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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
Physics

QQI Component Title and Code
Physics  5N1460 

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

Credit Value of QQI Component
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 knowledge, skill and competence to independently apply concepts and principles of physics in the laboratory and in everyday experience and industrial processes.
Objectives of the Programme Module
· To facilitate the learner to develop an interest in Physics and an understanding of the
Physical world.

· To create an awareness of the role of the applications of the principles of Physics in everyday life and in industrial processes.

· To enable the learner to perform a range of experimental procedures and appropriate calculations and problem solving.

· To assist the learner to develop safe working practice.

· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to Physics through the medium of the indicative content.

· To enable the learner to take responsibility for his/her own learning.
Learning Outcomes of level 5 Physics 5N1460
       Learners will be able to:

1. Investigate forces and their interaction to include gravity and motion utilising appropriate experiments

2. Examine the laws of mechanics and their use in solving problems

3. Comprehend the nature of energy, its different forms and their interchangeability

4. Distinguish between heat and temperature, measure temperature using different methods and examine heat transfer

5. Examine the properties of waves including their effects in relation to light and sound

6. Explore the laws of reflection and refraction to include drawing ray diagrams and the application of reflection and refraction in everyday life

7. Explain the nature of sound and its effects in everyday life, including musical instruments

8. Investigate how electricity works, the terms used, the laws that govern it and its application in everyday life

9. Illustrate electromagnetic induction and a range of devices based on effects of a current carrying conductor in a magnetic field

10. Examine the properties of the electron, to include the concept of thermionic emission, the cathode ray tube, X-rays and the photoelectric effect

11. Describe the structure of the Bohr atom to include the explanation of radioactivity and radioactive particles

12. Explain the use of radioactive materials throughout industry, to include nuclear energy

13. Investigate the effects of common physical hazards on the human body, to include their existence in laboratories, using appropriate safety precautions, recognising common hazard symbols and the rights and responsibilities of employers and employees under current health and safety legislation

14. Carry out an appropriate range of experiments and investigations in an accurate and methodical manner covering the principles and application of physics to include reporting appropriately and accurately and analysis of results.

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:  Mechanics and Heat
Facilitate the learner to:
· examine the laws of mechanics and their use in solving problems:
· recognise the standard symbols for physical quantities in the area of mechanics
· define terms of motion such as:

· displacement
· velocity
· acceleration
· acceleration due to gravity

· apply the equations of motion 
· state and apply Newton’s Laws of Motion and Universal Gravitation
· measure velocity and acceleration 
· measure acceleration due to gravity

Facilitate the learner:
· to investigate forces and their interaction to include gravity and motion utilising appropriate experiments:
· distinguish between vectors and scalars
· use the triangle/parallelogram rule for the addition of 2 coplanar
             and perpendicular  vectors
· define and examine the concepts:
· momentum
· force 
· mass
· weight
· density
· pressure

· explore the turning effect of a force
· to show that the acceleration of a body is directly proportional to the force acting on it
· to verify the principle of conservation of momentum

Facilitate the learner to:
· to comprehend the nature of energy, its different forms and their interchangeability:
· examine the concept of energy
· explore energy conversions
· state the law of conservation of energy
· define the terms heat, temperature and thermometric property
· measure temperature using different methods
· examine the concept of heat transfer
· to compare the rates of conduction through various solids

Section 2:  Light, Sound and Waves
Facilitate the learner to:
· state and demonstrate the laws of reflection
· draw ray diagrams to locate images in different types of mirrors and lenses 
· measure the focal length of a concave mirror
· explain the laws of refraction
· verify Snell’s law
· measure the refractive index of water
· list practical uses of mirrors and lenses and practical uses of refraction

Facilitate the learner to examine the properties of waves including their effects in relation to light and sound, may include:
· frequency
· amplitude
· wavelength
· velocity

Facilitate the learner to explain the nature of sound and its effects in everyday life may include:
· reflection
· refraction
· diffraction
· interference
· speed of sound
· musical notes and instruments
· Doppler effect
· Measuring the speed of sound in air

Section 3: Electricity

Facilitate the learner to investigate how electricity works, the terms used, the laws that govern it and its application in everyday life may include:
· potential
· potential difference
· electromotive force
· resistance
· state and explain Ohm’s Law
· state and explain Joule’s Law

Facilitate the learner to illustrate electromagnetic induction and a range of devices based on effects of a current carrying conductor in a magnetic field may include
· magnets
· magnetic effect of an electric current
· current in a straight wire
· current in a loop
· current in a solenoid

Section 4: Modern Physics
Facilitate the learner to examine the properties of the electron may include:
· thermionic emission
· the cathode ray tube 
·  X-rays
· photoelectric effect


Facilitate the learner to describe the Bohr atom in relation to radioactivity, may include:
· types of radiation
· the law of radioactive decay
· emission spectrum
· energy level
· atomic and mass number
· half-life

Facilitate the learner to explain the use of radioactive materials throughout industry,  may include:
· uranium
· fission
· fusion
· nuclear reactor


Section 5: Health and Safety

Facilitate the learner to investigate the effects of common physical hazards on the human body, to include their existence in laboratories, using appropriate safety precautions, recognising common hazard symbols and the rights and responsibilities of employers and employees under current health and safety legislation:

Section 6: Experiments & Investigations
Facilitate the learner to carry out experiments & investigations relevant to the learning outcomes. Sections should be supported with experimental evidence where possible. The learner will be observed carrying out at least 5 practical investigations ranging from different areas of the programme module.













Assessment
11a. Mapping of Learning Outcomes to Assessment Technique(s)
Skills Demonstrations		30%
Learner Record			30%
Examinations – Theory		40%

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. Investigate forces and their interaction to include gravity and motion utilising appropriate experiments
	Skills Demonstration

	2. Examine  the laws of mechanics and their uses in solving problems
	Examination Theory 

	3. Comprehend the nature of energy, its different forms and their interchangeability
	Examination Theory 

	4. Distinguish between heat and temperature, measure temperature using different methods and examine heat transfer
	Skills Demonstrations

	5. Examine the properties of waves including  their effects in relation to light and sound                                                      
	Skills Demonstration


	6. Explore the laws of reflection  and refraction to include drawing ray diagrams and the application of reflection and refraction in everyday life
	Examination Theory and Skills Demonstration

	7. Explain the nature of sound and its effects in everyday life, including musical instruments
	Examination Theory 

	8. Investigate how electricity works, the terms used, the laws that govern it and its application in everyday life
	Skills Demonstration

	9. Illustrate electromagnetic induction and a range of devices based on effects of a current carrying conductor in a magnetic field
	Skills Demonstration

	10. Examine the properties of the electron, to include the concept of thermionic emission, the cathode ray tube, X-rays and the photoelectric effect
	Examination theory



	11. Describe the structure of the Bohr atom to include explanation of radioactivity and radioactive particles
	Examination theory

	12. Explain the use of radioactive materials throughout industry, to include nuclear energy
	Examination theory

	13. Investigate the effects of common physical hazards on the human body, to include their existence in laboratories, using appropriate safety precautions, recognising common hazard symbols and the right and responsibilities of employers and employees under current health and safety legislation
	Examination theory 




	14. Carry out an appropriate range of experiments and investigations in an accurate and methodical manner covering the principles and application of physics to include reporting appropriately and accurately and analysis of results
	Skills Demonstration



11c.  	Guidelines for Assessment Activities
The assessor is required to devise assessment briefs and marking schemes for the skills demonstration and learner record and an examination paper, marking scheme and outline solutions for the examination.  

In devising the assessment briefs and examination paper, 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

	30% 

	In one or more skills demonstrations, learners will be observed carrying out at least 5 practical investigations. Skills demonstrations will be conducted by the learners over the duration of the programme module.


	The practical investigations will cover a broad range of practical skills and knowledge as outlined in the learning outcomes across all sections.

Learners will demonstrate adherence to scientific procedures including:

· Assembly and handling of equipment and materials
· Implementation of the process and/or following guidelines and instructions
· Safe working practices.

Learners will maintain a primary record of results and/or observations and any other influencing factors as part of the skills demonstrations.

The skills may be assessed at any time throughout the learning process.


	Learner record

	30% 

	A personal laboratory notebook will be compiled by learners. This notebook will accompany the learner over the duration of the module.


	The learner should include the laboratory reports of at least 5 practical investigations completed by the learner. The laboratory report will describe all stages of the procedure from set up to collection of data, analysis and conclusions.

The primary record of results and/or observations and any additional information collected during each of the practical investigations should be included. 



	Examination: (Theory Based)

	40%

	The examination will be 2 hours in duration.


	The internal assessor will devise a theory based examination that assesses learners ability to recall and apply theory and understanding, requiring responses to a range of short answer and structured questions.  The questions may be answered in a variety of media such as in writing, orally etc.

The format of the examination will be as follows:
Section A
10 Short answer questions
Learners are required to answer 10 questions (4marks each)

Section B
3 Structured questions
Learners are required to answer 3 questions (20 marks each).




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.


	Physics
5N1406

	Learner Marking Sheet
    Skills Demonstration 30%
Learner Record 30%



Learner Name: ________________________________		
	Assessment Criteria

	MaximumMark
	LearnerMark

	Skills Demonstration

Assembling and handling equipment and materials

Implementation of process and /or following guidelines and instructions 

Safe working practices
	

10

10

10
	

	
Subtotal
	
30
	

	Learner Record

Comprehensive description of aims, equipment, materials and methodology

Accurate record of results and/or observations, including a primary record

Comprehensive analysis of results, interpretation of observations, accurate calculations

Logical conclusions based on results and/or observations

	


10


5


10


5
	

	                                                                                                                             Subtotal
		
	30
	

	
Total Mark

	
60
	




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


[bookmark: Section11]Laois and Offaly ETB



Doc No: 5N1460-02	Effective Date: 1st September 2020	Page 12 of 12
	                   Physics
5N1460
	Learner Marking Sheet
Examination
40%



Learner Name: ________________________________  
	Assessment Criteria

	MaximumMark
	LearnerMark

	Section A:   Short Answer Questions
10 short answer questions, answer 10 (4 marks each)
	Question No.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	


4
4
4
4
4
4
4
4
4
4
	

		
Subtotal
	
40
	

	Section B:  Structured Questions – Answer All 

	Question No.
	1
	2
	3	
	


20
20
20

	

		Subtotal

	60
	

	
Total Mark
	
100/2.5
	


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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