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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 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
Chemistry
QQI Component Title and Code
Chemistry 5N2747
Duration in hours
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
The provider must have all of the following in place to offer the award:
1. Access to a science laboratory meeting current Health and Safety standards.
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 chemistry in the laboratory and in everyday experience and industrial processes.
Objectives of the Programme Module
· To facilitate the learner to develop an interest in Chemistry and an understanding of the Chemical world.
· To create an awareness of the role of the applications of principles of Chemistry in everyday life and in industrial processes.
· To enable the learner to perform a range of experimental procedures, appropriate calculations and problem solving.
· To assist the learner to develop safe working practice.
· To assist the learner to develop good documentation skills.
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to chemistry through the medium of the indicative content.
· To enable the learner to take responsibility for his/her own learning.

Learning Outcomes of Level 5 Chemistry 5N2747

Learners will be able to:

1. [bookmark: Section11]Use the language and symbolism of chemistry appropriately to include chemical naming and formulae.
2. Discuss the electronic structure of the atom.
3. Explain metallic, ionic and covalent bonding and the role of electrons in chemical bonding.
4. Interpret the information given in the periodic table.
5. Define the terms acid and base in accordance with Bronsted-Lowry theory.
6. Explain the pH scale.
7. Explain oxidation-reduction reactions.
8. Give examples of chemical equilibrium.
9. Explain the operation of a simple electrochemical cell.
10. Relate the periodic table to the electronic structure of the elements.
11. Write chemical equations for a variety of chemical reactions.
12. Assign oxidation numbers to accompany redox reactions.
13. Investigate a socially or industrially relevant chemical process.
14. Differentiate the functional groups that belong to the common homologous series of carbon compounds.
15. Write molecular and structural formulae for common organic compounds including isomers.
16. Explore a variety of chemical reactions for each of the common homologous series of organic compounds.
17. Discuss common hazards found in laboratories and appropriate safety precautions.
18. Recognise common hazard symbols and labels.
19. Explain the rights and responsibilities of employers and employees under current health and safety legislation.
20. Perform acid/base and redox titrations.
21. Measure exothermic and endothermic heats of reaction.
22. Investigate factors which influence the rate of chemical reactions.
23. Make solutions of various molar concentrations.
24. Use a pH meter to measure and adjust the pH of a variety of solutions.
25. Use appropriate laboratory techniques and equipment to separate and purify.
26. Analyse a substance for the presence of a variety of common cations and anions to include; chloride, sulphate, nitrate, carbonate, sodium, potassium, calcium, barium, lead and copper.
27. Analyse a variety of samples using appropriate acid/base and redox titrations.
28. Investigate corrosion and its minimisation.
29. Synthesize a variety of organic substances.
30. Report to a scientifically acceptable standard on laboratory work.
31. Implement safe work practices in the laboratory.
32. Evaluate own laboratory work considering planning, observation and time management.

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: Safety and Health - Learning Outcomes: 19, 18, 17 & 31
Facilitate the learner to explain the rights and responsibilities of employers and employees under current health and safety legislation. This may include:
· The National body in Ireland responsible for Safety and Health.
· A summary of current legislation on Safety and Health.
· Duties of employers under this legislation.
· Duties of employees under this legislation.
· Definition of a Hazard.

Facilitate the learner to recognise common hazard symbols and labels. This may include:
· Symbols for substances that are: Biohazards, corrosive, explosive, flammable, harmful/irritant, oxidising, radioactive, and toxic.
· Prohibition signs, warning signs, mandatory signs, emergency escape or first aid signs, and fire fighting signs.

Facilitate the learner to discuss common hazards found in laboratories and appropriate safety precautions. This may include:
· Listing hazards
· Assessing risks
· Identifying current control measures
· Identifying new control measures

Facilitate the learner to implement safe work practices in the laboratory. This may include:
· Laboratory safety rules.
· Use of PPE.
· Laboratory risk assessments.

Section 2: Laboratory Work - Learning Outcomes: 30 & 32
Facilitate the learner to report to a scientifically acceptable standard on laboratory work.
Facilitate the learner to critically evaluate own laboratory work considering planning, observation and time management.

The structure of the investigations reports to include:
· Aim.
· Date.
· Planning/Theory/Hypothesis/& Safety.
· Materials & Equipment.
· Labelled Diagram.
· Results and/or observations including primary record.
· Analysis of Results and/or interpretation of observations.
· Conclusions based on results and/or observations.

Section 3: Chemical Formulae & Chemical Equations -Learning Outcomes: 1, 2, 10, 4, 3, 9, 26 & 11
Facilitate the learner to use the language and symbolism of chemistry appropriately to include chemical naming and formulae.

Facilitate the learner to discuss the electronic structure of the atom. This may include:
· Definition of an atom.
· Sub-atomic particles.
· Bohr’s model of the atom.
· Atomic Structure:
· Atomic number.
· Mass number.
· Energy sublevels.
· Isotopes.

Facilitate the learner to relate the periodic table to the electronic structure of the elements and to interpret the information given in the periodic table This may include:
· Atomic number and mass number.
· Bohr structures of the atoms.
· Electronic configurations.
· Groups.
· Periods.
· Energy Sublevels.

Facilitate the learner to explain metallic, ionic and covalent bonding and the role of electrons in chemical bonding. This may include:
· Molecules.
· Octet Rule.
· Covalent bonding:
· Single bond.
· Double bond.
· Properties of covalent compounds.
· Ionic bonding:
· Ions.
· Ionic bonds.
· Properties of ionic compounds.
· Metallic bonding:
· Atomic structure of metals.
· Delocalised electrons.
· Properties of metallic compounds.

Facilitate the learner to explain the operation of a simple electrochemical cell. This may include:
· Investigating the ability of ionic and covalent substances to conduct electricity .
· Passing an electric current through water using a Hofmann voltameter.

Facilitate the learner to analyse a substance for the presence of a variety of common cations and anions to include, chloride, sulphate, nitrate, carbonate, sodium, potassium, calcium, barium, lead and copper. This may include:
· Energy levels.
· Spectra of elements.
· Flame tests for cations.
· Tests for anions in aqueous solution.

Facilitate the learner to write chemical equations for a variety of chemical reactions. This may include: 
· Chemical symbols.
· Chemical formulae:
· Atomic ratios
· Word equations.
· Chemical equations.
· Balancing chemical equations.

Section 4: pH - Learning Outcomes: 5, 6 & 24
Facilitate the learner to define the terms acid and base in accordance with Bronsted-Lowry theory. This may include:
· What is an acid? 
· Everyday examples.
· Common laboratory examples.
· What is a base?
· Everyday examples.
· Common laboratory examples.
· Neutralisation.
· Bronsted-Lowry Theory of acids and bases.

Facilitate the learner to explain the pH scale.
Facilitate the learner to use a pH meter to measure and adjust the pH of a variety of solutions.
Facilitate the learner to use Acid-Base Indicators.

Section 5: Rates of Reaction - Learning Outcome: 22
Facilitate the learner to investigate factors which influence the rate of chemical reactions. This may include:
· Definition of rate of reaction.
· Nature of reactants.
· Particle size.
· Concentration.
· Temperature.
· Catalysts.

Section 6: Chemical Equilibrium- Learning Outcome: 8
Facilitate the learner to give examples of chemical equilibrium. This may include:
· Chemical equilibrium.
· Le Chatelier’s Principle.
· Examples such as the manufacture of Ammonia by the Haber Process.

Section 7: Volumetric Analysis - Learning Outcomes: 23, 20 & 27
Facilitate the learner to make solutions of various molar concentrations. This may include:
· The concept of the mole.
· Converting moles to grams.
· Converting grams to moles.
· Defining concentration.
· Dilution of Solutions.
· Making different molar concentrations of for example NaOH or H2SO4.

Facilitate the learner to perform acid/base and redox titrations and to analyse a variety of samples using appropriate acid/base and redox titrations. This may include:
· The preparation of Standard Solutions using primary standards.
· Use of volumetric flasks, pipettes, burettes, conical flasks and indicators.
· Use of standard solution of sodium carbonate to standardise a given hydrochloric acid solution.
· Preparation of a solution of sodium thiosulfate and standardise it by titration against a solution of iodine.

Section 8: Oxidation - Learning Outcomes: 7 & 12
Facilitate the learner to explain oxidation-reduction reactions. This may include:
· Oxidation.
· Reduction.
· Oxidation number.
Facilitate the learner to assign oxidation numbers to accompany redox reactions.
Section 9: Organic Chemistry - Learning Outcomes: 14, 15, 16, 25 & 29
Facilitate the learner to differentiate the functional groups that belong to the common homologous series of carbon compounds for example:
· Alkanes, Alkenes, Alkynes, Aromatic Hydrocarbons, Alcohols, Esters, Carboxylic Acids, Aldehydes and Ketones.

Facilitate the learner to write molecular and structural formulae for common organic compounds including isomers.

Facilitate the Learner to explore a variety of chemical reactions for each of the common homologous series of organic compounds. These reactions may include:
· Preparation of organic compounds.
· Combustion of organic compounds.
· Addition reactions.

Facilitate the learner to use appropriate laboratory techniques and equipment to separate and purify. This may include:
· Elements, compounds and mixtures.
· Solutions and solubility.
· Separation by filtration.
· Separation by filtration and evaporation.
· Separation by distillation.
· Separation by Chromatography.

Facilitate the learner to synthesize a variety of organic substances, for example:
· Ethene, Ethyne, Sodium Stearate (Soap).

Section 10: Heats of Reaction - Learning Outcome: 21
Facilitate the learner to measure exothermic and endothermic heats of reaction. This may include:
· Exothermic Reactions.
· Endothermic Reactions.
· Heat of Reaction.
· Specific heat capacity.
· Example of Exothermic reaction: Addition of water into anhydrous copper sulphate.
· Example of Endothermic reaction: Addition of water into ammonium chloride.

· Section 11: Chemical Process - Learning Outcome: 28 & 13
Facilitate the learner to investigate corrosion and its minimisation. This may include:
· The chemistry of corrosion
· Methods of corrosion prevention
· Galvanising
· Oil/greasing
· Paint/varnish

Facilitate the learner to investigate a socially or industrially relevant chemical process. This may include for example a chemical process for:
· Water treatment or
· Wastewater treatment or
· Local or National chemical processes


Assessment
11a. Assessment Techniques
· Examination – Theory		50%
· Skills Demonstration		25%
· Learner Record			25%

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. Use the language and symbolism of chemistry appropriately to include chemical naming and formulae

	Examination 

	2. Discuss the electronic structure of the atom
	Examination


	3. Explain metallic, ionic and covalent bonding and the role of electrons in chemical bonding

	Examination

	4. Interpret the information given in the periodic table

	Examination

	5. Define the terms acid and base in accordance with Bronsted-Lowry theory

	Examination 

	6. Explain the pH scale
	Examination and/or Learner record

	7. Explain oxidation-reduction reactions
	Examination and/or Learner record

	8. Give examples of chemical equilibrium
	Examination


	9. Explain the operation of a simple electrochemical cell
	Examination


	10. Relate the periodic table to the electronic structure of the elements
	Examination


	11. Write chemical equations for a variety of chemical reactions
	Examination and/or Learner record

	12. Assign oxidation numbers to accompany redox reactions
	Examination


	13. Investigate a socially or industrially relevant chemical process
	Examination and/or Learner record

	14. Differentiate the functional groups that belong to the common homologous series of carbon compounds

	Examination

	15. Write molecular and structural formulae for common organic compounds including isomers

	Examination and/or Learner record

	16. Explore a variety of chemical reactions for each of the common homologous series of organic compounds
	Examination and/or Learner record or Skills Demonstration

	17. Discuss common hazards found in laboratories and appropriate safety precautions
	Examination and/or Learner record or Skills Demonstration

	18. Recognise common hazard symbols and labels
	Examination and/or Learner record or Skills Demonstration


	19. Explain the rights and responsibilities of employers and employees under current health and safety legislation
	Examination

	20. Perform acid/base and redox titrations
	Skills Demonstration and/or Learner Record 

	21. Measure exothermic and endothermic heats of reaction
	Skills Demonstration and/or Learner Record

	22. Investigate factors which influence the rate of chemical reactions
	Skills Demonstration and/or Learner Record

	23. Make solutions of various molar concentrations
	Skills Demonstration and/or Learner Record

	24. Use a pH meter to measure and adjust the pH of a variety of solutions
	Skills Demonstration and/or Learner Record

	25. Use appropriate laboratory techniques and equipment to separate and purify
	Skills Demonstration and/or Learner Record

	26. Analyse a substance for the presence of a variety of common cations and anions to include: chloride, sulphate, nitrate, carbonate, sodium, potassium, calcium, barium, lead and copper
	Skills Demonstration and/or Learner Record

	27. Analyse a variety of samples using appropriate acid/base and redox titrations
	Skills Demonstration and/or Learner Record

	28. Investigate corrosion and its minimisation
	Examination and/or Learner record or Skills Demonstration

	29. Synthesize a variety of organic substances
	Skills Demonstration and/or Learner Record

	30. Report to a scientifically acceptable standard on laboratory work
	Learner Record


	31. Implement safe work practices in the laboratory
	Skills Demonstration and/or Examination

	32. Evaluate own laboratory work considering planning, observation and time management

	Learner Record



11c. Guidelines for Assessment Activities
The assessor is required to devise assessment briefs and marking schemes for the Examination, Learner Record and the Skills Demonstration. In devising the assessment briefs, 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.

	Examination – Theory 

	50%

	The examination will be undertaken at the end of the programme delivery. The duration of the examination will be 2 hours.

The Assessor must ensure that all learning outcomes are assessed by Written Examination, Skills Demonstration or Learner Record.


	The learner will complete an examination at the end of the programme delivery. The examination will be theory based, requiring the learner to recall and apply knowledge, skills and understanding of the learning outcomes as listed in section 9 and 11b of this document. This assessment covers the learning outcomes 1, 2, 3, 4, 5, 8, 9, 10, 12, 14 and 19 and may cover the learning outcomes 6, 7, 11, 13, 15, 16, 17, 18, and 28.

This theory based examination will be marked out of 350 and then divided to get 50%. The examination will be divided into Section A and Section B. 
The questions in section A may include a mixture of the following examples:
· Short answer questions
· Multiple choice questions
· True/False questions
· Matching questions
There will be 15 questions in section A, each carrying 10 marks each, totalling 150 marks.

The questions in section B may include a mixture of the following examples:
· Structured questions
· Essay type questions
· Higher Order questions
There will be 4 questions in section B, each carrying 50 marks each, totalling 200 marks.

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 examination paper.




	Learner Record

	25%

	The Learner Record may be carried out throughout the duration of the programme. It will include at least 5 practical experiments or investigations undertaken by the learner. This assessment may cover the learning outcomes 6, 7, 11, 13, 15, 16, 17, 18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 and 32. 

The Assessor must ensure that all learning outcomes are assessed by Written Examination, Skills Demonstration or Learner Record.


	
The Learner record will be evidenced by the completion of the following tasks
· Planning and Preparation will include
· Clear Statement of aims and objectives
· Identification of correct materials and equipment
· Identification of hazards and control measures put in place
· Identification of a clear, concise, logical method/procedure

· Results will include
· Accurate record of results and/or observations
· Maintenance of primary record

· Interpretation of Results will include
· Comprehensive analysis of results
· Interpretation of results and/or observations
· Explanation of anomalies
· Accurate calculations
· Graphs based on manipulated data
· Logical conclusions based on results and/or calculations

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

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






	Skills Demonstration

	25%

	Skills Demonstrations may be carried out throughout the duration of the programme. The learner will be assessed demonstrating at least 5 practical skills. This assessment may cover the learning outcomes 16, 17, 18, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, and 31. 

The Assessor must ensure that all learning outcomes are assessed by Written Examination, Skills Demonstration or Learner Record.


	The Skills Demonstration will assess specified practical skills demonstrated by the learner throughout the duration of the programme, and will include
· Safe working practices
· Handling and assembly of materials and/or equipment
· Implementation of process and/or following guidelines and instructions
· Accuracy of measurements and/or observations
· Maintenance of primary record

Evidence for this assessment technique will take the form of a practical demonstration. 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.



12. Grading
[bookmark: _GoBack]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.



	Chemistry 
5N2747

	Learner Marking Sheet
Learner Record 25%



Learner’s Name: ________________________________		
	Assessment Criteria

	MaximumMark
	Learner
Mark

	
Comprehensive description of aims, materials and equipment with clear identification of method/procedure, hazards and control measures

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

Comprehensive analysis of results and or/interpretation of observations and/or accurate calculations and/or graphs

Logical conclusions based on results and/or observations

Critical evaluation of own laboratory work considering planning, observation and time management

	
5



5

5


5


5

	

	
Total Mark

	25
	



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

	Chemistry 
5N2747

	Learner Marking Sheet
Skills Demonstration 
25%



Learner’s Name: ________________________________		

	Assessment Criteria

	MaximumMark
	Learner
Mark

	Planning and Preparation
Safe working practices

Careful handling and assembly of materials and/or equipment

Implementation of process and/or following guidelines and instructions

Results
Accurate measurements and/or observations
Careful and full maintenance of primary record

	


15





10
	

	
Total Mark

	
25
	



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: ...............................
	Chemistry 
5N2747

	Learner Marking Sheet
Examination – Theory 50%




Learner’s Name: ________________________________		
	Assessment Criteria

	Question 
Number

	MaximumMark
	LearnerMark

	Section A: 
Questions may include: Short answer questions, Multiple choice questions, True/False questions or Matching questions.

15 questions in this section.
Answer all 15 questions.
Each question is worth 10 marks each.
Total for this section is 150 marks.
 
	
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

	
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
	

	
Subtotal
	9
	150
	

	Section B: 
Questions may include: Structured questions, Essay type questions or Higher Order questions

4 questions in this section.
Answer all 4 questions.
Each question is worth 50 marks each.
Total for this section is 200 marks.
	


1
2
3
4

	


50
50
50
50
	

	
Subtotal
	
	
200
	

	
Total Marks 
	
	
350
	

	
Percentage Marks
	
	
50%
	


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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