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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. 
Title of Programme Module
Chemistry

Component Name and Code
Chemistry 4N2827

Duration in Hours
100 Hours
Credit Value
10 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 this award: Access to a science laboratory meeting current Health and Safety standards.

Aim of the Programme Module
This programme module aims to provide the learner with the knowledge, skill and competence to explain and apply a range of chemistry concepts and principles in a supervised environment.
 
Objectives of the Programme Module
· To build an understanding of and appreciation for the basic Facts, Theories, Laws, Concepts and Principles of Chemistry
· To develop practical, experimental and investigative skills necessary for the scientific investigation of Chemistry
· To develop safe practice when working in a Science Laboratory
· To foster the development of a Scientific approach and attitude
· To facilitate the learner to develop the appropriate Language, Literacy  and Numeracy skills of Chemistry
· To enable the learner to take responsibility for his/her own learning
Learning Outcomes of Level 4 Chemistry

Learners will be able to:

1. Explain the structure of atoms including the mass, charge and location of the proton, neutron and electron

2. Explain how elements are arranged in the periodic table

3. Illustrate the formation and properties of ionic and covalent compounds

4. Define an acid and a base according to the Bronsted/Lowry theory

5. Distinguish between oxidation and reduction

6. Arrange elements according to the electrochemical series

7. Differentiate between endothermic and exothermic reactions

8. Calculate heats of combustions of various fuels

9. Define rate of reaction
10. Explain the factors that influence the rate of reactions

11. Classify the compounds of carbon and hydrogen into homologous series

12. Show how the characteristic properties of the homologous series are related to their functional groups

13. Outline the causes and effects of global warming

14. Outline the waste management cycle

15. Draw the structure of the first 36 elements using the information given in the periodic table

16. Carry out a range of chemical experiments including acid/base titration to make salt, measuring heat of neutralization, measuring rate of reaction and setting up circuit to distinguish between ionic and covalent compounds

17. Use data-logging equipment to determine the effect of temperature on solubility of salt

18. Exercise proper safety procedures when working in the laboratory

19. Apply scientific method when performing and reporting on chemical investigations.


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, Experimentation, group discussions, one-to-one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.

Section 1 : Atomic Structure

In order to help the learner to achieve Learning Outcomes 1,2,3,6 and 15 consider doing the following:

· To achieve Learning Outcome 1 the learner should be able to explain the structure of atoms including the mass, charge and location of the proton, neutron and electron 
· To achieve Learning Outcome 2 the learner should have an understanding of how elements are arranged in the periodic table
· To achieve Learning Outcome 3 the learner should be able to illustrate the formation and properties of ionic and covalent compounds
· To achieve Learning Outcome 6 the learner should be aware of the arrangement of elements according to the electrochemical series
· To achieve Learning Outcome 15 the learner should be able to draw the structure of the first 36 elements using the information given in the periodic table
Section 2: Reaction Types and Rates

In order to help the learner to achieve Learning Outcomes 4, 5,7,8,9 and 10 consider doing the following:

To achieve Learning Outcome 4 the learner should be able to define an acid and a base according to the Bronsted/Lowry Theory.  This should include:
· The concepts of Proton transfer, 
· Acid/Base strength based on availability of protons to transfer (e.g. HCl vs. CH3COOH)
· The effects of this as regards reaction times and concentrations etc.

To achieve Learning Outcome 5 the learner
Should be able to distinguish between oxidation and reduction reactions. This may include 
· A definition of Oxidation and Reduction reactions
· How they function
· Practical applications (e.g. Galvanising Iron to prevent rust etc.)

To achieve Learning Outcome 7 the learner should be able to differentiate between endothermic and exothermic reactions. This may include:
· A definition of Exothermic and Endothermic reactions
· How they function
· Practical applications

To achieve Learning Outcome 8 the learner should be able to calculate:
· Heats of combustions of various fuels. 

To achieve Learning Outcome 9 the learner should be able to define rate of reaction

To achieve Learning Outcome 10 the learner should be able to explain the factors that influence the rate of reactions. This may include:
· Concentration
· Application of Heat
· Use of Catalysts etc.

Section 3: Organic Chemistry
In order to help the learner to achieve Learning Outcomes 11, 12, 13 and 14 consider doing the following:

To achieve Learning Outcome 11 the learner should be able to classify the compounds of carbon and hydrogen into homologous series, to include:
· Single, Double and Triple Bond Carbon Compounds 
· Alcohols
· Carboxylic Acids etc.

To achieve Learning Outcome 12 the learner should be able to show how the characteristic properties of the homologous series are related to their functional groups

To achieve Learning Outcome 13 the learner should be able to outline the causes and effects of global warming. This may include:
· The effects of burning Fossil fuels on CO2 Production and the destruction of the Ozone layer
· The Melting of the Ice Caps and rise in Sea levels
· Effect of rising Ocean Temperatures on Global Climate patterns etc.

To achieve Learning Outcome 14 the learner should be able to outline the waste management cycle. This may include:
· Biodegradeable and non- biodegradeable waste
· Harmful waste products (Batteries, Heavy metals, Plastics etc.)
· Recycling of reusable resources
· Composting
· Waste minimisation

Section 4: Experimentation

In order to help the learner to achieve Learning Outcomes 16, 17, 18 and 19 consider doing the following:

To achieve Learning Outcome 18 the learner should be able to exercise proper safety procedures when working in the laboratory
· The Learner should understand the standard safety procedures for working in a Science laboratory and be able to put these into practice when conducting experiments. The Learner should have access to standard procedures in the school/ETB, or the tutor/Teacher may wish to draw up appropriate guidelines. References for Lab safety may be found in the Department of Education and Science booklets “Safety in School Science”(1996) and “Safety in the School Laboratory – disposal of Chemicals” (1996)

The following Guidelines (and any others provided by the teacher/tutor) should be evidenced for some or all of the practical Laboratory tasks in the learning Outcomes:
· The learner can follow Laboratory safety procedures such as those outlined below and describe them in the experiment write up.
· Eating or drinking are prohibited in the Lab
· Ensure you understand the task and procedures assigned to you. If in doubt, ask the Teacher/Tutor
· Ensure eyes, hair and clothing are properly protected; wear appropriate protective clothing an eye protection when instructed to do so
· Check that bottles are correctly labelled.
· Check that you are using the exact materials you require. If in doubt, ask the Teacher/Tutor
· Any Safety incidents must be reported to the teacher/tutor immediately
· Substances taken into the mouth must be spat out immediately and the mouth washed out with water
· Cuts, burns or other accidents must be dealt with at once
· Chemicals spilled on skin or clothing must be washed immediately in water
· Always wash your hands after practical work.


· To achieve Learning Outcome 16 the learner should carry out a range of chemical experiments including acid/base titration, measuring heat of neutralization, measuring rate of reaction and setting up circuit to distinguish between ionic and covalent compounds

· To achieve Learning Outcome 17 the learner should use data-logging equipment to determine the effect of temperature on solubility of salt

· To achieve Learning Outcome 19 the learner should apply correct scientific methods when performing and reporting on chemical investigations.
Assessment
11a.	Assessment Techniques

Skills Demonstration 	30%
Learner Record 		30%
Examination – 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. Explain the structure of atoms including the mass, charge and location of the proton, neutron and electron
	Learner Record and Written Examination

	2. Explain how elements are arranged in the periodic table

	Learner Record and Written Examination

	3. Illustrate the formation and properties of ionic and covalent compounds
	Learner Record and Written Examination

	4. Define an acid and a base according to the Bronsted/Lowry theory
	Written Examination

	5. Distinguish between oxidation and reduction

	Written Examination

	6. Arrange elements according to the electrochemical series

	Learner Record and Written Examination

	7. Differentiate between endothermic and exothermic reactions

	Written Examination

	8. Calculate heats of combustions of various fuels

	Learner Record

	9. Define rate of reaction

	Written Examination

	10. Explain the factors that influence the rate of reactions

	Written Examination

	11. Classify the compounds of carbon and hydrogen into homologous series

	Written Examination

	12. Show how the characteristic properties of the homologous series are related to their functional groups
	Written Examination

	13. Outline the causes and effects of global warming

	Learner Record

	14. Outline the waste management cycle

	Learner Record

	15. Draw the structure of the first 36 elements using the information given in the periodic table

	Learner Record

	16. Carry out a range of chemical experiments including acid/base titration to make salt, measuring heat of neutralization, measuring rate of reaction and setting up circuit to distinguish between ionic and covalent compounds
	Skills Demonstration

	17. Use data-logging equipment to determine the effect of temperature on solubility of salt.

	Skills Demonstration

	18. Exercise proper safety procedures when working in the laboratory

	Skills Demonstration

	19. Apply scientific method when performing and reporting on chemical investigations
	Skills Demonstration



11c.  	Guidelines for Assessment Activities

Please note: In addition to referring to QQI Guidelines for Preparing Programme Descriptors, Programme Developers should also refer to QQI Quality Assuring Assessment Guidelines for providers, May 2007, when developing guidelines for assessment activities and assessment criteria.

The assessor is required to devise assessment briefs and marking schemes for skills demonstration, learner record and examination papers, marking schemes and outline solutions. In devising the skills demonstration, learner record 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.

	Learner Record
	30%

	The Learner Record  may be produced throughout the duration of this programme module

	The Learner Record will provide evidence of Learning Outcomes 1,2,3,6,8,13,14,15

· Personal Notebook will be complied by the learners to include:
· Theory notes across the range of specific learning outcomes
· Diagrams and graphics of chemical structures
· Definitions
· Formulae and calculations
· Classifications

Evidence for this assessment technique may take the form of written, oral, graphic, audio, visual or digital evidence, or any combination of these (select as appropriate). 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




	Skills Demonstration
	30%

	The Skills Demonstration may be carried out throughout the duration of this programme module

	The Skills Demonstration will provide evidence of Learning Outcomes 16,17,18,19

In one or more skills demonstrations the learner will be observed carrying out at least 5 practical investigations, including:

· Acid / base titration the make salt
· Measuring heat of neutralisation
· Measuring rate of reaction
· Setting up a circuit to distinguish between ionic and covalent compounds
· Determining the effect of temperature on solubility of salt, using data logging equipment 

Learners will demonstrate adherence to scientific procedures including:
· Knowledge of safe working practices in a laboratory environment
· Assembling and handling equipment and materials
· Implementation of the process and / or following guidelines and instructions

The learner will maintain a personal laboratory notebook with primary records of results and/or observations, and any other influencing factors as part of the skills demonstration.

One experiment will be written up in full as required by L.O. 19
All instructions for the learner must be clearly outlined in an assessment brief/examination paper (select as appropriate)

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





	Written Examination Theory
	40%

	The written examination will be 2 hours in duration

	The learner will complete a written theory examination which will have the following format

Section A
10 Short Answer Questions (based across a range of specific learning outcomes)
Candidates are required to answer 10 (1 mark each)

Section B
4 Structured questions – not more than 1 question per section
Candidates are required to answer 4 (7.5 marks each)

Evidence for this assessment technique may take the form of Worksheets, diagrams, Cloze tests, Multiple choice questions, or other appropriate formats.

All instructions for the learner must be clearly outlined in an examination paper (select as appropriate)






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 awar
	
Chemistry
4N2827
	Learner Marking Sheet
Skills Demonstration - 30%



Learner’s Name: ________________________________
	Assessment Criteria

	Maximum Mark
	Learner Mark

	The teacher/Tutor must assess the Skills Demonstration on practical tasks in Learning outcomes 16, 17, 18 & 19 in this section.

· Effective demonstration of Practical skills
· Appropriate laboratory procedures followed
· Clear, detailed recording of procedure/practical work
· Appropriate illustration where necessary
· Demonstration of good laboratory safety as outlined in Learning Outcome 18

	



6

6

6

6

6



	

	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: ..............................
	Chemistry
4N2827
	Learner Marking Sheet
Learner Record - 30%



Learner’s Name: ________________________________	
	Assessment Criteria

	Maximum Mark
	Learner Mark

	The learner has responded to the assessment brief and can demonstrate knowledge, awareness and practical skills. The assessor should ensure that the learner record addresses all the learning Outcomes (1,2,3,6,8,13,14,15)

The following criteria should be used in marking the evidence:
· Extensive research and investigation
· Clear full description of methodology including diagrams and illustrations
· Accurate use of Scientific Terminology
· Comprehensive understanding of facts and concepts
· Clear and logical presentation

	


6
6

6
6
6

	

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



	

Chemistry
4N2827

	Learner Marking Sheet

Examination - Theory - 40%



Learner’s Name: ________________________________	
	Assessment Criteria

	Maximum Mark
	Learner Mark

	Examination To include the learning outcomes 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15, 
	
	

	Section A: Short Answer Questions
10 short  answer questions answer all 10 (1 mark each)

Question No  1
Question No  2
Question No  3
Question No  4
Question No  5

Question No  6
Question No  7
Question No  8
Question No  9
Question No 10

	


1
1
1
1
1
1
1
1
1
1

	

		Subtotal

	10
	

	Section B: Structured Questions
4 structured questions, answer 4 (7.5 marks each)

Question No  1
Question No  2
Question No  3
Question No 4

	


7.5
7.5
7.5
7.5
	

	Subtotal

	30
	

	Total Mark

	40
	


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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