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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 the 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
Materials Science 
Component Name and Code 
Materials Science 5N1637
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 equip the learner with the knowledge, skill and competence of the structure, properties and applications of engineering and construction materials.
Objectives of the Programme Module
· To introduce participants to the atomic structure and chemical behaviour of materials
· To create an awareness of the effects of engineering processes on materials
·  To assist the learner to develop the practical construction skills using a variety of   construction materials.
· To enable the learner to explore the multiple principles of testing and to develop mathematical and analytical skills
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to Materials Science through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning.


Learning Outcomes of Level 5 Materials for Science and Engineering 5N1637
Learners will be able to:
1. INTRODUCTION TO MATERIALS
1.1 Investigate the structure of the Bohr Atom
1.2 Discuss ionization energy in terms of reactivity in elements
1.3 Examine the states of matter in terms of the bonds and the kinetic energy of the molecule
1.4 Explore the production of metals, polymers, ceramics and composites
1.5 Interpret graphical information used in the production of materials
1.6 Classify the action of adhesives
1.7 Investigate the relevance of the electrochemical series on the corrosion of joined dissimilar materials.
2. STRUCTURE OF METALS
2.1 Examine the phase diagram for a pure metal
2.2 Explain dislocations and vacancies in the crystallisation of metals
2.3 Define and describe alloys
2.4 Derive equilibrium diagrams from cooling curves for basic alloy types
2.5 Investigate the effect of engineering processes on the atomic structure of materials
 3. CEMENT AND CONCRETE
3.1 Discuss the production of cement
3.2 Explain how various types of bricks react to environmental conditions
3.3 Distinguish between hardwood and softwood in terms of their tree structure
3.4 Demonstrate the conversion processes to produce different types of manufactured boards
3.5 Select the appropriate concrete mix for a given task
3.6 Recommend common applications of manufactured boards.
4. MATERIALS TESTING
4.1 Define the mechanical properties of materials
4.2 Discuss the principle behind hardness tests and impact tests
4.3 Draw load-extension diagrams from given data
4.4 Outline the procedures involved in a mechanical test on a specimen
4.5 Examine technological developments in materials
4.6 Interpret the principles of non-destructive tests
4.7 Apply safe working practices

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: Introduction to Materials
Based in the particular vocational area, facilitate the Learner to:
· Investigate the structure of the Bohr Atom, using the periodic table of elements
· Explain the sequence of filling atomic shells for transition elements

· Discuss ionization energy in terms of reactivity in elements and interpret the data supplied in the periodic table

· Examine the states of matter in terms of the bonds and the kinetic energy of the molecule
· Ionic
· Covalent
· Metallic 
· Van Der Waal
· Hydrogen (polar)

· Explore the production of metals, polymers, ceramics and composites
· Iron
· Steel
· Aluminum
· Thermosetting and Thermoplastic polymer 
· Polymer disposal
· Classify ceramic materials
· Plasterboard
· Slate
· Roofing Felt
· Interpret graphical information used in the production of materials
· Information collected from the vocational area
· Classify the action of adhesives 
· Describe the action of adhesives (i.e. Adhesion, cohesion, surface characteristics)
· Classify adhesives into appropriate groups ( i.e. natural, synthetic, miscellaneous)
· Investigate the relevance of the electrochemical series on the corrosion of joined dissimilar materials. For example, painting, electroplating
Section 2: Structure of Metals
· Examine the phase diagram for a pure metal
· Classify common metals according to their crystal type
· Explain dendritic growth and formation of grain boundaries
· Explain dislocations and vacancies in the crystallisation of metals
· Define and describe alloys
· Derive equilibrium diagrams from cooling curves for basic alloy types
· Investigate the effect of engineering processes on the atomic structure of materials
· Alloying elements
· Modern technological applications
· Effects of engineering processes on the crystal structure of steel
Section 3: Cement and Concrete
· Discuss the production of different types of cement and concrete
· For example Ordinary Portland and Rapid Hardening
· list the types and functions of concrete additives
· explain how concrete is reinforced
· Explain how various types of bricks react to environmental conditions
· explain the origin of efflorescence in brick
· explain how various types of clay are made into brick (e.g.
engineering, clay, silicon bricks)
· Distinguish between hardwood and softwood in terms of their tree structure
· discuss the importance of moisture content of wood
· describe how wood is dried to achieve practical moisture content ratio
· outline the various modes of decay of timber and timber products
· Discuss the method of timber conversion
· Demonstrate the conversion processes to produce different types of manufactured boards
· Discuss the different methods of manufacturing manufactured boards.
· Select the appropriate concrete mix for a given task
· Select the appropriate aggregate mix of a given specification 
· Specify the correct ratio of water:cement:aggregate for a given task
· Workability
· Recommend common applications of manufactured boards.
· list common applications of manufactured boards.
Section 4: Testing Materials
· Define the mechanical properties of materials
· Malleability
· Ductility
· Toughness
· Hardness
· Brittleness
· Fatigue
· Elasticity
· Plasticity
· Thermal and electrical Conductivity
· Creep
· Discuss the principle behind hardness tests and impact tests
· Moh’s scale
· Vickers
· Rockwell
· Brinell
· Izod
· Charpy
· Draw load-extension diagrams from given data
· Outline the procedures involved in a mechanical test on a specimen
· Compression
· Torsion
· Fatigue
· Creep
· Slump
· Tension
· Examine technological developments in materials

· Interpret the principles of non-destructive tests
· visual inspection
· liquid penetrants
· magnetic particles method
· ultrasonic’s tests
· Radiography.
· Apply safe working practices.
· Safety, Health and Welfare at Work Act 2005
· Relevant safety regulations

Assessment
11a.	Assessment Techniques
Assignment		50%
Examination - Theory	50%

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. INTRODUCTION TO MATERIALS
	

	1.1 Investigate the structure of the Bohr Atom
	Examination

	1.2 Discuss ionization energy in terms of reactivity in elements
	Examination

	1.3 Examine the states of matter in terms of the bonds and the kinetic energy of the molecule
	Examination

	1.4 Explore the production of metals, polymers, ceramics and composites
	Examination

	1.5 Interpret graphical information used in the production of materials
	Examination

	1.6 Classify the action of adhesives
	Examination

	1.7 Investigate the relevance of the electrochemical series on the corrosion of joined dissimilar materials.
	Examination

	2.  STRUCTURE OF METALS
	

	2.1 Examine the phase diagram for a pure metal
	Examination

	2.2 Explain dislocations and vacancies in the crystallisation of metals
	Examination

	2.3 Define and describe alloys
	Examination

	2.4 Derive equilibrium diagrams from cooling curves for basic alloy types
	Examination

	2.5 Investigate the effect of engineering processes on the atomic structure of materials
	Examination

	3.  CEMENT AND CONCRETE
	

	3.1 Discuss the production of cement
	Assignment

	3.2 Explain how various types of bricks react to environmental conditions
	Assignment

	3.3 Distinguish between hardwood and softwood in terms of their tree structure
	Assignment

	3.4 Demonstrate the conversion processes to produce different types of manufactured boards
	Assignment

	3.5 Select the appropriate concrete mix for a given task
	Assignment

	3.6 Recommend common applications of manufactured boards.
	Assignment

	4.   MATERIALS TESTING
	

	1.1 Define the mechanical properties of materials
	Assignment

	1.2 Discuss the principle behind hardness tests and impact tests
	Assignment

	1.3 Draw load-extension diagrams from given data
	Assignment

	1.4 Outline the procedures involved in a mechanical test on a specimen
	Assignment

	1.5 Examine technological developments in materials
	Assignment

	1.6 Interpret the principles of non-destructive tests
	Assignment 

	1.7 Apply safe working practices.
	Assignment



11c.  	Guidelines for Assessment Activities
The assessor is required to devise assessment briefs and marking schemes/examination papers, marking schemes and outline solutions (select as appropriate) for the name the assessment techniques from your Component Specification here.  In devising the assessment briefs/examination papers (select as appropriate), 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.

	Assignment
	50% Weighting

	This assignment will be completed over a specified period of time

	The learner will carry out an investigation of a topic that demonstrates an understanding and application of concepts in material science.  Learners will use appropriate research methods, analyse the findings and present conclusions and recommendations.
Investigation may include:
Appropriate research in the given materials
· Demonstration of understanding and application of concepts in materials science
Testing the given materials
· Appropriate methodology including careful observations and recordings of relevant information
Describe the testing techniques
· Appropriate supporting documentation
Recommendations given on the materials
· Comprehensive interpretation and analysis of information
Research Health and Safety Regulations
· Logical conclusions/recommendations
All instructions for the learner must be clearly outlined in an assessment brief.





	Examination - Theory
	50% Weighting

	2 Hours

	The internal assessor will devise a theory-based examination that assesses learner’s ability to recall and apply theory and understanding, requiring responses to a range of question types.  The Examination will assess all of the following learning outcomes:

INTRODUCTION TO MATERIALS
Investigate the structure of the Bohr Atom
Discuss ionization energy in terms of reactivity in elements
Examine the states of matter in terms of the bonds and the kinetic energy of the molecule
Explore the production of metals, polymers, ceramics and composites
Interpret graphical information used in the production of materials
Classify the action of adhesives
Investigate the relevance of the electrochemical series on the corrosion of joined dissimilar materials.

STRUCTURE OF METALS
Examine the phase diagram for a pure metal
Explain dislocations and vacancies in the crystallisation of metals
Define and describe alloys
Derive equilibrium diagrams from cooling curves for basic alloy types
Investigate the effect of engineering processes on the atomic structure of materials

All instructions for the learner must be clearly outlined in an examination paper.
Structure of Exam: 
Section A: 10 Short Questions, 2 marks each
Section B: 2 Structured Questions, 15 marks each
All questions must be answered




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.
	Materials Science 
5N1637
	Learner Marking Sheet
Assignment 50%



Learner’s Name: ________________________________
	Assessment Criteria

	Maximum Mark
	Learner Mark

	Appropriate research in the given materials
· Demonstration of understanding and application of concepts in materials science
	
10
	

	Testing the given materials
· Appropriate methodology including careful observations and recordings of relevant information

	
10
	

	Describe the testing techniques
· Appropriate supporting documentation
	
15
	

	Recommendations given on the materials
· Comprehensive interpretation and analysis of information
	
10
	

	Research Health and Safety Regulations
·  Logical conclusions/recommendations

	
5
	

	Total Mark
	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: ...............................

	Materials Science 
5N1637
	Learner Marking Sheet
Examination 50%



Learner’s Name: ________________________________
	Assessment Criteria

	Maximum Mark
	Learner Mark

	Section A: Short Answer Questions 
10 Short Questions, answer all 10 (2 marks each)
	
	

	Question No:1
	2
	

	Question No:2
	2
	

	Question No:3
	2
	

	Question No:4
	2
	

	Question No:5
	2
	

	Question No:6
	2
	

	Question No:7
	2
	

	Question No:8
	2
	

	Question No:9
	2
	

	Question No:10
	2
	

	Subtotal
	20
	

	Section B:  Structured Questions
2 Structured Questions, answer 2 (15 marks each) 
	
	

	Question No: 1
	15
	

	Question No: 2
	15
	

	Subtotal
	30
	

	Total Mark
	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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