a.
Assessment Techniques

Collection of Work
70%

Examination

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. Identify a broad range of electronic components and their Symbols
	Examination

	2. Describe the action of a broad range of electronic components when each is placed in a simple circuit
	Examination

	3. Identify the terminals of a range of components including electrolytic capacitor, transistor, junction diode and light emitting diode
	Examination

	4. Explain the functions of transducer, transformer and transistors
	Examination

	5. Explain the properties of solder
	Examination

	6. Explain the role of flux and the need for tinning in solder
	Examination

	7. Explain the operation of basic electronic circuits
	Examination

	8. Explain the difference between conductors and insulators, open and closed circuits, ohmic and non-ohmic devices, a series and a parallel circuit, and AC and Dc
	Examination

	9. Describe Ohm's Law and the units of measurement and symbols for current, potential difference and resistance
	Examination

	10. Use a soldering iron to solder and de-solder wires, cables and discrete components on a strip-board
	Collection of Work

	11. Use a variety of tools to cut and strip wires and cables and attach terminals to cables
	Collection of Work

	12. Calculate electrical power in components and circuits
	Examination

	13. Use an oscilloscope to measure AC voltage, DC voltage, frequency of signal, and mark to space ratio
	Collection of Work

	14. Perform the appropriate operations to calculate the time constant of an RC circuit and the RMS value of an AC signal
	Collection of Work

	15. Build circuits by selecting and testing components, devising a layout, constructing circuits on a range of boards, and modifying circuits by replacing components
	Collection of Work

	16. Modify electronic circuits by replacing components
	Collection of Work

	17. Work safely following workplace safety procedures
	Collection of Work


11c.  
Guidelines for Assessment Activities

The assessor is required to devise assessment briefs and marking schemes for the collection of work and examination.  In devising the assessment briefs/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.
	Collection of Work
	70%

	The collection of work may be produced throughout the duration of this programme module.

	The learner will compile a collection of work that will demonstrate their knowledge of all of the following LO’s :- 10, 11, 13, 14, 15, 16 and 17

· Use a soldering iron to solder and de-solder wires, cables and discrete components on a strip-board

· Use a variety of tools to cut and strip wires and cables and attach terminals to cables


· Use an oscilloscope to measure AC voltage, DC voltage, frequency of signal, and mark to space ratio

· Perform the appropriate operations to calculate the time constant of an RC circuit and the RMS value of an AC signal

· Build circuits by selecting and testing components, devising a layout, constructing circuits on a range of boards, and modifying circuits by replacing components

· Modify electronic circuits by replacing components

· Work safely following workplace safety procedures
Evidence for this 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%

	Time allocated: 2hours

	The examination will follow the following format:

10 short answer questions 

4 structured questions

The examination will allow the learner to provide evidence of their knowledge of all of the following LO’s: 1, 2, 3, 4, 5, 6, 7, 8, 9, and 12

· Identify a broad range of electronic components and their Symbols

· Describe the action of a broad range of electronic components when each is placed in a simple circuit

· Identify the terminals of a range of components including electrolytic capacitor, transistor, junction diode and light emitting diode

· Explain the functions of transducer, transformer and transistors

· Explain the properties of solder

· Explain the role of flux and the need for tinning in solder

· Explain the operation of basic electronic circuits

· Explain the difference between conductors and insulators, open and closed circuits, ohmic and non-ohmic devices, a series and a parallel circuit, and AC and Dc

· Describe Ohm's Law and the units of measurement and symbols for current, potential difference and resistance
This section will provide guidelines for the assessor in devising their assessment instruments.

Evidence for this assessment technique may take the form of written, graphic, or visual. 

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


12. 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.

	Electronics

4N1290
	Learner Marking Sheet

Collection of Work 70%


Learner’s Name: _______________________________
	Assessment Criteria


	Maximum Mark
	Learner Mark

	Evidence of work
· Use a soldering iron to solder and de-solder wires, cables and discrete components on a strip-board
· Use a variety of tools to cut and strip wires and cables and attach terminals to cables


· Use an oscilloscope to measure AC voltage, DC voltage, frequency of signal, and mark to space ratio
· Perform the appropriate operations to calculate the time constant of an RC circuit and the rms value of an AC signal

· Build circuits by selecting and testing components, devising a layout, constructing circuits on a range of boards, and modifying circuits by replacing components
· Modify electronic circuits by replacing components

· Work safely following workplace safety procedures


	70
	

	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: ...............................
	Electronics 

4N1290
	Learner Marking Sheet

Examination 30%


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

	Section A: Short Answer Questions: 10 short answer questions 

	Question 1
	2
	

	Question 2
	2
	

	Question 3
	2
	

	Question 4
	2
	

	Question 5
	2
	

	Question 6
	2
	

	Question 7
	2
	

	Question 8
	2
	

	Question 9
	2
	

	Question 10
	2
	

	Subtotal
	20
	

	Section B: Structured Questions: 4 structured questions

	Question 1
	10
	

	Question 2
	10
	

	Question 3
	10
	

	Question 4
	10
	

	Subtotal
	40
	

	Total Mark
	60
	

	Marks divided by 2
	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: ...............................
Doc No: 4N1290-02
Effective Date: 1st September 2020 
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