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Laois and Offaly ETB
Programme Module for 

Functional Mathematics

leading to 

Level 4 QQI  

Functional Mathematics 4N2138

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

Functional Mathematics

2. Component Name and Code 

Functional Mathematics 4N2138


3. Duration in Hours

50 hrs (typical learner effort, to include both directed and self directed learning)


4. Credit Value

5


5. 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


6. Special Requirements

There are no specific validation requirements

7. Aim of the Programme Module

The purpose of this award is to equip the learner with the knowledge, skill and competence to recognise situations where mathematics can be used meaningfully in daily life, apply and transfer mathematical processes and concepts appropriate to the situation, interpret and draw conclusions from activities, and communicate conclusions appropriately to others. It is designed to develop skills which enable more effective functioning in personal life, the workplace and as a member of society.

8. Objectives of the Programme Module
· Highlight the role of mathematics in everyday life

· To provide the learner with the confidence to understand, discuss and apply mathematical operations and terminology.


· To facilitate the learner to apply mathematical formulae to given situations, develop and solve equations and understand how they apply to the world around them.


· To provide the learner with the ability to translate real world problems into a mathematical theories and models.


· To assist the learner to critically examine patterns and relationships and draw conclusions


· To assist the learner to develop the language, literacy and numeracy skills related  to mathematics 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 Functional Mathematics 4N2138
Learners will be able to:
1. Explain how mathematics can be used to enable the individual function more effectively as a person and as a citizen

2. Discuss the presence of variables in a range of real life situations

3. Convert from scientific notation to standard form and standard form to scientific notation

4. Use appropriate strategies including estimation and percentage error to give approximations, where numbers are from the set of natural numbers (N) and from the set of integers (Z)

5. Use a calculator with confidence to perform extended calculations, requiring functions such as addition, subtraction, multiplication, division, percent, square-root, pi, 1/x, scientific notation keys, memory keys and the clear key, while following the conventions of precedence of operations

6. Demonstrate an understanding of the laws of indices and the rules of logarithms by using the laws and rules to simplify expressions, solve equations, and transpose formulae

7. Differentiate between simple interest and compound interest by applying the appropriate given formula to a range of savings and credit options
8. Calculate pay slips using appropriate statutory deductions, gross profit, net profit and loss on goods sold, VAT inclusive and VAT exclusive prices

9. Solve quadratic equations using factors and the quadratic formula

10. Solve algebraic equations including linear equations and linear inequalities of one variable, simultaneous linear equations of two unknowns

11. Construct algebraic expressions and formulae for real life situations using the correct terminology and including rearrangement of formulae

12. Solve problems for a range of familiar and unfamiliar, meaningful, real life situations by mathematising the situations, making an initial model of the situation, deciding on appropriate mathematical techniques and tools to use in the situation, applying mathematical techniques, examining patterns, relationships and assumptions and making adjustments to see their effect on the initial model, and discussing and presenting results and conclusions in relation to the situation
13. Discuss areas where additional mathematical skills could be developed to meet personal needs to enable a more active role in a community, educational or workplace setting.

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: Explain how mathematics can be used to enable the individual function more effectively as a person and as a citizen

· Explore with the learner how mathematics is used in an everyday setting for example problem solving and job skills.

· Explore with the learner how knowledge of mathematics enables them to make better economic and political decisions about risk, policy, and resource allocation.
Section 2: Discuss the presence of variables in a range of real life situations


Enable the learner to discuss the presence of variables in a range of real life situations
For Example:
· Familiarise the learner with the concept of variables in maths and enable them to identify where they encounter variables e.g. how many of a certain item can you afford to buy

Section 3: Convert from scientific notation to standard form and standard form to scientific notation

· Enable the learner to calculate conversions from standard form to scientific notation and scientific notation to standard form

For Example:

· Scientific notation – e.g. discuss their use in science, engineering etc., when dealing with extremely large & small numbers
Section 4: Use appropriate strategies including estimation and percentage error to give approximations, where numbers are from the set of natural numbers (N) and from the set of integers (Z)

· Facilitate the learner to use appropriate strategies such as estimation, percentage error, to give approximations, where numbers are from the set of natural numbers (N) and from the set of integers (Z)

      For Example:

· Enable the learner to identify the usefulness of approximations in real life situations

· Enable the learner to make and justify estimates & approximations of calculations, calculate percentage errors.

· Facilitate the learner to discuss the difference between natural numbers and integers
Section 5: Use a calculator with confidence to perform extended calculations, requiring functions such as addition, subtraction, multiplication, division, percent, square-root, pi, 1/x, scientific notation keys, memory keys and the clear key, while following the conventions of precedence of operations

· Provide the learner with the ability to use a calculator with confidence to perform extended calculations, requiring functions such as addition, subtraction, multiplication, division, percent, square root, pi, 1/x, scientific notation keys, memory keys and the clear key, while following the conventions of precedence of operations

 For Example:
· Facilitate the learner to be familiar with the various functions of the scientific calculator as indicated above

· Provide the learner with the knowledge of the importance of mathematical precedence when using a calculator

· Enable the learner to accurately calculate/solve a range of real life problems using these functions on the calculator
Section 6: Demonstrate an understanding of the laws of indices and the rules of logarithms by using the laws and rules to simplify expressions, solve equations, and transpose formulae

· Allow the learner to demonstrate an understanding of the laws of indices and the rules of logarithms by using the laws and rules to simplify expressions, solve equations, and transpose formulae
   For Example:
· Facilitate the learner to examine the laws of indices and rules of logarithms as indicated in the state examination formulae tables

· Enable the learner to use these to develop an understanding of how to simplify expressions, solve equations and transpose formulae
Section 7: Differentiate between simple interest and compound interest by applying the appropriate given formula to a range of savings and credit options

· Facilitate the learner  to differentiate between simple interest and compound interest by applying the appropriate given formula to a range of savings and credit options

For Example

· Allow the learner to identify the characteristics of simple and compound interest

· Enable the learner to gain an understanding of how each type of interest is calculated

· Enable the learner to use the formulae available to compare and contrast the various savings and credit options currently available

Section 8: Calculate pay slips using appropriate statutory deductions, gross profit, net profit and loss on goods sold, VAT inclusive and VAT exclusive prices
· Facilitate the learner to calculate pay slips appropriately 

· Identify statutory deductions and the procedures for applying them.

· Enable the learner to use this knowledge to solve problems relating to real life situations.

· Distinguish between gross profit, net profit and loss on goods sold.

· Enable the learner to use this knowledge to solve problems relating to real life situations.

· Explain the concept of value added tax, where it is used and how it is calculated.

· Enable the learner to use this knowledge to solve problems relating to real life situations.

· Explain the reasons why VAT is included in some prices but not in others. 

· Enable the learner to use this knowledge to solve problems relating to real life situations.

· Provide evidence of the learners understanding of all of the above concepts.

Section 9: Solve quadratic equations using factors and the quadratic formula
· Facilitate the learner to solve quadratic equations using factors and the quadratic formula
    For Example:

· Familiarise the learner with the concept of quadratic equations.

· Facilitate the student to understand that x2 in the quadratic equation indicates that a graph cuts the x axis in two places

· Enable the learner to solve quadratic  equations using  factorisation and the quadratic formula

Section 10: Solve algebraic equations including linear equations and linear inequalities of one variable, simultaneous linear equations of two unknowns

· Solve algebraic equations including linear equations of one variable, simultaneous linear equations of two unknowns, and linear inequalities of one variable
    For Example:
· Familiarise the learner with the concept of one variable linear equations and linear inequalities and the steps necessary to solve them.

· Enable the learner to solve various one variable linear equations and linear equalities to include functions of addition, subtraction, multiplication, and division.

· Familiarise the learner with the concept of simultaneous equations of two unknowns and the steps necessary to solve them (by elimination, by substitution).

· Facilitate the learner to solve various simultaneous linear equations of two unknowns using both methods.

Section 11: Construct algebraic expressions and formulae for real life situations using the correct terminology and including rearrangement of formulae

· Enable the learner to construct algebraic expressions and formulae for real life situations using the correct terminology and including rearrangement of formulae.

    For Example:

· Enable the learner to see how real life situations can be expressed as algebraic expressions.

· Facilitate the learner to translate real life situations into word problems and then translate those word problems into algebraic expressions and equations
Section 12: Solve problems for a range of familiar and unfamiliar, meaningful, real life situations by mathematising the situations, making an initial model of the situation, deciding on appropriate mathematical techniques and tools to use in the situation, applying mathematical techniques, examining patterns, relationships and assumptions and making adjustments to see their effect on the initial model, and discussing and presenting results and conclusions in relation to the situation
· Enable the learner to solve problems for familiar and unfamiliar, meaningful, real life situations by:

· Making sense of the situations mathematically.

· Making an initial model of the situation.

· Deciding on appropriate mathematical techniques and tools to be used in the situation.

· Applying mathematical techniques.

· Examining patterns, relationships and any assumptions that may exist.

· Making adjustments to see the impact that they may have on the initial model.

· Discussing and presenting results and conclusions in relation to the situation.

· Examples of real life situations that could be used include:

· Planning a holiday

· Comparing a variety of special offers

· Household budgeting

Section 13: Discuss areas where additional mathematical skills could be developed to meet personal needs to enable a more active role in a community, educational or workplace setting.
· Explore with the learners where further mathematical skills could benefit them in their community, educational or workplace setting, for example, preparing accounts, working to a budget, accessing further education opportunities or retraining.

11. Assessment
11a.
Assessment Techniques

Assignment 


70%
Examination - Theory

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. Explain how mathematics can be used to enable the individual function more effectively as a person and as a citizen


	Assignment

	2. Discuss the presence of variables in a range of real life situations


	Assignment and/or Examination - Theory

	3. Convert from scientific notation to standard form and standard form to scientific notation


	Assignment

	4. Use appropriate strategies including estimation and percentage error to give approximations, where numbers are from the set of natural numbers (N) and from the set of integers (Z)


	Assignment

	5. Use a calculator with confidence to perform extended calculations, requiring functions such as addition, subtraction, multiplication, division, percent, square-root, pi, 1/x, scientific notation keys, memory keys and the clear key, while following the conventions of precedence of operations


	Assignment

	6. Demonstrate an understanding of the laws of indices and the rules of logarithms by using the laws and rules to simplify expressions, solve equations, and transpose formulae


	Assignment

	7. Differentiate between simple interest and compound interest by applying the appropriate given formula to a range of savings and credit options


	Assignment

	8. Calculate pay slips using appropriate statutory deductions, gross profit, net profit and loss on goods sold, VAT inclusive and VAT exclusive prices


	Examination - Theory

	9. Solve quadratic equations using factors and the quadratic formula


	Examination - Theory

	10. Solve algebraic equations including linear equations and linear inequalities of one variable, simultaneous linear equations of two unknowns
	Examination - Theory

	11. Construct algebraic expressions and formulae for real life situations using the correct terminology and including rearrangement of formulae


	Examination - Theory

	12. Solve problems for a range of familiar and unfamiliar, meaningful, real life situations by mathematising the situations, making an initial model of the situation, deciding on appropriate mathematical techniques and tools to use in the situation, applying mathematical techniques, examining patterns, relationships and assumptions and making adjustments to see their effect on the initial model, and discussing and presenting results and conclusions in relation to the situation


	Assignment

	13. Discuss areas where additional mathematical skills could be developed to meet personal needs to enable a more active role in a community, educational or workplace setting.


	Assignment


11c.  
Guidelines for Assessment Activities
The assessor is required to devise assessment briefs and examination papers, marking schemes and outline solutions for the Assignment and 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.
	Assignment

	70%

	The assignment will be ongoing over the duration of this programme module.


	The learner will complete an assignment/assignments, as determined by the teacher/tutor to best fit the learner needs.  The assignment/assignments will include the following: 
NUMBER:-

Evidence of an understanding of the theory and practice of:

· approximation techniques

· use of a scientific calculator

· the laws of indices

· simple and compound interest

· manipulating scientific notation

(As covered in the following learning outcomes 3, 4, 5, 6 and 7)

MATHS FOR LIVING:-

Evidence of a knowledge and understanding of:
· the role of maths in everyday living

· ability to list at least 5 places where maths are encountered in everyday life

· ability to identify the mathematical area that covers these 

· translating real life word problems into mathematical theories and models

· Ability to take 3 real life situations and mathematise them for example:-

· An employee works 40 hours per week and wants to book a holiday.  He/she need to know how long it will take to pay for the holiday and save spending money so they can decide when to go.  Based on information about hourly rate, PRSI rate, PAYE rate and other expenses calculate what is the earliest date the holiday can be booked for?
· critically examine patterns and relationships and drawing conclusions 
· Adjust the variables in the real life problems and use the information gathered to identify and examine the patterns and relationships between them.  Based on the patterns and relationships observed draw conclusions.

· Discuss areas where additional mathematical skills could be developed to meet personal needs to enable a more active role in a community, educational or workplace setting.
(As covered in the following learning outcomes 1, 2, 12 and 13)
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. 

	Examination - Theory


	30%

	2 hours



	The tutor will devise a theory examination that assesses the learners understanding of a comprehensive range of learning outcomes.
The format will be as follows:-

5 short answer questions (6 marks per question) – total 30 marks.  

Questions must cover learning outcomes (8, 9, 10,11 and 2 if not covered in the assignment)

4 structured questions (answer 4) (30 marks per question) – total 120 marks

Question 1 from learning outcomes 8

Question 2 from learning outcomes 9

Question 3 from learning outcome 10

Question 4 from learning outcome 11

Total possible marks awarded 150. 

Weighted total = 150/5 = 30%

Evidence for this assessment technique will take the form of written evidence. 

All instructions for the learner must be clearly outlined in an examination paper. 
Calculators maybe used.



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.

	Functional Mathematics

4N2138

	Learner Marking Sheet

Assignment
70%



Learner’s Name: ________________________________


	Assessment Criteria


	Maximum Mark
	Learner Mark

	

NUMBER:-

· approximation techniques

· use of a scientific calculator

· the laws of indices

· simple and compound interest

· manipulating scientific notation


	6.5

4

6.5

6.5

6.5
	

	MATHS FOR LIVING:-

· the role of maths in everyday living

· 5 situations listed and examined
· translating real life word problems into mathematical theories and models

· 3 real world problems mathematised 

· critically examine patterns and relationships and drawing conclusions
· variable changed twice in each real life situation 

· Patterns and relationships identified

· Conclusions drawn based on results


	10

15

15


	

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

	Functional Mathematics

4N2138

	Learner Marking Sheet

Examination
30%



Learner’s Name: ________________________________


	Assessment Criteria


	Maximum Mark
	Learner Mark

	Section A: Short Answer Questions

5 short answer questions  (6 marks each)

(Indicate questions answered)
Question 1
Question 2

Question 3

Question 4

Question 5

	6

6

6

6

6


	

	
Subtotal

	30
	

	Section B: Structured Questions

4 structured questions, answer 4 (30 marks each)

Question 1 

Question 2 

Question 3 

Question 4 


	30
30

30

30

	

	Subtotal

	120
	

	Total Mark

	150
	

	Weighted Total: = Total divided by 5

	
	


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: 4N2138-02
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