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1 
___ 

Introduction 

The discipline of mathematics has been around for many generations, but the 
expectation that ordinary citizens be quantitatively literate has arisen in relatively recent 
times (de Lange1).  

Mathematics Counts

We would wish the word numerate to imply the possession of two attributes. The first of 
these is an ‘at homeness’ with numbers and an ability to make use of mathematical skills 
which enables an individual to cope with the practical demands of everyday life. The 
second is ability to have some appreciation and understanding of information which is 
presented in mathematical terms, for instance in graphs, charts or tables or by reference 
to percentage increase or decrease. (Cockcroft, 1982, par. 39) 

1 http://www.criced.tsukuba.ac.jp/math/sympo_2006/lange.pdf 
2 www.nationalnumeracy.org.uk/numeracy-vs-maths/index.html
3 www.curriculumsupport.education.nsw.gov.au/primary/mathematics/numeracy/what/index.htm
4 www.curriculumsupport.education.nsw.gov.au/primary/mathematics/numeracy/what/index.htm

201605_Proceedings_Numeracy_FINAL FOR PRINIT.pdf   11 14/06/2016   12:03 p.m.



Numeracy in the Primary School 12

What is mathematical literacy?

Mathematical literacy is an individual’s capacity to identify and understand the role that 
mathematics plays in the world, to make well-founded judgements and to use and 
engage with mathematics in ways that meet the needs of that individual’s life as a 
constructive, concerned and reflective citizen. (OECD, 2006, PISA, p. 72) 

De Lange’s tree structure of mathematical literacy

5 http://www.criced.tsukuba.ac.jp/math/sympo_2006/lange.pdf
6 http://math4teaching.com/2010/03/12/what-is-mathematical-literacy/
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R
R
R

(Why Numbers Count: Quantitative 
Literacy for Tomorrow's America, Steen, 1997)

Forms:

7 http://math4teaching.com/2010/03/12/what-is-mathematical-literacy/
8 http://www.stolaf.edu/other/extend/Numeracy/defns.html
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Information sheets:

Charts and graphs:

9 http://www.stolaf.edu/people/steen/Papers/01case-for-ql.pdf
10 http://www.beteronderwijsnederland.nl/files/active/0/De%20Lange%20ML%202006.pdf
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Concluding Comment
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2 
___ 

Mathematics in the Primary 
School Curriculum 

Introduction

Learning for Life

The Primary School Curriculum (Mathematics)

Mathematics education is concerned with the acquisition, understanding and application 
of skills. Mathematical literacy is of central importance in providing the child with the 
necessary skills to live a full life as a child and later as an adult.  

(Primary School Curriculum, Teacher Guidelines: Mathematics, 1999, p.2) 

11 http://www.curriculumonline.ie/en/Primary_School_Curriculum/Mathematics/Mathematics_Curriculum/
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Number, Algebra, Shape and space, Measures and 
Data’

The structure of the curriculum

Number starts with a section called early mathematical activities, in which there are four 
strand units: Classifying, Matching, Comparing and Ordering. These units develop at 
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infant level to include counting and analysis of number. In first and second classes the 
development includes place value, operations and fractions. Decimals are introduced in 
third class and percentages in fifth class. 

Algebra is formally recognised at all levels and covers patterns, sequences, number 
sentences, directed numbers, rules and properties, variables and equations. 

Shape and space as a strand explores spatial awareness and its application in real-life 
situations. It includes units dealing with two-dimensional and three dimensional shapes, 
symmetry, lines and angles. 

Measures consist of six strand units: Length, Area, Weight, Capacity, Time and Money. 

Data includes interpreting and understanding visual representation. Chance promotes 
thinking, discussion and decision-making and is familiar to children in the form of 
games and sporting activities. (Primary School Mathematics, Mathematics, 1999, pp. 3-4) 

Table 1: The Mathematics Curriculum in Junior and Senior Infants

Strands Strand Units 
Early Mathematical 
Activities 

Classifying 
Matching 
Comparing 
Ordering 

Number Counting 
Comparing and Ordering 
Analysis of number combining, partitioning, numeration 

Algebra Extending patterns 
Shape and Space Spatial awareness 

3D Shapes 
2D Shapes 

Measures Length 
Weight 
Capacity 
Time 
Money 

Data Recognising and interpreting data 
(Primary School Curriculum, Mathematics, p. 17). 
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SESE provides ample opportunities for using mathematics, for example recording results 
of experiments in science or creating maps in geography, while a sense of time and 
chronology is essential in history. Collecting data for analysis is also an important 
feature of SESE and provides the child with real-life examples of data with which to 
work. Physical education offers myriad opportunities for measurement as a natural part 
of the activities, for example timing races or measuring the length of jumps. Creating 
symmetrical and asymmetrical shapes in a gymnastics lesson can also offer real use of 
mathematical concepts. Mathematical language occurs in all areas of the curriculum, for 
example in long and short notes in music or using the correct words to describe shapes 
in visual art activities. Many teachers make use of rhymes, songs and games to reinforce 
concepts of number and shape, and this can be achieved in English, Irish or using a 
modern European language where appropriate. 

(Primary School Curriculum: Mathematics, 1999, pp. 8-9) 
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Assessment
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Standardised tests comprise norm-referenced tests and criterion-referenced tests. Norm-
referenced tests compare pupils with other pupils or with national standards. They 
consist of highly structured tasks that have associated with them a set of scoring rules. 
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Standardisation refers to the uniformity of procedures in administering a test. All 
children take the same test under the same time limits and instructions. These rules must 
be adhered to rigidly in order to produce a standard score and maintain the validity of 
the test. Administering the same test to all children under the same conditions means 
that achievement can be judged independently of external factors. 

(Primary School Curriculum: Mathematics, 1999, p. 119) 

Maths in the National Strategy to Improve Literacy and Numeracy among 
Children and Young People 2011-2012

Literacy and Numeracy 
for Learning and Life

It is the government’s belief that no child should leave school unable to read and write 
and use mathematics to solve problems.  We know that there is currently much room for 
improvement and this strategy sets out the road map with concrete targets and reforms 
that will ensure our children, from early childhood to the end of second level, master 
these key skills. 

(Minister for Education and Skills, 8 July, 2011) 

Background
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Numeracy – a definition

Numeracy is not limited to the ability to use numbers, to add, subtract, multiply and 
divide. Numeracy encompasses the ability to use mathematical understanding and 
skills to solve problems and meet the demands of day-to-day living in complex social 
settings. To have this ability, a young person needs to be able to think and communicate 
quantitatively, to make sense of data, to have a spatial awareness, to understand patterns 
and sequences, and to recognise situations where mathematical reasoning can be applied 
to solve problems.’ (original emphases). 

(DES, 2011, p. 8) 

The School and Beyond
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Primary and Transition to Post-Primary
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Project Maths

Inside Classrooms – The teaching and 
learning of mathematics in social context

Mathematics Curriculum in Northern Ireland 

12 http://www.projectmaths.ie/overview/
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13 Council for Curriculum, Examinations and Assessment
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At the heart of the curriculum lies an explicit emphasis on the development of success 
and personal capabilities for lifelong learning and for operating effectively in society.  

 
(The Northern Ireland Curriculum: Primary, KS1&2, 2007, p. 1) 

Requirements Knowledge & Understanding

Requirements
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knowledge & 
understanding

Requirements knowledge & 
understanding

Knowledge & Understanding
Requirements

Requirements Knowledge & 
Understanding Using Mathematics,

Requirements
Knowledge & Understanding

Group Traffic Survey Activity

Requirements

Knowledge & Understanding
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Concluding Comment

14 http://www.ncca.ie/en/Curriculum_and_Assessment/Parents/Primary/Infant_classes_Maths_resources/
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3 
___ 

Numeracy: A Glance at Some 
Reports / National and 
International Assessments 

Introduction

15 Delivering Equality of Opportunity In Schools
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Influences on mathematical achievement

International Reports PISA and TIMMS.
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Numeracy in Irish schools: Teaching and learning

School and classroom characteristics
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Numeracy and educational disadvantage

Evaluation of practices in DEIS schools on numeracy and target-setting

16 http://www.nationalnumeracy.org.uk/why-is-numeracy-important/index.html
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Planning processes in DEIS primary school 

Strategies and interventions in DEIS schools
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Concluding Comment
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4
___

The Language of Maths 

Sadly, children are frequently expected to write mathematics before they have learned to 
imagine and discuss, and those who do not make the connection are offered more paper 
and pencil work instead of the vital talk and discussion. Yet in other subjects it would be 
unthinkable to ask children to write about what they cannot say.17 

(Anita Straker, 1993) 

17 http://moodle.intolearning.ie/webdav/TEST/modules/intro/grasshopper_or_inchworm.html
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As language permits mathematics learners to work out meanings, to convey their 
understanding, (to) develop their thinking, and to express their answers with others 
children need to be competent in both in the ‘language of instruction’ and in the 
‘language of mathematics (the mathematics register)’ and it is essential that the teaching 
and learning of mathematics incorporates language aspects and should include listening 
and discussion (oral language) as well as reading and writing (written form).  

(Máire Ní Ríordáin, 2009) 

Above, as great as, average, base, below, between, circle, 
collection, common, complete, degree, difference, different, 
divide, down, element, even, expand, face, figure, form, grid, 
high, improper, integration, leaves, left, little, low, make, mean, 
model, natural, path, place, point, power, product, proper, 
property, radical, real, record, reflection, relation, remainder, 
right, root, row, same, sign, similar, square, table, times, top, 
union, up, value, volume 
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Early in the project the importance of the children’s use of language within mathematics 
became a priority, the children need to be ‘engaged’ in discussion in order ‘to develop 
their ability to express their thinking clearly, to support those who are tentative in 
expressing themselves orally, and to assess the children’s use of understanding. 

(Pitt. E. 2006, p.9) 
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Addition Subtraction Multiplication Division
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5
___

Problem-Solving in Mathematics 

Introduction

Developing the ability to solve problems is an important factor in the study of 
mathematics.  Problem-solving also provides a context in which concepts and skills can 
be learned and in which discussion and co-operative working may be practised.  
Moreover, problem-solving is a major means of developing higher-order thinking skills. 
These include the ability to analyse mathematical situations; to plan, monitor and 
evaluate solutions; to apply strategies; and to demonstrate creativity and self-reliance in 
using mathematics.  Success helps the child to develop confidence in his/her 
mathematical ability and encourages curiosity and perseverance.  Solving problems 
based on the environment of the child can highlight the uses of mathematics in a 
constructive and enjoyable way. 

(DES, 1999, p.8) 
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Problem-solving and Aistear
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Problem solving in Mathematics – what is this understood to mean in our 
classrooms?

Looking at the whole issue of problem-solving I find that there are many views as to 
what it really means. It seems to go from something that is not just a written calculation 
such as, ‘5 + 7 = ?’, but instead words are used, ‘Jane had 5 pencils and her brother gave 
her 7, how many did she now have?’, to something far more complicated in which the 
problem is multifaceted: ‘Design a system for traffic lights to operate in, when there is a 
junction of three major roads and ...19  

18 http://www.nctm.org/standards/content.aspx?id=26860.  

19 http://nrich.maths.org/7231
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Webster's Definition 1 … captures the sense of the term problem as it has traditionally 
been used in mathematics instruction. For nearly as long as we have written records of 
mathematics, sets of mathematics tasks have been with us -- as vehicles of instruction, as 
means of practice, and as yardsticks for the acquisition of mathematical skills. Often such 
collections of tasks are anything but problems in the sense of the second definition. They 
are, rather, routine exercises organized to provide practice on a particular mathematical 
technique that, typically, has just been demonstrated to the student 

(Schoenfeld, 1992, p.11).  
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Methods of Teaching and Learning

20 http://www.ncca.ie/en/Curriculum_and_Assessment/Post-
Primary_Education/Project_Maths/Information_on_Project_Maths/Parents_info_note.pdf   - PAGE 1 – 
accessed  2nd January 2013
21

http://www.ncca.ie/en/Curriculum_and_Assessment/Early_Childhood_and_Primary_Education/Primary_S
chool_Curriculum/Primary_Curriculum_Review_PCR_/Phase_1_English,_Visual_Arts_and_Mathematics
/#3
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22 http://www.ncca.ie/uploadedfiles/P_Mild_Maths.pdf   
23 http://nrich.maths.org/5456/index
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Today we are going to be problem-solving and this means working on problems. So, 
before we start it might be good to know what I mean by a problem. A problem is 
something that you probably will not immediately see how to tackle or which once 
started will challenge your thinking. This means that at some point you are likely to get 
stuck and this is OK. In fact it is important that you get stuck so that we can talk about 
possible ways of getting unstuck. 

24 http://nrich.maths.org/7231
25 http://nrich.maths.org/6294
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Children are rarely offered guidance or training in how to communicate effectively in 
groups. Even when the aim of talk is made explicit – ‘Talk together to decide’; ‘Discuss 
this in your groups’ – there may be no real understanding of how to talk together or for 
what purpose. Children cannot be expected to bring to a task a well-developed capacity 
for reasoned dialogue. This is especially true for the kinds of skills which are important 
for learning and practising mathematics, such as constructing reasoned arguments and 
critically examining competing explanations. 

 (Mercer and Sams, 2006, p .510) 

Effective Teaching of Numeracy

Teachers don’t merely deliver the curriculum. They develop, define it and reinterpret it 
too. It is what teachers think, what teachers believe, and what teachers do at the level of 
the classroom that ultimately shapes the kind of learning that young people get.  

(Hargreaves, 1994, p. ix) 
 

•

•

•

201605_Proceedings_Numeracy_FINAL FOR PRINIT.pdf   53 14/06/2016   12:03 p.m.



Numeracy in the Primary School 54

•

RUDE
•

STAR
•

LUV2C
•

26

http://www.education.vic.gov.au/Documents/school/teachers/teachingresources/discipline/maths/enrprepor
t.pdf
27 Sean Delaney, http://seandelaney.com/presentations/
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Concluding Comment

Teachers play an important role in developing students' problem-solving dispositions. 
They must choose problems that engage students. They need to create an environment 
that encourages students to explore, take risks, share failures and successes, and 
question one another. In such supportive environments, students develop the confidence 
they need to explore problems and the ability to make adjustments in their problem-
solving strategies. 

 

28 http://www.nctm.org/standards/content.aspx?id=26860  
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6
___

Teaching all Children 
Mathematics 

Introduction

Our concept of mathematics as a rule-driven, computation-dominated curriculum 
actually creates much of the difficulty we have in coping with the range of children’s 
talents and abilities. . What is critically important, however, is the ability to reason and 
solve problems.  

Van de Walle, 2004, p. 92) 
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The whole purpose of mathematics education is to acquire information, skills and 
strategies that enable an individual to solve problems … Children need to be taught how 
and when to use computational skills and problem-solving strategies for authentic 
purposes.                   

                      (Westwood, 2007, p.190) 

General Learning Difficulties

The needs of the pupils regarded as ‘special’ are not essentially different from those of 
other children. Instead of focusing on differences, you might emphasise the links with 
the needs of all learners, and use them productively to improve learning opportunities 
for all children. 

(DfEE 1999, p.21) 
 

Nearly every author in NCTM’s excellent book Windows of Opportunity: Mathematics 
for Students with Special Needs leaves the reader with the same conclusion. Put simply, 
there is no need to change the content of the curriculum for students with learning 
disabilities. What must be done is what all good teachers do - pay careful attention to the 
child and how he/she learns and design instruction (not content) that maximises the 
strengths of the child while minimising the impact of weaknesses.  

(Van de Walle, 2004, p.93) 
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Specific Learning Disabilities and Dyscalculia

Gifted and Talented

There is no universally agreed term for students who generally would be described as 
‘exceptionally able’. Some descriptions include genius, gifted, very bright, high flyer, 
very able and talented. The term exceptionally able is used … to describe students who 
require opportunities for enrichment and extension that go beyond those provided for 
the general cohort of students.  

 (NCCA, 2006, p.9) 
 

29 http://www.education.com/reference/article/gifted-creative-talented-children/
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Children and youth with outstanding talent perform or show the potential for performing at 
remarkably high levels of accomplishment when compared to others of their age, experience or 
environment. These children and youth exhibit high performance capabilities in intellectual, 
creative, and/or artistic areas, possess an unusual leadership capacity, or excel in specific 
academic fields. They require services or activities not ordinarily provided in the schools. 
Outstanding talents are present in children and youth from all cultural groups, across all 
economic strata and in all areas of human endeavour. 

(US Department of Education, 1993, p. 3) 
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Exceptionally Able Students - Draft guidelines for 
Teachers

Myth 1: Exceptionally Able Children always perform well no matter what.

Myth 2: I teach mixed ability classes so I cater for all abilities.

Myth 3: Exceptionally Able Children need to work with their peers.

Myth 4: An exceptionally Able Child should be considered lucky

Concluding Comment

‘A society can claim success in eradicating the malady of mathematics illiteracy if and 
only if all its progeny are able to develop to their fullest potential. If its offspring can 
become employable workers, wisely choosing consumers and autonomously thinking 
citizens who can be contributors in the super symbolic quantitative world they will 
inherit, then society can say ‘Victory is ours!’’ 

(Elliot and Garnett, 1994, p.15) 
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7
___

Some Findings from an INTO 
Survey on Numeracy (2011) 

Introduction 

Teacher Profile

School Profile
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Class Details

Classroom Practice

Table 1: Methodology Used in maths teaching

Methodology Percentage of Respondents 

using the methodology

Assessment

Table 2: Assessment at the end of a topic  

Subject Always Sometimes Rarely Never
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Table 3: Format of Reporting Results to Parents

Type of Score Percentage of 
Respondents using this 

form to report to parents

30 This survey took place prior to the issuing of Circular 56/11
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Materials / Resources

Table 4: Frequency of use of ICT:

Frequency of Use Daily Weekly Monthly Less often

Homework

Table 5: Amount of time teachers expected to be spent on homework:

Amount of time to be 

spent on Homework

ENGLISH IRISH MATHS
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Learning Support / Resources

Table 6: Percentile Scores of Pupils receiving Learning Support 

Percentile score at 

which children 

receive LS

ENGLISH 

READING

MATHS

> 10th percentile

11-12th percentile

13 - 15

16-20

21 -30

30+

Continuing Professional Development (CPD)
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Table 7: Engagement in CPD by Respondents:

Type of CPD
MATHS RATING

Table 8: Suggested areas for CPD - Numeracy
Topics for future CPD All 

teachers
%

Teachers 
of Infants

%

Teachers in 
DEIS Schools

%
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Concluding Comments

Jolly Phonics Reading and Maths Recovery
First Steps

31 Learning Support and Resource Teaching
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8
___

Conclusion 
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APPENDIX I

National Early Years Access Initiative (NEYAI) Numeracy Project

Objectives:

Síolta
Aistear

Continuous Professional Development for ECCE Practitioners

Aistear, The Early Childhood Curriculum 
Framework Síolta
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Continuous Parental Development for Parents of ECCE children

Curriculum Priority and Related Activities
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Story Telling Sessions with a Mathematical Theme and Language

‘Jack in the Beanstalk’
‘The 

Big Red Bath’

Assessment and Evaluation 

Main Findings:

201605_Proceedings_Numeracy_FINAL FOR PRINIT.pdf   81 14/06/2016   12:03 p.m.



Numeracy in the Primary School 82

APPENDIX II

Maths for Fun
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‘Maths for Fun’: An Overview

Activities

Games and Activities with Dice
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Conclusion
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Part 2
___________________

Proceedings of the 
Consultative Conference 

on Education

15 & 16 November 2013
Portlaoise  
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6 
___

Presentations

Welcome and Introduction

Dympna Mulkerrins, Cathaoirleach, Education Committee
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Deirbhile Nic Craith, Senior Official

OECD Skills Outlook 2013)
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 Standards in teaching and learning of mathematics were generally good at primary level 
with learning satisfactory or better in 85 per cent of lessons inspected and good results for 
Irish students in international surveys. However, inspectors noted the lack of opportunities 
for primary pupils to engage in the sort of collaborative working needed for effective 
problem-solving.  

(Department of Education Inspectorate, 2013) 
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Introduction and Overview

Anne English, Education Committee
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(See www.haveyougotmathseyes.com for fuller information on the background to this 
project).
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Teaching mathematics: The power of uncertainty
Dr Thèrèse Dooley, St Patrick’s College, Drumcondra

32 Zeno, however, referred to a continuous journey.
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33 Gender-preserving pseudonyms are used throughout the paper. 
34 Transcript conventions are: TD: the researcher/teacher (myself); Ch: a child whose name I was unable to 
identify in recordings; Chn: two or more pupils making utterance simultaneously; … : a short pause; 
 [   ]: lines omitted from transcript because they are extraneous to the substantive content of the lesson; 
//encloses utterances overlapping that of next or previous speaker; (word): transcriber’s comments.
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Ch talking

other 
children talking in background
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dancing

35 Misspellings have been corrected. 
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Appendix III – Conference Evaluation 

Summary of Participant Evaluations

1st Education Conference
Had Previously Attended
No Answer
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