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About ALM 

 
 
Adults Learning Mathematics – A research Forum (ALM) was formally established in 
July 1994 as an international research forum with the following aim: 
 
To promote the learning of mathematics by adults through an international forum, 
which brings together those engaged and interested in research and developments in the 
field of adult mathematics learning and teaching. 
 
Charitable status 
 
ALM is a Registered Charity (1079462) and a Company Limited by Guarantee 
(Company Number 3901346). The company address is 26, Tennyson Road, London 
NW6 7SA 
 
Objectives of ALM  
 
The Charity’s objectives are the advancement of education by the establishment of an 
international research forum in the lifelong learning of mathematics and numeracy by 
adults by: 
 

 Encouraging research into adults learning mathematics at all levels and 
disseminating the results of this research for the public benefit; 

 Promoting and sharing knowledge, awareness and understanding of adults 
learning mathematics at all levels, to encourage the development of the teaching 
of mathematics to adults at all levels for the public benefit. 

 
ALM activities 
 
ALM members work in a variety of educational settings improving the learning of 
mathematics at al levels both as practitioners and researchers. The ALM annual 
conference provides an international network which reflects on practice and research, 
fosters links between teachers and encourages good practice in curriculum design and 
delivery using teaching and learning strategies from all over the world. 
 
ALM does not foster one particular theoretical framework but encourages discussion on 
research methods and findings. 
 
Board of Trustees  
 
ALM is managed by a Board of Trustees elected by the members at the Annual General 
Meeting which is held at the annual international conference. 
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How to become a member: 
 
Anyone who is interested in joining ALM should contact the membership secretary, 
contact details on the ALM website:  www.alm-online.net 
 
Membership rates: 
 
 
 

Sterling 
 

Euro US Dollar 

Individual £15 €29 $30 
 

Institution £30 €50 $60 
 

Student/unwaged £3 €5 $6 
 

Low waged – contribute between 
 full & unwaged 
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Preface 

 
The 14th Annual Conference of Adults Leaning Maths was held in Limerick Ireland in 
2007. It had been ten years since the last ALM Conference was held in the University 
of Limerick. While there have been many changes in the intervening ten years what has 
remained constant is the underpinning values associated with all ALM Conferences – 
supporting colleagues, collaboration, friendship, and genuine sharing of new 
understandings. There was the meeting of new researchers and practitioners, the 
renewal of friendships, and the sharing of ideas with the ultimate aim of improving the 
practice of teaching adults maths. 

Being in Ireland it was important to provide a picture for international and indeed 
national delegates of the current situation regarding adult numeracy and the importance 
attributed to numeracy particularly within the employment market. These perspectives 
were provided by contributions from the Irish National Literacy and Numeracy Agency 
(NALA) and by Forfas, Ireland’s national policy and advisory board for enterprise, 
trade, science, technology and innovation. ALM's collaboration with NALA, gave 
participants and contributors a special opportunity to explore the important and 
enduring relationship between literacy and numeracy and its ramifications for adult 
mathematics education. 

While these contributions provided the current context delegates were also provided 
with a social experience which included a mix of Irish sociability, music stories and 
song. The organising committee believe that both elements gave delegates an important 
Irish flavour to the 14th Annual Conference. 
 
The title of this conference ‘The Changing Face of Adults Mathematics Education: 
Learning from the Past, Planning for the Future’ provided the challenge for the plenary 
sessions, paper presentations, workshops, topic groups and poster presentations. The 
organisers also arranged a ‘Practitioners Day’ which included an agenda of 
contributions which were thought to be more relevant to mathematics teachers of 
adults. This improved the attendance of practitioners on the day and we hope that all 
will remain interested in adult maths issues and may indeed become research 
practitioners and members of ALM. 
 
 
 
The objectives of ALM 14, as with all previous conferences, included a number of 
elements including:  

− The sharing of good practice in adult mathematics teaching and 
learning 

− Taking stock of our area/discipline as an evolving area of study and 
research 

− Assessing the nature and value of the combined contribution for adults 
mathematics education/numeracy, and 

− Charting the future directions for development and research.  
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As an organising committee, our challenge was to provide the context so that all 
elements of our overall objective were addressed. We believe that his objective was 
achieved, and we wish to thank delegates and contributors alike for the part they played 
in this achievement.   

All conference presentations that are submitted for publication and meet the editors’ 
requirements for style and presentation are published in this conference proceedings. 
Two kinds of contributions to the proceedings of ALM14 were possible: 

1. Refereed papers  
Authors who submitted their papers for refereeing and have been peer reviewed 
have no identification marking  

2. Non-refereed contributions  
Papers or workshop reports whose author did not request their contribution to be 
refereed are identified by an astrix (*) alongside the title. 

To mark the achievements of ALM, these proceedings include four appendices that 
highlight academic recognition; ALM’s contribution at the International Conference of 
Mathematical Education (ICME); A Bibliography of published writings of ALM 
members to May 2007 (compiled by Diana Coben); and a compilation of definitions on 
the ‘Concept of Numeracy’ presented and discussed by ALM members over the years. 
(compiled by David Kaye for ALM 9, re-issued at ALM 14)  

Acknowledgment 

We are grateful for financial support and benefit-in-kind support from a number of 
Collaborating Agencies and Institutions including:  

Adult and Further Education Section, Department of Education and Science 
Adults Learning Maths - A Research Forum. 
Centre of Lifelong Learning, Institute of Technology, Tallaght, Dublin 
MACSI, Department of Mathematics and Statistics, University of Limerick 
Mathematics Learning Centre, University of Limerick 
Tipperary (NR) Vocational Educational Committee 
 
Finally we acknowledge and thank all participants for a very successful ALM 14. 
 
ALM Organising Committee 
 
Terry Maguire 
Noel Colleran 
Olivia Gill  
John O’Donoghue 
Kathy Safford-Ramus 
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About CAMET (Ireland) 

 
 
 

The Centre for Advancement of Mathematical Education in Technology  
(CAMET (Ireland)) is committed to mathematics education. The Centre is located in 
the Department of Mathematics and Statistics and is supported administratively and in 
other ways by that department. CAMET( Ireland ) evolved out of a long term 
collaboration with a similar organisation at Loughborough University , UK. 
 
The aim of the Centre is to improve mathematics education at all levels and in the 
workplace through advanced study, research and scholarship, curriculum development 
and teacher education. The Centre has developed areas of special expertise and is 
recognised nationally and internationally for its work in the following areas:  
 
● Teacher education (secondary)  
 
● Mathematics curriculum (secondary)  
 
● Adults mathematics education/numeracy  
 
● Service mathematics teaching (Higher Education)  
 
● Mathematics learner support (Higher Education) 
 
● Teaching and learning mathematics (Secondary/Higher Education).  
 
CAMET has since its inception provided opportunities for selected experienced 
mathematics teachers to pursue higher degrees in mathematics education by research. 
In recent years the CAMET has developed close links with the UL Mathematics 
Learning Centre and services its needs in relation to all aspects of mathematics 
education research. 
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The National Adult Literacy 
Agency (NALA) 

 
 
What is the National Adult Literacy Agency?  
The National Adult Literacy Agency (NALA) is an independent membership 
organisation. It has been a leading campaigning and lobbying force since it was set up 
in 1980. 
 
What Does NALA do? 
Since 1980, NALA has been involved with training, policy making, national co-
ordination, research and innovation. In its current strategic plan NALA outlines its 
commitment to focus on four areas of activity: 

 developing policy 
 advocacy 
 research 
 offering advisory services 

 
Developing policy 
We will develop and propose appropriate policies for adult literacy in the 
future. 
Advocacy 
We will argue for appropriate responses to the needs and rights of adults with 
literacy 
and numeracy difficulties and further strengthen our ability to affect public 
opinion and 
Government policy. 
Research 
We will commission or conduct research into key literacy topics. We will also 
create 
opportunities to share research findings, promote effective practice and policy 
and stay 
up to date with important research conducted by others. 
Offering advisory services 
We will provide advice on a professional basis to organisations on how they can 
address literacy issues through their policies, procedures and activities.’ 

NALA Strategic Plan 2007-2010 
 
Structure and funding 
NALA membership is open to all people and organisations interested and involved in 
adult literacy development. At their annual general meeting, members elect an 
Executive Committee, which makes sure that our aims are put into practice. The 
Executive Committee includes students and tutors, Adult Literacy Organisers and 
people involved in adult and further education and training. NALA is a registered 
company with limited and charitable status. NALA receives a grant from the 
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Department of Education and Science (DES) which enables them to staff national and 
regional offices. The DES also fund specific research and development work together 
with other Government departments, FÁS, other state bodies, the European Union and 
the private sector. 
 
Achievements to date 
Many individuals and organisations have contributed considerably to adult literacy 
work in Ireland. For their part, NALA has: 
 

• raised public awareness of the extent and nature of adult literacy difficulties 
• put literacy on the political agenda 
• secured increased funding for adult literacy and numeracy work for the VEC 

Adult Literacy Service as well as the recently created Workplace Basic 
Education Fund 

• developed and distributed high quality teaching and learning materials 
•  increased access to tuition through distance learning options such as CD-ROM 

and online tuition and the highly acclaimed television series Read Write Now 
and Really Useful Guide to Words and Numbers 

• pioneered a new quality framework for adult literacy services, which has helped 
them promote a more formal approach to quality 

• developed and launched an innovative assessment framework, Mapping the 
Learning Journey 

•  made sure that tutors could receive qualifications for their training, through our 
partnership with Waterford Institute of Technology 

• helped to reduce the stigma for students of returning to learning, and 
• adapted effectively to a changing environment, for example by developing 

English for Speakers of Other Languages (ESOL) training for tutors 
 
NALA values 
NALA is guided in all its work by the principle of equality. In addition, their core 
values are set out in the following statements in Guidelines for Good Adult Literacy 
Work (NALA, 2005). 
 

• Adult literacy work is based on a philosophy of adult education that is 
concerned with personal development and social action 

• Adult literacy learning is an active and expressive process. Students have the 
right to explore their needs and interests, set their own goals and decide how 
they wish to learn 

• Adult literacy work respects different beliefs, cultures and ways of being. An 
ethical code of trust and confidentiality underpins all aspects of the work 

• Students’ knowledge and skills are vital for effectively organising adult literacy 
work. Students should have the opportunity to be involved in all aspects of 
provision 

• Adults learn best when the decision to return to learning is their own and the 
environment is supportive, relaxed and friendly 

 
 
For more information of NALA please visit www.nala.ie 
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Overview of the Adult Literacy System1 in Ireland and Current 
Issues in its Implementation 

 
Inez Bailey 

National Adult Literacy Agency (Ireland) 

 ibailey@nala.ie 
 

Introduction 
It is only since 2000 that adult literacy has had a place in the education system in 
Ireland in a meaningful sense. Prior to this Ireland had no national literacy policy and 
only a very small fund to cover minimal adult literacy services. Today, literacy is the 
top priority in national policy on further education2 and is firmly embedded in policy 
agendas outside of the education sector. This change has been largely the consequence 
of the Irish results of the first-ever national adult literacy survey, the International Adult 
Literacy Survey (IALS), which was carried out in 1995. It showed that one in four of 
the Irish adult population scored at the lowest level of literacy on a scale of one to five 
(Department of Education, 1997). IALS also showed how poor literacy skills among 
the adult population negatively affected family, community, and work life. This led to 
government recognition of the importance of improving adult literacy levels for wider 
social and economic development.   
 
Since the publication of the IALS, the funding has increased 18-fold and participation 
in literacy services has increased almost 6-fold. The National Development Plan (NDP) 
2000–2006 outlines a vision of the future that provides for greater economic and social 
development. Adult literacy is part of the NDP as a clear contributing factor to 
upskilling the workforce, and facilitating greater participation of those on the margins 
of society (Government of Ireland, 1999, pp. 191–192). Also, in 2000, the Department 
of Education and Science (DES) published the first-ever policy on adult education, 
containing a national adult literacy strategy as the top priority in the document. This 
policy document, Learning for Life, recognizes that adult education can make a major 
contribution both in meeting the skill requirements of a rapidly changing workforce, as 
well as improving social cohesion and equity in the emergence of a broadly inclusive 
and proactive civil society. The inclusion of a philosophy of literacy as broader than 
just workforce development distinguishes literacy in Ireland from the market-driven 
rhetoric that is dominant in U.K. and U.S. policy in this area (Hamilton, Macrae, & 
Tett, 2001, p. 32). A further distinguishing element of adult literacy in Ireland is that 
the core national body overseeing the development of the sector is a membership-based 
nongovernmental organization (NALA, The National Adult Literacy Agency) with 
relatively good public funding and influence. NALA’s mission statement is as follows: 
 

                                                 
1  
The term adult literacy is most commonly used in Ireland, particularly in policy.  There is concern 
however that adult literacy is often interpreted too narrowly and excludes numeracy. Some practitioners 
use the term adult basic education to overcome this difficulty and not to denote something different 
from adult literacy.     
2 Further education is defined as “systematic learning undertaken by adults who return to learning 
having concluded initial education or training” (DES, 2000, p. 12). 
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NALA is an independent, member-based organisation committed to making 
sure people with literacy and numeracy difficulties can fully take part in society 
and have access to learning opportunities that meet their needs (2007). 

 
 
Building a Foundation for Adult Literacy 
Although adult educators in Ireland had always subscribed to the idea of lifelong 
learning as an integral part of the philosophy of adult education, and the EU—through a 
series of publications and policy documents (European Parliament and Council, 1995; 
OECD, 1996)—promoted it as necessary for industrialized countries to survive in a 
global context, the government in Ireland had always viewed education and training as 
a linear progression from school to college or training center. Adult educators felt that a 
government policy embracing lifelong learning would bring about the infrastructural 
change to set up a permanent adult education system that would include adult literacy.  
 
The government was focused on training for workers. In 1993, the Irish government 
submitted a national development plan to the European Commission, in which one of 
the two central objectives of the Community Support Framework for Ireland, 1994–
1999 was to reintegrate long-term unemployed people (and those at risk of becoming 
so) into the economic mainstream. The government built their strategy around the 
priority of developing “the skills and aptitudes of those in work and those seeking 
employment by both addressing the needs of the productive sectors and by integrating 
those who are marginalized and disadvantaged” (Government of Ireland, 1999, p. 272). 
Under its Operational Program, which ran from 1994–1999, the government provided a 
significant percentage of the population with education and training courses.    
 
Despite the unprecedented boom of the Irish economy experienced in the mid-1990s, 
with growth rates outstripping most, if not all, of its trading partners the government 
still had concerns about the number of people at risk in society.  The government 
introduced the National Anti-Poverty Strategy (NAPS), a nationally agreed-upon set of 
policy targets, proposals, and programs to eliminate the main factors contributing to the 
prevalence of poverty and social exclusion in Irish society. One of the key targets was 
addressing educational disadvantage by ensuring programs were in place for people 
wishing to improve their level of literacy.  
 
From 1993 until 1997, provision of adult literacy services grew incrementally each 
year. However, the rate of annual increase in the Adult Literacy and Community 
Education budget declined each year, dropping most significantly in 1996. By 1997, 
although there were approximately 5,000 adults participating in the adult literacy 
service, the adult literacy service relied on a  “totally inadequate” budget, according to 
the Minister of State at the Department of Education and Science (First Report of the 
Joint Committee on Education and Science, 1998, p.43).  
 
Adult Literacy in Ireland in 1997 

• No national survey of adult literacy and numeracy   
• No national policy on adult literacy and numeracy 
• In 1997, less than €1m budget 
• 5,000 participants in VEC adult literacy services – majority in 1:1 tuition 

provided by volunteers 
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• NALA still campaigning for the 3 ‘Rs’ – recognition, resources and 
representation 

 

The International Adult Literacy Survey  
The International Adult Literacy Survey (DES, 1997), conducted in 1995 and published 
in 1997, provided Ireland with its first profile of the literacy skills of adults aged 16–64. 
The survey found that about 25% of the population, or at least 500,000 adults, scored at 
the lowest level (Level 1), performing at best tasks that required the reader to locate a 
simple piece of information in a text, with no distracting information, when the 
structure of the text assisted the task. A further 30% of the population was at Level 2. 
Ireland thus had a total of 55% of those aged between 16 and 64 scoring at below the 
minimum desirable threshold for a Western industrialized nation. The survey showed, 
however, that people in the older age quintiles had poorer performance than those in the 
younger age groups. The survey concluded that one reason for this was many older 
Irish people had not participated in second-level education, because it was fee paying 
until 1967 (DETE, 1997). The findings were met with shock and disbelief (First Report 
on the Joint Committee on Education and Science, 1998, p. 46).  
 
The publication of IALS, which provided a comparative analysis of the numbers of 
adults in many Western industrialized populations who have difficulties with everyday 
reading tasks, greatly affected the adult literacy sector in Ireland. Up to that time there 
had been no published adult literacy survey and very little attention paid to the area by 
successive Irish government administrations. NALA prepared a campaign to publicize 
the IALS results and suggest solutions; the campaign attracted considerable media 
attention. In addition, NALA set up meetings with, and prepared papers for, identified 
policy representatives and service providers, who heretofore had little or no 
involvement in the adult literacy issue, including the Department of An Taoiseach; 
Department of Enterprise, Trade, and Employment; and FÁS (the State Employment 
and Training Agency).   
 
In 1997, as a result of the OECD survey, constant lobbying by NALA, and the initial 
ranking of Ireland as second-last in the first IALS publication, the government budget 
for literacy increased by 16%, starting a trend that was to continue for the next five 
years. Provision for adult literacy increased from a base of €1 million in 1997 to €18 
million in 2003. Literacy had become a top priority. At the launch of the NALA 
International Literacy Day conference in 1999, our government leader, An Taoiseach, 
Mr. Bertie Ahern had the following to say: 
 
 

“I am convinced that literacy is one of the key ways to build an Ireland where 
people have the chance to build their own futures and have full access to a full 
and decent life. The Government I lead is determined to work with you to put in 
place a forward looking strategy in order to ensure that, as a society, we 
promote higher standards of literacy for all. I can assure you that the National 
Development Plan currently being finalized will reflect this priority. … [A]n 
underfunded and underresourced service too easily gets the label of being a 
service about a special problem. A problem that affects one in four of us is not a 
special problem, but a problem for all of us and we need to start saying so even 
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more loudly and clearly and unapologetically.” (NALA Newsletter, November 
1999) 

1998 to Present: Adult Literacy Service Expansion and Improvement 

First National Adult Literacy Strategy 
Since 1998, numerous policy initiatives and dedicated funding from the government 
through a variety of schemes has permitted the adult literacy service to expand and 
improve, reaching a greater number of adults. This has been accomplished through 
three primary components: national policy on adult education—Learning for Life, the 
first national strategy on adult literacy, and the inclusion of an adult literacy target in 
the National Anti-Poverty Strategy.   
 
In 1997, the new government appointed the first ever Minister for State at the 
Department of Education and Science, with responsibility for Adult Education. After 
discussions with key stakeholders involved in adult education, the new administration 
published a Green Paper on Adult Education (DES, 1998), including a broad definition 
of adult literacy that encapsulated the philosophy of Irish adult literacy practice. It 
outlined the requirements necessary for the development of the adult literacy service to 
meet the needs of a greater number of adults wishing to improve their basic education.      
   

Learning for Life  
After two years consultation concerning the Green Paper, and advances to the adult 
literacy budget, the Department of Education and Science published the first ever White 
Paper on Adult Education, Learning for Life, in 2000, with adult literacy policy as its 
top priority. The approach to adult literacy developed since the 1970s thus became 
embedded in national policy, an important victory for adult literacy.  
Learning for Life sets out a holistic approach to the development of a national program 
of adult education, recognizing its contribution to the six priority areas of: 
 

1. Consciousness raising 
2. Citizenship 
3. Cohesion 
4. Competitiveness 
5. Cultural development 
6. Community building 

 
Three core principles underpin this framework for adult education: lifelong learning as 
a systemic approach, equality, and interculturalism. This broad vision of adult 
education equally applies to adult literacy and highlights that both areas are not just 
about the development of skills and the resultant effect on the economy, but the role of 
adult learning in the development of social, cultural, and civil society as well.    
 
The qualities that characterize good adult literacy practice are outlined in Learning for 
Life:   
 

• A holistic curriculum. 
• A view of the student as a self-directed, self-motivated learner. 
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• A recognition of the learner as the center of the learning process, i.e., learning 
as construction rather than as instruction. 

• A core-learning objective of preparing the learner for a life of learning rather 
than for a terminal, end-of-learning examination. 

 

The National Adult Literacy Program 
The Learning for Life White Paper also established the National Adult Literacy 
Program, a strategy to improve adult literacy levels amongst the adult population in 
Ireland. This is the first strategy of this kind in Ireland and represents the blueprint for 
adult literacy development up to 2006.The goals of this plan over six years were to: 
 

• Increase the number of clients reached so that by the end of 2006, an estimated 
113,000 will have benefited from these services. 

• Prioritize those with the lowest literacy levels. 
• Implement a quality framework to monitor the effectiveness of the service. 
• Develop new modes of reaching out and recruiting people. 
• Ensure adult literacy education is available for the unemployed. 
• Develop new strategies to address the under representation of men in adult 

literacy classes. 
• Explore the potential of Information Communication Technology and 

broadcasting. 
• Continue to develop specific initiatives for disadvantaged groups. 
• Expand provision of workplace literacy.  
• Increase collaboration with the public library service, as well as other     

organizations working with relevant sections of the population.  

 
The National Development Plan 2000–2006, with a commitment to provide 
comprehensive and diverse education and training opportunities, catering to the needs 
of specific groups from early childhood through adulthood, particularly those 
experiencing social disadvantage, funded the National Adult Literacy Program at €93.7 
million. Since 2000, the program has ensured that:  
 

• The clients catered to annually have increased from 5,000 to 28,000 from 1997–
2003, surpassing published targets. 

• Provision includes free nighttime and daytime classes, typically of two to four 
hours duration per week. 

• The adult literacy service is developing a continuum from one-to-one voluntary 
tuition to group work to progression to certified learning options, in recognition 
of the need to provide a suite of learning options.  

• The adult literacy service is expanding and strengthening referral networks and 
typically includes libraries, farming organizations, community groups, trade 
unions, social welfare centers, etc. 

• Additional practitioner training programs provided by NALA are underway on a 
modular in-service basis, as part of a higher education accreditation framework 
for adult literacy practitioners.   
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• NALA has mainstreamed the Quality Framework, a strategy to guide and 
monitor quality standards, for the adult literacy service after a three-year 
development process involving learners, practitioners, and senior management. 

• In conjunction with adult literacy practitioners and learners, NALA has 
developed a national assessment framework, building on the Equipped for the 
Future program from the United States.   

• NALA has successfully piloted and evaluated literacy and dedicated numeracy 
programs broadcast on radio and television, which are now part of the 
mainstream provision, most notably the READ WRITE NOW television series. 

• Adult literacy services and their local authority are rolling out national 
workplace basic education programs for local authority workers in the public 
sector, after pilot programs were 50% oversubscribed. 

• The DES has established an Inter-Departmental Group on Literacy for the 
Unemployed to develop an integrated response to addressing the literacy needs 
of the unemployed. Return to Education programs have been expanded 
throughout Ireland providing long-term unemployed people with an opportunity 
to combine supported employment with a nine-hour basic education course.  

• The adult literacy service is successfully running a small number of family 
literacy groups and piloting open learning centers, along with literacy groups for 
migrant women, the Traveling community, and supported programs for the 
unemployed. 

• The adult literacy service is developing ESOL to meet the needs of an ever-
increasing number of asylum seekers and refugees. NALA has published a set 
of guidelines for ESOL work drawn up by a national working group made up of 
adult literacy and ESOL practitioners, as well as representatives of agencies 
supporting the integration of nonnationals.  

 
The national policy context outlined above shows the government of Ireland’s 
commitment to addressing the adult literacy issue in Ireland, and for the first time ever 
it has security for the future. However, it is not possible to ascertain where Ireland 
would rate in a future IALS and the Irish government did not sign up to be part of the 
Adult Literacy and Lifeskills Survey (ALLS), the successor to the OECD’s IALS, 
which not only covered literacy skills but measured a broader range of skills in the 
adult population. However, the inclusion of a quality framework devised by adult 
literacy learners, practitioners, and senior management has given previously unknown 
legitimacy to the sector and ensured that the ethos of adult literacy work in Ireland will 
underpin all developments in the area in the future.   
 

Training and Practitioner Supports Teacher and Tutor Preparation and Certification 
Learning for Life (DES, 2000) acknowledges the unique and invaluable contribution 
made by volunteers (over 70% of all tutors) to the development of the adult literacy 
service and commits to providing opportunities to upgrade their knowledge and skills 
and help them gain certification through flexible procedures. With additional funding 
and staff in the 1990s from the DES, NALA devised a professional development 
program that enabled local literacy organizers to train their own tutors locally and to 
then use NALA in-service training to train tutors in additional areas. Training includes 
non-accredited training & regional and national development forums and themed events 
(1500 participants pa).  The most common of these one-day sessions, delivered by 
experienced tutors, covered creating materials and group work. NALA/WIT National 
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Certificate/Diploma in Literacy Development – Single Cert modules are also available.  
To date 50% of schemes validated initial tutor training courses through the modular 
accreditation programme. 
 

The Quality Framework for Adult Literacy  
NALA, working with learners, practitioners, senior management, and the DES, 
subsidized by a European fund, Socrates, developed the Quality Framework, a strategy 
to guide and monitor quality standards in adult literacy.  
 
The Quality Framework has five guiding principles or values, which are: 

1. The adult literacy program will support the learner’s right to attend on a 
voluntary basis and to set his/her own goals. 

2. The organization will operate under an ethical code of confidentiality, 
respect, and trust. 

3. All levels of the organization will respect cultural differences. 
4. The adult literacy program will pay particular attention to creating and 

maintaining an atmosphere of social interaction, informality, and enjoyment. 
5. The organization will enable learners to participate in all aspects of the 

program, including evaluation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The framework provides a way of looking at five main quality areas involved in 
running a local adult literacy service. Within each of these five quality areas—
Resources, Management, Teaching and Learning, Outreach and Promotion, and 
Progression—are statements of quality. Combined, these 18 statements of quality are 
the standards a program should work toward.  
 
The Quality Framework can be used as a tool for self-evaluation of adult literacy sites, 
promoting planning and continuous improvement, and improving accountability. Over 
half of programs in Ireland (28 out of 33) are now using the Quality Framework, 
following an initial piloting of this new system. NALA has developed a mainstreaming 
plan that gives details of supports it provides to adult literacy services wishing to use 
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the Quality Framework. These include funding for a team facilitator, an anchorperson 
to support the process, and the expenses of participating learners and volunteers, as well 
as advice and guidance.   
 
Assessment Framework 
Following the large scale consultation process to develop the Evolving Quality 
Framework for Adult Basic Education it became clear that learners, practitioners and 
managers within the adult literacy service were looking for guidance on how to provide 
better evidence of learning.  To this end NALA developed a national assessment 
framework for adult literacy built on the practices of adult literacy in Ireland.  The 
framework was called Mapping the Learning Journey (NALA, 2004). It was designed 
and developed from consultation with key stakeholders, best practice in assessment in 
Irish adult literacy services, and international research, particularly the Equipped for the 
Future Assessment Framework in the United States. Mapping the Learning Journey has 
four main cornerstones that complement the knowledge, skill, and competence structure 
of the Qualifications Framework. 
 
 
 

 

The Present System: Philosophy, the Role of NALA, and Structure of 
Adult Literacy Services 
 
Two aspects of the adult literacy services that are unique to Ireland are the philosophy 
underpinning adult literacy and NALA, which is a nonprofit membership organization 
concerned with national coordination, policy, and training in the adult literacy sector.  
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Defining Literacy in Ireland 

The NALA definition of literacy states that  
 

• Literacy involves listening, speaking, reading, writing, numeracy and using 
everyday technology to communicate and handle information.  It includes more 
than the technical skills of communication: it also has personal, social and 
economic dimensions.  Literacy increases the opportunity for individuals and 
communities to reflect on their situation, explore new possibilities and initiate 
change.  

 
• Good practice in adult literacy work starts with the needs and interests of 

individuals.  It is concerned with personal development and building confidence 
as well as technical skills. 

 
This definition encapsulates the main approaches to adult literacy work in Ireland, 
namely that it is learner centered and promotes social action. It is the definition used by 
adult literacy providers.  
 

Structure of Adult Literacy Services 

The education system in Ireland consists of five main components:  
• Early childhood (nursery).  
• Primary (elementary): starts at the age of 4 or 5 and finishes by the age of 12.  
• Secondary (high): five or six years of education; requires two state examinations. 
• Higher (college).  
• Further (adult), which includes adult literacy services.   
 
The Department of Education and Science (DES) is responsible for all of these areas 
and funds most primary and secondary schools directly. Early childhood and further 
education are the newest additions to the education family. Further education is 
administered through the following infrastructure: 
 

• The DES funds the bulk of the further education sector through Vocational 
Education Committees (VECs), of which there are 33 throughout Ireland. 
VECs are made up of locally elected councilors, as well as parents and 
representatives of students and staff. Each VEC is an autonomous and 
independent body, so there are differences in how each provides service. 
Further education provision within the VECs includes programs targeted at 
early school leavers (those receiving welfare benefits and those not) and 
people wishing to improve their adult literacy or get a post Leaving 
Certificate qualification. All VECs, as well as their individual literacy 
services, are members of NALA.  

• The Irish Vocational Education Association (IVEA), a national 
representative employer body, formulates policy and advances the cause of 
the VECs by advocating with the DES. In 2002, the IVEA established a 
National Literacy Forum, which is comprised of representatives from 
various groups, within the VEC sector, concerned with provision of 
education services. This is the first time the core provider body of the VEC 
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adult literacy service in Ireland has come together to address adult literacy 
issues.   

• An Adult Literacy Organizer (ALO) manages the adult literacy service 
within the VEC.  

• NALA, the umbrella organization concerned with adult literacy, includes 
individual learners, tutors, and those involved in adult literacy that work 
outside the VEC sector. From its membership, individuals are elected for a 
two-year term to the NALA Executive Committee to guide the policy 
direction of the Agency and monitor the work as outlined in the 
organization’s strategic plan. On an annual basis, NALA applies to the DES 
for core funding to carry out work, identified through consultation with 
members, and research into best practices in adult literacy internationally. 

 

Adult Literacy Services in Ireland  
• The core adult literacy service is provided by the VEC in 135 locations  

managed by the Adult Literacy Organisers in 33 VECs 
• There are currently 5,500 literacy tutors -  over 4,000 volunteers 
• Tuition Options in VECs include  - 1:1, Groups, Unemployed, Workplace 

(public and private), Family, ESOL,  
• Other settings currently integrating literacy – VEC Adult Education, Prisons, 

Senior Traveller Training Centres, Community groups 
• Distance education opportunities are also available 

 

Non VEC Adult Literacy Programs 
In addition to the traditional method of provision of adult literacy services—through the 
VECs—there are a number of other literacy programs in Ireland. 
 
Distance Education Learning 
 Since 1997, the number of adults participating in local VEC literacy centers has 
increased from 5,000 to almost 30,000. However, with a potential target population of 
500,000 adults with literacy difficulties, there was a need to look at providing 
alternative options for adults wishing to improve their skills. To meet this need NALA 
developed a number of distance learning opportunities for adults. 
 
 

• READ WRITE NOW (2000–2005) 5 TV literacy series, broadcast nationally 
and supported by learning pack and tutor operated free phone line.  Repeated & 
available on video/DVD   

• Using community radio to broadcast the Read Write Now literacy radio series & 
Time for Learning radio numeracy series.  

• RUG (2006-2007) 24 TV programmes, workbook, tutor helpline, website – 10% 
of viewing public  

• Written Off? (2008)TV / CDROM / DVD / Website/Mobile Phone? 
• NALA have also developed and manage an interactive literacy website 

www.literacytools.ie designed for independent literacy learners. 
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Workplace Basic Education (WBE): Return to Learning Workplace 
Project in the Local Authorities  

Ireland is divided into 34 local government administrations (called Local Authorities) 
that have responsibility for housing provision, sanitation, planning, roads, and 
amenities in their area. The Local Authority sector employs approximately 30,000 
people across a range of disciplines, and provides education and training opportunities 
to their workforce.  
 
The Return to Learning Project, supported by NALA (through the provision of a 
template for the program, as well as training and contact with a national coordinator), is 
a partnership initiative between the Local Authority National Partnership Advisory 
Group (LANPAG) and the DES. The focus of the Return to Learning program is on 
ensuring that employees have an opportunity to access training in literacy, 
communications, computers, numeracy, personal development, and job skills. The 
objective of the workplace literacy program is to create a “safe” and supportive learning 
environment for staff.  
 
In 2000–2001, the project was piloted in five counties, with a budget of €133,000, 
funded 50% by LANPAG and 50% by DES. The local VEC literacy service provided 
the program in each of these areas, and the VEC appointed Project Coordinators who 
ran the program in conjunction with the VEC ALOs.  
 
The program consisted of four hours per week over a 20-week period, on work time. 
NALA designed and VEC adult literacy service delivered the program in a flexible and 
adaptable way to meet the needs of the participants. The course cost an estimated 
€8,900 for each group of seven to eight people. This included 80 hours of 
promotion/awareness and recruitment by the Project Coordinator. 
 

In the pilot project, a total of 120 people (twice the anticipated number), mainly men, 
completed the course in the five pilot areas. The evaluation (Conboy, 2002) shows that 
employees benefited from the course in the following ways: 
• Increased self-confidence, as well as improved communication and interaction with 

others. 
• Literacy skill development (e.g., filling out forms, writing letters, and reading the 

newspaper). 
• Greater familiarity with computers and some development in computer skills. 
• A positive influence on their home and family lives. 
• Reawakening of interest in learning. 
• There are currently workplace projects ongoing in all 34 local authorities – over 50 

groups of 7-8 people. 
 

Unemployment: Return to Education—An Intensive Basic Education 
Model for Unemployed People with Adult Literacy Needs   

The 1997 OECD survey concluded that an Irish person at Level 1 would experience a 
higher incidence of unemployment than people who scored at Level 1 in any other 
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country surveyed (OECD, 1997). The ratio of unemployed to employed people scoring 
at the lowest literacy level in the Irish survey was 2:1.   
 
Research done in Belgium by Catherine Sterq highlighted the fact that many social-
inclusion measures targeted at the long-term unemployed actually excluded the 
participation of those with insufficient basic skills (Sterq, 1993). Irish initiatives 
targeted at such a group also appear to mirror this experience. It is clear that the 
integration of basic skills development within existing training programs targeted at 
disadvantaged groups is both highly beneficial to the participant, as it ensures a planned 
approach to the development of literacy in the context of the overall program, as well as 
wider access to such programs for people with literacy needs. 
 
The Return to Education program was initiated by NALA to provide for the needs of 
unemployed adults with literacy difficulties. NALA brought together FÁS, the national 
employment and training authority, and the VECs, to see how mixing their expertise 
and resources could result in better provision for this client group. Community 
Employment (CE), funded and administered by FÁS, is the main state-funded work-
experience program for unemployed people. People unemployed for more than six 
months are eligible to apply for supported work in their local area and are paid a salary 
for 19.5 hours of work. In addition, participants are given a small budget to pay for 
limited specific training they might require. For participants with literacy difficulties, 
the training available was insufficient to meet their needs and a barrier to their progress 
into mainstream employment resulted.  
 
Return to Education aims to give participants in CE programs an opportunity to attend 
a basic reading and writing skills course as part of their CE work-experience program. 
Participants are released from their CE work for nine hours per week to attend this 
course. CE participants receive the same entitlements as if they were working for the 
full 19.5 hours.  
 
The course was designed to ease participants, no matter what education level, back into 
education. Participants receive accreditation in some cases, depending on level 
achieved. Due to the nature of the course, a flexible approach is adapted to suit the 
requirements of each student. One-on-one or small-group instruction is available to suit 
the needs of the students. The program concentrates on English, communication skills, 
computers, and numeracy. It also teaches personal-development and job skills. 
 

Integration of Adult Literacy into Vocational Education and Training 
Targeted at the Socially Excluded 

In addition to the local VEC adult literacy programs, adult literacy tuition takes place in 
a number of other settings, including the Prison Education Service, Centers for the 
Unemployed, Youthreach (early school leavers), SIPTU (trade union), Community 
Training Centers, Travelers’ Workshops, and centers providing services for people with 
disabilities. In most cases tuition is an “add on” to the main vocational-training 
program and is therefore not fully integrated. 
 
An integrated approach to the teaching of adult literacy within vocational education and 
training programs is an effective way of providing more intensive basic education to a 
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greater number of people. Vocational education and training programs aim to help 
participants acquire specific work-related skills and were designed for people with a 
minimum of upper-second-level education (Sterq, 1993). However, some individuals 
may not possess the level of adult literacy required to successfully complete the training 
program. Many training programs have sought to address this by providing separate 
literacy instruction. The isolation of literacy skills in this manner “is in conflict with 
current thinking regarding good practice” (City of Limerick VEC, 1998, p. 19). 
 
However, NALA has been promoting the integration of adult literacy within the core-
training framework. The integration of adult literacy into training programs combats 
social exclusion by ensuring that no person is, or feels, excluded from these programs 
because of a literacy difficulty. Integration also ensures that programs help every 
participant to develop the literacy skills necessary for successful completion of the 
course and for progression in further education, training, or employment. In order for 
this to be effective, NALA identified that trainers needed to make these skills an 
explicit part of their program, which requires a planned and purposeful approach. 
 
NALA, in conjunction with the National University of Ireland Maynooth (NUIM), has 
developed a training program for vocational skills educators and trainers, to enable 
them to integrate adult literacy into their programs. NALA also published Guidelines 
on Integrating Literacy (NALA, 2002b), which outlined the key features of an 
integrated, whole-center approach to literacy within vocational education and training 
programs. The document presents ten guidelines, indicating (a) the systems and 
procedures needed to ensure that adult literacy development is built into every phase of 
an education and training program, from induction through to progression, and (b) 
methods individual trainers and teachers can use to build adult literacy into their 
program delivery. Education and training centers are using the Guidelines, particularly 
in vocational training programs for young people, as an aid to developing integrated, 
whole-center policy and practice on literacy. 
 
To complement the Guidelines, NALA recently published Skillwords (NALA, 2003), a 
resource pack of literacy materials related to vocational training areas. These are edited 
versions of materials developed by vocational trainers from FÁS Community Training 
Centers, VEC Youthreach Centers, and Senior Travelers’ Training Centers, in 
cooperation with their learners. They are offered as resources that can be photocopied, 
but can also be used as models and examples of integrated adult literacy materials. The 
pack also provides further guidelines for vocational trainers on how to design and use 
vocationally relevant adult literacy materials. 
 
 
Meeting the Numeracy Challenge 
The NALA mission statement is to ensure all adults with literacy difficulties have 
access to high quality learning opportunities. In working towards this mission, one of 
the objectives identified by NALA members and included in NALA’s Strategic Plan 
2002–2006 was to develop and promote a dedicated numeracy strategy for Ireland.  The 
numeracy strategy provided a roadmap for numeracy development in Ireland.  
Numeracy was clearly defined as: 
 

Numeracy is a lifeskill that involves the competent use of mathematical 
language, knowledge and skills.  
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Numerate adults have the confidence to manage the mathematical demands of 
real-life situations such as everyday living, work related settings and in further 
education, so that effective choices are made in our evolving technological and 
knowledge 

 
The aim of the numeracy strategy was to: 

• Raise awareness and profile of adult numeracy issues. 
• Promote adult numeracy to both learners and tutors. 
• Further develop a nationally recognised, accessible training programme for 

tutors of adult numeracy in Ireland. 
• Develop a wider range of Irish produced adult numeracy materials. 
• Inform the development of appropriate assessment and progression routes for 

adult numeracy. 
• Carry out research on adult numeracy issues, including the types of resources 

required by adult numeracy tutors and adult learners. 
• Support the development of new approaches to adult numeracy. 
• Produce a system for monitoring and evaluating developments in adult 

numeracy. 
• Aid the formulation and implementation of central Government policy on adult 

numeracy 
 

Current Issues and Challenges 
One could say that the adult literacy movement in Ireland has come out of obscurity 
and into an intense spotlight in the past 35 years. Under such scrutiny, practitioners and 
providers, despite getting a lot of what they have lobbied for, may feel somewhat 
overwhelmed by current challenges, as well as those that lie ahead. Fundamental to 
ensuring that their fears are heard and addressed is the availability of a range of forums 
for debate and support, as well as a means by which they can feed into the policy realm. 
Following are some key areas of debate. 
 

Adult Literacy Policy in the European Union  

Individual members states of the EU have responsibility for their own education and 
training systems; however, the EU has taken a strong role in the promotion of lifelong 
learning for many years. Lifelong learning is now seen as an “overarching strategy of 
European co-operation in education and training policies and for the individual” 
(Commission of the European Communities, 2002, p. 4).  
 
The EU’s focus on adult literacy is of great benefit to an area that has traditionally had 
a low profile. The EU has prioritized adult literacy in the context of their work in 
stimulating and supporting the implementation of lifelong learning across the European 
area and this has raised several issues, both positive and negative: 
 

• Developing basic skills and upgrading existing skills are eligible for support 
under the European Social Fund (ESF) and this is currently providing the bulk 
of resources for adult literacy work in Ireland (although these funds come with 
some restrictions).  
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• Adult literacy is now firmly embedded in the EU agenda for lifelong learning 
and is fully supported by Ireland, which provides additional security to adult 
literacy development in to the future. 

• The EU focus on new basic skills (such as foreign languages and computer 
skills) may overshadow the traditional areas of literacy and numeracy, as well as 
lose sight of the needs of adult learners. In the wider context of what the EU 
wants to achieve, there needs to be a focus on both the traditional and new basic 
skills as the foundations for EU citizens in the knowledge society.  

• The approach to adult literacy work in Ireland, which is beyond a skills 
approach, may be threatened by an overriding narrower focus on upskilling the 
labor force. A critical factor in achieving common goals within the EU is that all 
involved can agree on priorities for future action.  

 
NALA Key Objectives to 2010 

• Secure the support of policy makers and politicians for providing increased 
resources to adult literacy and numeracy services. 

• Make it easier for more adults to develop their literacy and numeracy through 
education and training programmes. 

• Make approaches to teaching and learning more effective. 
• Persuade organisations to be fully accessible to people with literacy and 

numeracy difficulties. 
• Strengthen NALA’s effectiveness as an organisation  

 
 
These objectives are set in the context of Government policy targets: 

• To reduce the numbers of people in the workforce with a level 3 qualification or 
less to 7% by 2020 (NDP p. 192).  

• Numbers with Level 4 and 5 qualifications are to be increased to 45% of the 
workforce 

 

Conclusion 
 
Major developments have occurred in literacy in Ireland since the publication of the 
IALS.   In the current economy in Ireland, the future is more uncertain and funding for 
education is under threat, as it is in all other public services. Although the adult literacy 
services have not yet felt the adverse affects, many adult literacy practitioners fear that 
after only a recent spell in the political limelight, the position of adult literacy is set for 
the same fate as the economic boom and the bubble may be about to burst. In looking at 
the future of the adult literacy sector, there will need to be greater collaboration 
between stakeholders. The ongoing government support of the adult literacy sector, 
particularly the DES, is critical to the future of adult literacy.  
 
Accountability is an increasingly important part of funding debates. Literacy providers 
are faced with the inevitability of a transparent system that provides taxpayers with 
evidence of success and value for money. How to achieve this while ensuring that the 
quality of the service is not undermined is a growing concern among many involved in 
adult literacy work. To these people, the learner-centered ethos of adult literacy work in 
Ireland is its most vital characteristic and indeed the key to its success to date. It must 
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be retained as the adult literacy sector embraces the changes being brought about by the 
knowledge society.       
 
We can no longer assist people with literacy difficulties with just one core service, nor 
can we look at this issue in a narrow and linear fashion, as this does not reflect the 
diversity of people in today’s society. People with adult literacy needs often may have 
other, more important concerns, and therefore adult literacy will most successfully be 
addressed within those contexts, not by a referral to a dedicated adult literacy service. 
This, in short, is the theory behind an integrated approach. Any strategy for raising 
adult literacy levels will need to provide a range of options and opportunities. This will 
require research and innovation, both of which have been chronically underfunded. It 
will also require greater levels of partnership across the public, private, and voluntary 
sector. It is hard to find an organization that would not be able to assist in this area; 
however, no single organization or sector has the definitive answer. The social 
partnership process in Ireland continues to be instrumental in continuing this kind of 
work. Working together may be the greatest challenge for us all, but the most effective 
in terms of individuals with literacy needs. 
 

Useful Contacts 
Adult Education Organisers Association          http://www.adulteducationorganisers.org 
Adult Literacy Organisers Association  http://www.literacyireland.org 
AONTAS (national association of adult education) http://www.aontas.com 
Department of Education and Science  http://www.education.ie 
FÁS (state training and employment authority) http://www.fas.ie 
Further Education and Training Awards Council (FETAC) http://www.fetac.ie 
Irish Vocational Education Association  http://www.ivea.ie 
National Adult Literacy Agency   http://www.nala.ie 
National Qualifications Authority of Ireland  http://www.nqai.ie 
NALA/WIT project     http://www.wit.ie/literacyproject 
 

Journals 
The Adult Learner. Published by AONTAS. Available from AONTAS, 2nd Floor, 83-
87 Main Street, Ranelagh, Dublin 6, Ireland. 
NALA Newsletter and Journal. Published by NALA. Available free from NALA, 76 
Lower Gardiner Street, Dublin 1, Ireland. 
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During the past 5 years, there has been a growing awareness of the need to focus 
attention on the development of those who teach adult numeracy. However, our 
theoretical frameworks are varied and our knowledge of what works or what its impact 
is remains limited (See, for example, Condelli et al, 2006). This presentation explores 
some of the issues involved in moving that agenda forwards for teachers of adult 
numeracy. (In using ‘numeracy’ I include the full range including mathematics). 
 
The workforce 
The Adult Numeracy Teaching Workforce (ANTW) across the world is diverse, has 
entered the adult education and training workforce from a range of backgrounds from 
educational to vocational to simply having concerns for the socially excluded. In many 
countries, there is no agreement about minimum criteria for doing the job and across 
many continents those doing it are paid very little or indeed are volunteers. The Mackay 
et al (2006) study into the professional development needs of the sector in Australia 
acknowledged the lack of reliable data on the workforce itself, let alone its level, 
qualifications or development needs. This in itself is a major challenge.  
 
Studies of the characteristics of the workforce (Mackay et al, 2006; Young et al, 1995; 
Lucas et al 2004) indicate that those involved in Adult Education programmes are 
predominantly part-time, ageing females with diverse qualifications and experience. 
Interestingly in the Lucas et al study, of a subgroup of the workforce aiming at an HE 
level qualification, most were already qualified as teachers, with only 12% having no or 
minimal training. 
 
Adult Numeracy Teaching – a semi-profession 
The adult numeracy teaching workforce could not yet be described as a profession and 
views about professionalism differ. Professions are occupations that usually require 
extensive training and the study and mastery of specialized knowledge. Many have 
established regulatory Professional Bodies. They have codified their conduct, and what 
they require for entry into their profession. Some of these codes are detailed with a 
strong emphasis on their particular area or expertise. Most have an overlap of ethics and 
quality standards. Typically many professions require members to continue to engage 
in professional development activity and ongoing professional learning in order to 
retain their membership of that profession and their ‘licence to practice’.  
 
There are of course both benefits and problems associated with the formation of 
professions. On the positive side, members acknowledge and use a formal knowledge 
base, they share an explicit value base and make a commitment to high standards of 
practice with an acceptance of accountability for their actions. 
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On the negative side, membership of a profession can be exclusive and elitist, with 
expectations of special perks and privileges, the creation of barriers to those not 
members of the profession, and potentially a failure to identify with clients from a 
different social background.  
Historically in technologically advanced countries, vocational and adult teachers have 
been held in significantly lower esteem than school teachers. For example, school 
teaching has secured itself as a graduate entry profession across Europe, whereas the 
same is not true of vocational/adult teaching. In part it is a result of the different 
contexts in which individuals work, with much of vocational education being provided 
historically from within the workforce itself.  
 
The current workforce reform movement in English schools has led to the creation of 
new roles, including the teaching assistant role. The teaching assistant role is gradually 
moving from  a status of ‘volunteer mum’s army’, to that of professional – with the 
establishment of qualifications frameworks, career structures negotiated with 
employers’ bodies, and the establishment of a professional development framework. 
Crucially, teaching assistants themselves are embracing their roles as professionals in 
their own right, rather than merely teacher apprentices  
For adult numeracy teachers within the UK, the Institute for Learning (IfL) has 
established itself to play a leading role in creating a new professional status. It claims 
that: 
 
The Institute is in the process of creating a new professional identity for teachers in the 
post-compulsory sector, based on shared values, a unified expectation of behaviour and 
conduct and a career long commitment to professional development.  This response to 
the White Paper draws heavily on the Institute’s experiences including; 
 

• Developing the framework for the conferral of Qualified Teacher Learning and 
Skills (QTLS) professional status. 

• Creating the mechanism for the award and renewal of the Licence to Practise. 
• Establishing the requirements for remaining in good standing. 
• Designing a supportive model of continuing professional development, linked to 

the requirements for remaining in good standing and the renewal of the Licence 
to Practise. 

• Developing a code of values and practice to underpin professional identity. 
• Setting up the technical architecture (database, secure hosting, online tools and 

CPD portal) for the registration of teaching practitioners and relationship 
management. 

 
Alternative approaches to professionalism can be found in both the literature about 
expert practice and in the literature about communities of practice. Early literature 
about expert practice focuses on the development of cognitive skills, the development 
of complex and rapid memory recall and the key function that practice plays in 
developing expertise. Later research acknowledged the importance of self regulation 
and personal belief systems in development as an expert teacher.  Such research shows 
that experts continuously 
Set new goals and design new tests for themselves  
Look for new ways of doing things and monitor the work setting  
Engage in deliberate planning for flexibility  
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As participants in a ‘community of practice’, individuals can be viewed as initially 
peripheral to that community but, as they engage in discourse and practices of that 
community, moving more to the centre of that community they become expert. 
Crucially, in this approach to expert practice, members have to interact and mutually 
engage in the discourse and activities of that community if learning and development is 
to take place. They have to be active participants in the community and construct their 
identities in relation to that community for expertise to grow (Wenger, 1999).  
 
In these interpretations of professionalism, qualifications are not seen as a prerequisite, 
and ‘official’ membership is not required, rather membership is something the 
individual chooses and progresses as s/he becomes more expert or more engaged in the 
particular discourses and practices of that community. 
 
The IfL (2007) suggests that adult numeracy teachers operate within a context of dual 
professionalism. They define personal development as important for fulfilling social 
expectations professional development as important for fulfilling economic 
expectations. They go further and suggest that current funding regimes for developing 
teacher expertise tend to focus on the latter at the expense of the former. In articulating 
this concept, the IfL highlights some of the tensions posed by the varying interests of 
different stakeholders in the professional development of the ANTW. 
 
Stakeholder interests in professional development 
 
Governments across the world are concerned about levels of adult literacy and 
numeracy and almost all now have a range of adult numeracy education provision, in 
colleges, in the workplace and in the community.  However, as O’Donoghue & 
Maguire (2004) identified, few countries yet have a comprehensive national provision 
for the training and development of the adult numeracy teaching workforce. 
 
National interest in raising the quality of numeracy and mathematics teaching stems 
from an imperative to improve skills of the population which in turn is driven by a 
desire to improve economic advantage and performance. Increasingly governments 
acknowledge the need to improve social cohesion and also emphasise adult numeracy 
within a lifelong learning approach. The European Commission, for example, launched 
a work programme in 2002, on “the open learning environment, active citizenship, 
equal opportunities and social cohesion” (European Council of Ministers, 2002). In the 
UK, the ALI/OFSTED report (2003) and the Smith report (2004) have accelerated the 
provision of training and development opportunities as part of the ‘Skills for Life’ 
Strategy. Similar activities can been seen in Denmark, Holland and Norway. 
 
Individual Communities are largely concerned to raise the knowledge and skills of the 
local population to enhance both social cohesion and economic capacity. Here at ALM 
we have heard over the years, of a range of community based projects with such goals. 
The interest of individual communities in professional development of the teaching 
workforce is less consistent, their voices harder to hear. Cowan (2006) suggests that for 
communities to make progress on adult literacy promotion, ‘coalition building’ between 
organisations within that community is needed.  
 
Employers focus on professional development as a strategic approach to increased 
productivity and growth, particularly within a knowledge economy. Their prime motive 
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is to ensure that their employees have and develop the skills needed to enhance 
performance. The teaching workforce within such organisations is relatively small and 
largely provided by those whose prime work function is different. Hence, whilst 
companies have a strong commitment to employee development overall, this may focus 
much more significantly on the development of higher level skills and leadership with 
the commitment to development of teaching workforce within the organisation much 
less obvious.  
 
In some countries, workplace professional development engagement is at particularly 
high levels.   
 
Competence development has a high priority in Denmark. 9 out of 10 companies offer 
competence development to their employees within a year of employment   
Competence development can take many forms in Danish workplaces:  

• External courses  
• Courses and training periods at the workplace  
• Longer courses and programmes, such as MBA programmes 
 

              (Danish Ministry of Science, Technology & Innovation)  
 
Voluntary Sector Organisations such as UNESCO or the International Commission 
on Workforce Development3 are establishing themselves in the global professional 
development market, through the provision on on-line training and development 
opportunities. In the latter case, ICWFD’s mission is to redress social disadvantage: 
 
The ICWFD is committed to bridging the digital divide in marginalized and 
disadvantaged sectors of society worldwide by providing training in vital job skills to 
reduce poverty and unemployment, enhance employability, empower youth to become 
productive citizens, enable entrepreneurship, stimulate broad-based economic 
development, and accelerate social transformation. (ICWFD, 2007) 
 
Activists/Researchers/PD providers/ Professional Bodies have a commitment to adult 
maths learning, belief in the importance of capacity building through professional 
development, but with varying stakes in the different approaches to achieving this and 
with varying access to funding which in turn drives other interests. So we might view 
the paucity of research into development of this workforce, not because this group has 
no commitment to such development, rather because funding mechanisms have to date 
precluded such a focus. Often such bodies are key drivers for professional development 
and may themselves be registered as voluntary sector organisations. Again, in the UK 
the Joint Annual NIACE & UCU Conference in May 2007 was entitled 
‘Professionalising the literacy, language and numeracy workforce’ and provided  
 
“an opportunity for all staff working in literacy, language and numeracy whether part-
time or full time, managers, providers and planners to hear about planned changes as 
well as current practices which are effective in raising standards of teaching and 
learning”. (Conference flier) 
 

                                                 
3 ICWFD is a California based 501(c)3 non-profit public charity organization. 
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Individual adult learners have a key stake in teacher development, needing the best 
possible teaching to improve their numeracy/mathematics skills. Like individual 
communities their voices are difficult to hear, and their interest may often be 
represented by governments or work organisations, with a consequent focus on 
functional numeracy (eg Wake, 2005) and the need to have teachers who can prepare 
them effectively for relevant qualifications or work skills.  
 
Like teachers themselves, learners want to have teachers who can teach them 
effectively in ways and in contexts that meet their individual needs. Hence a key stake 
for learners is in developing the capacity of teachers to respond to their individual 
needs in meaningful ways.  
 
Teachers themselves appear currently to have a limited stake in professional 
development. Whilst research suggests that teachers are committed, want to do a good 
job and want to know and learn more about their students, investment in professional 
development may have few other tangible rewards. 
 
TeacherNetUK suggests that for schoolteachers: 
 
CPD is relevant to all teachers. It is about making progress in the teaching profession 
— increasing teachers' skills, knowledge and understanding  
 
For this workforce, without a profession and without obvious career pathways, the 
relevance of CPD may not be so obvious! 
 
Effective professional development 
Over the past 20 years research into teaching (as opposed to learning) has been an 
increasing focus of educational research, although the majority of this work has focused 
upon school teaching, rather than teaching within adult education. 
 
Two foci of professional development are briefly discussed in what follows: 
 

Development by individual acquisition of skills and knowledge 
Development through participation in activity 
 

From Adult Education literature, Knowles (1980) six fundamental assumptions about 
the unique characteristics of adult learners surely apply equally to the teaching 
workforce as they do to their students:   
 

• The learner's self-concept.  
• The role of the learner's experience.  
• Readiness to learn.  
• Orientation to learning.  
• Need to know.  
• Motivation.  

 
Much of the literature on adult learning highlights the central role of the reflective 
process which is generally seen as an essential factor for constructing teacher 
knowledge. Schon’s (1996) work on ‘the reflective practitioner’ laid the foundations for 
much focus upon this notion within teacher education and Kolb’s (1984) framework for 
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experiential learning is much used by providers as the basis for approaches to 
professional development. 
 
So for example, the IfL Consultation on CPD (2006) offer the following model: 

 

Step 1 
Reflect on 

professional 
practice 

Step 2 
Gap analysis 
and identify 
development 

needs 

Step 3 
Create 

professional 
development 

plan 

Step 4 
Undertake 

professional 
development 

activities 

Step 5 
Complete 

professional 
development 

record 

Step 6 
Reflect on  
impact on 

professional 
practice 

 
 
 
 

Towards a New Professionalism 
 
From ‘Establishing a Model of Continuing Professional Development for Teaching 
Practitioners in Post-Compulsory Education and Training’ (IfL, 2006) 
 
Tools to support the reflective process such as the maintenance of learning diaries, 
reflective evaluation writing, use of videorecorded/webcammed teaching sessions and 
the like are commonly in use across teacher development programmes. Availability of 
activities which meet the particular development needs of individual teachers is 
variable and one of the challenges for providers and a common focus for research 
activity is how to do this effectively. 
 
Research and literature on Learning Styles (Sadler-Smith 2004)  or multiple 
intelligences (Gardner 1989)  would suggest that design of development or processes, 
need also to take account of the preferred learning styles of individual teachers, and 
address a range of their intelligences. Interestingly, recent thinking about leadership 
focuses on the way leaders use their emotional intelligence (see for example, 
Emmerling & Goleman 2003).   
 
Professional development literature with a different focus centres on professional 
development within organisations and the concept of the learning organisation.  
( See for example, Argyris & Schon, 1996, and Senge et al, 2000) 
 
This whole organisational approach to learning underpins the approach of many private 
sector organisations who increasingly value the competitive advantage gained through 
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engagement of all employees in ongoing professional development creating a 
transformational learning system.  
 
Senge’s five disciplines – personal mastery, mental models, shared vision, team 
learning, systems thinking, suggest professional development must encompass both 
individual and team development  based on dialogue and within a shared vision. 
 
The ideas implicit within this approach have also been extended to thinking around the 
growth of social capital, informal learning and lifelong learning and the educative 
power of organisations and groups. Field (2005) claims that the concept of social 
capital underpins the educational and training policies of the European Commission.  
 
In the context of the adult numeracy teacher workforce, individual teachers can use 
their social capital to gain access to skills and knowledge in various ways. The 
literature on schooling and social capital suggests that strong networks and educational 
achievement are mutually reinforcing. We may conclude therefore that the greater the 
stock of social capital in the adult teacher workforce, the greater the capacity for mutual 
learning and improvement.  
 
Such a line of argument suggests that more efforts need to be made to encourage 
networking amongst the workforce and a greater emphasis on organisational 
approaches to professional development. 
Within the vocational field, the concept of apprenticeship is common and accepted as 
an effective way in which novices learn their trade –a model of initial development in 
Teacher Education used in many countries. Mentoring and coaching approaches to 
development has been adopted more widely within Education, not just for teaching 
roles. The role of the advanced skills teacher, or numeracy consultant as an expert 
within the school classroom context has been documented. (Brown & Coben, 2007) 
This suggests that adult teaching might have more to learn and research about the way 
in which novice teachers can learn, in situ, to become more experienced through the 
role of the visiting expert who can offer mentorship and coaching and direct feedback 
on practice. 
The ‘what’ of teacher development 
 
Teacher Knowledge 
From a situation where expert teachers’ practices were accepted as being based on tacit 
knowledge and taken for granted understandings of their actions and those of their 
students, there has been an attempt in many countries to try to ‘uncover that tacit 
knowledge’ and to articulate what it is that people need to learn in order to become 
effective teachers; to articulate what good teaching is.  
 
A broadly used, though still contested and oft modified framework due to Schulman & 
Grossman (1988) forms the basis of many current approaches to initial and continuing 
teacher development. Their model defines 7 domains of knowledge:  

• knowledge of subject matter,  
• pedagogical content knowledge,  
• knowledge of other content,  
• knowledge of the curriculum,  
• knowledge of learners,  
• knowledge of educational aims, and  
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• general pedagogical knowledge 
 
Enhancing teacher knowledge is the focus of much professional development activity 
(and research) with the following not untypical: 
 
 Depending upon your philosophic standpoint, what constitutes knowledge in each of 
these domains, what it means for teachers to have knowledge and the ways in which 
they might gain knowledge- if indeed they do-  is a contested debate! 
 
Teacher Practices 
Teachers acquire/develop knowledge and through their practice demonstrate observable 
skills and behaviours. 
 
This can be seen reflected in the articulation of ‘competences’ for teaching, expressed 
in many countries’ professional accreditation requirements which place an emphasis on, 
for example, clarity of exposition, attention to questionning techniques, approaches to 
engaging attention etc. 
 
Teaching approaches and styles include three described by Askew et al (1997) 

- the connectionist approach, where the teacher makes connections between 
different areas and resprentatations of mathematics 

- the transmission approach, where individuals teach skills mastery in discrete 
steps, emphasising procedure 

- the constructivist approach , where the teacher scaffolds learning and asks 
questions to help learners articulate their meaning making 

as well as others which have been documented, 
- discovery approach, where the teacher establishes an appropriate environment 

where learners discover for themselves 
- mentoring and coaching approaches, where the teacher works in (usually) a one 

to one context with the learner supporting specific skill development and 
reflection  

 
Teacher behaviours and skills, and hence attempts to change behaviours are a common 
focus for professional development but often embed unsiclosed values for particular 
approaches. (See for example Malcolm Swann - active teaching,  TERC etc) 
 
 
 
Teacher beliefs, values, emotions and self concept 
In her book ‘Differentiated Coaching: A Framework for Helping Teachers Change’, 
Jane Kise (2006), puts forward a framework for teacher development based upon a 
conviction that the most meaningful change takes place when teachers’ beliefs, feelings 
and personality are taken into account. This aligns with a growing body of research into 
teacher beliefs and development of self efficacy (See for example, Fang, 1996).  The 
concept of self and role are fundamental notions within Symbolic Interaction theory 
which suggests that adult teachers’ role identity provides a set of  behavioural 
expectations  which motivate them to act in specific ways that are maintaining and 
protective of that role and hence self esteem.  Requiring teachers to change their 
behaviours requires them to re-evaluate their role and hence their self concept. This 
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may require them to resolve tensions that arise and to reconstruct their fundamental 
beliefs – not a fast process. 
 
Such matters appear to be rarely addressed by professional development programmes. 
 
 
 
Contexts for Teaching 
 
Educators work with learners along a continuum  
 
Informal        Formal 

Conversation 
based 

Negotiated 
curriculum 

Set Curriculum 

 
 
 
Much of the adult numeracy teaching workforce is engaged in teaching in contexts 
which are non formal and often in situations where students have gained mathematical 
knowledge and skills through non-formal learning contexts.  
 
This suggests that in designing development we need to consider the extent to which 
individuals are working within formal or non formal contexts and our approaches differ 
accordingly.  So for example, recommendations to match teacher development with 
curriculum needs may not be relevant in informal learning contexts. 
 
This spectrum also applied to development activity itself and teachers may engage in a 
diverse range across the informal-formal continuum, with the more formal leading to 
specific qualifications. One challenge is how to facilitate the acquisition of the formal 
qualification through engagement in informal development activity. In that context the 
report Making Learning Visible (Cederfop 2000) provides an overview of the position 
of non-formal learning across Europe.  
 
 The importance of development activity relating to authentic teaching experiences for 
the ANW is reported in well documented. This is more difficult to ensure when 
development takes place away from the normal workplace.  The abstract vs embedded 
nature of numeracy is a further differentiator in context for the teacher. In some 
situations,  teachers are preparing learners to deal with external tests which may require 
them to perform in abstract contexts. In others, all the numeracy may need to be 
embedded. Many development activities are unlikely to be appropriate for both 
teaching contexts. 
 
Finally, teachers operate within different political and financial contexts. There is some 
evidence (Smith & Gillespie, 2007) that these constratints do have an impact on what 
teacher development is even possible at the ouset. Certainly, the lack of serious funding 
for teacher development in this sector is a major barrier to progress. 
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What do we know about what teachers themselves want? 
 
Evidence about the expressed development needs of teachers is rather thin at present 
although what there is has some common features and shares some features with those 
needs expressed by school mathematics teachers, teachers in other subject disciplines 
and other workforce groups. 
 
In Australia, Mackay, Burgoyne, Warwick and Cipollone (2006) investigated the 
current and future professional development needs of the Language, Literacy and 
Numeracy Workforce and considered the particular needs of three sectors – vocational 
trainers, specialist teachers and volunteer tutors and found that attitudes to professional 
development and the issues surrounding effectiveness were strongly related to the 
sector in which teachers worked. 
 
Numeracy specialist and volunteer teachers viewed development of their teaching 
practice as the most pressing need. To improve both their current and future practice, 
all sectors want to learn more about managing the changing profile of learners and 
hence access to appropriate resources and learning materials to meet the needs of 
specific learner groups. They also saw information and communications technology 
skills development as an emerging need, use of which could help them be more 
effective teachers. 
 
All groups favoured face to face development activities and had a strong preference for 
short ‘hands-on’ training sessions given by expert facilitators together with 
opportunities for informal sharing of ideas with peers. Significantly, they were very 
concerned that they themselves had a stake in designing the development activities – a 
view shared by teachers in the USA (Smith et al, 2002). 
 
The motivations of adult specialist numeracy teachers was also highlighted by the 
results of a recent UK study (Hudson et al, 2006).  Participants gave a wide variety of 
reasons but these focussed on  

• Career development 
• Developing their own mathematical understanding 
• Increasing their pedagogical knowledge 

 
More generally, a research report carried out by academics at Manchester Metropolitan 
University and Education Data Surveys in 2002 for DfES on teachers’ perceptions of 
continuing professional development (CPD) found that. Key features of worthwhile 
CPD were considered to be 
 

• perceived relevance and applicability to school / classroom settings  
• focus on teaching skills and subject knowledge; (few took part in research, 

secondments, international visits or award bearing  courses, although these were 
highly valued)  

 
Teachers also felt there should be a better balance between meeting individual and 
organisational needs.  

 43



 
In 2005, the Wellcome Trust commissioned a survey of science teachers and managers 
in state maintained schools in England to determine teachers' views about CPD. The 
resulting report, "Believers, seekers and sceptics: what teachers think about continuing 
professional development", revealed strong support for CPD particularly to update 
subject knowledge. 
 
The overall message from these (and other) studies of teacher conceptions of 
professional development is one where development to improve skills and performance 
in current role is associated with ‘events’ which are of high quality and which provide 
new knowledge about the subject, about learners or teaching strategies. Also valued is 
the opportunity to share experience with peers – often seen as the most valuable part of 
course or conference attendance. 
 
What is on offer? 
 
Formal Qualifications 
 
A number of countries are working to establish formal qualifications frameworks for 
the adult numeracy teacher workforce as part of a wider suite of qualifications for 
teaching in the lifelong learning sector. As an example, in the UK, 
qualifications include:  
 
Level 3/4 Award in Preparing to Teach in the Lifelong Learning Sector  
Level 3/4 Certificate in Teaching in the Lifelong Learning Sector  
Level 5/6/7 Diploma in Teaching in the Lifelong Learning Sector  
 
These cover the following general domains: 

Domain A Professional values and practice 
Domain B Learning and teaching 
Domain C Specialist learning and teaching 
Domain D Planning for learning 
Domain E Assessment for learning 
Domain F Access and progression 

 
and the following Specialist Maths/Numeracy domains: 
 Social reasons for learners gaining mathematics skills and knowledge 

Personal factors influencing learning of mathematics 
Topics in Maths (Subject Knowledge) 

 
Interestingly, a different but related set of professional standards are being developed 
for those engaged in teaching numeracy and mathematics within the work based 
learning sector and is due to report in November 2007. 
 
Informal Learning Approaches: 
Much more common are informal development activities which do not lead to a 
qualification. A brief survey of professional development offerings advertised recently, 
or described in projects revealed a wide range of methods in use although the 
predominant approaches to professional development for the adult teacher workforce 
are those starred below:  
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Workshops on mathematics and/or pedagogy (individual or series) * 
Short courses * 
Conferences  
Study materials * 
Apprenticeship 
Mentoring 
Coaching 
Internships 
Workshadowing 
Maintaining learning logs/learning diaries * 
change of role 
Peer review and observation 
Learning sets 
Study circles 
Reading groups 
Practitioner research 
e-discussion boards and forums* 
social e-networks 
engagement in curriculum development and/or other projects 
examining/assessing for an external body 
 
 
How do we know whether Professional development has been effective? 
 
Establishing criteria that help us to know whether professional development has been 
effective is perhaps the most significant challenge, particularly in the light of a lack of 
clarity about the purposes of professional development. 
 
In their study of Teacher Change and the implications for Adult Basic Education, Smith 
& Gillespie (2007) identified individual, organisational and contextual factors which 
influenced the degree to which teachers changed and developed. 
 
Individual characteristics included: teacher motivation, teacher concerns, teacher self 
efficacy, teachers’ cognitive styles/ways of knowing, reflectiveness, formal education 
and experience. 
 
Organisational factors included: System within which Teachers operated, Leadership, 
Coherence between PD and curriculum change demanded, Collegiality and Working 
conditions. 
 
They noted that the degree of change which teachers could make was often heavily 
influenced by the wider context and cultural and organisational expectations including 
those of parents, administrators etc. 
 
They went on to examine how change was related to the content of professional 
development and the process by which it was delivered. They considered at two types 
of teacher development – more traditional forms which tended to comprise ‘events’ that 
by an large took place outside the workplace context, and forms which they called ‘job-
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embedded’ where development was located within the workplace as part of an effort to 
create ongoing professional communities. 
 
They noted that research has shown approaches of the former type were more effective 
if they: 
 

• Were of longer duration 
• Make strong connections between what is learned and the teacher’s own work 

context 
• Focus on subject knowledge 
• Include a strong emphasis on reflection and analysis 
• Include a variety of activities 
• Encourage teachers from the same workplace to attend together 
• Focus on quality and features of professional development 

 
By contrast Job-embedded professional development approaches which included such 
techniques as study circles, learning sets, action research groups etc. were more 
effective if they: 
 

• Focus on helping teachers study their learners’ think, rather than just trying out 
new techniques 

• Involve collaborative learning activities among teachers 
• Involve activities where teachers make use of learner performance data 
• Are supported by facilitators who organise development framework 

 
In an earlier study, Smith et al (2002) had investigated the relative merits of three 
specific types of professional development intervention with ABE teachers. They 
found, and were surprised that teachers who learned and did more to address learner 
persistence, after participating in the professional development, were more likely to be 
those who: 
 

• began their teaching in the field of ABE,  
• had fewer years of experience in the field,  
• did not have master's or doctoral degrees.  
 

It appeared that it was not the model of professional development that had a major 
impact on learning, rather impact related to length of time engaged and the quality of 
the provision. Furthermore, teachers who had some voice in decision-making seemed 
more able to advocate for and take action than teachers who had little voice in program 
decisions. 
 
What has not been considered? 
 

• Some approaches – shadowing, e-learning, peer review of LTA, internships, use 
of consultant experts 

• Change implies re-evaluating beliefs, values, roles 
• Embedded values within current offerings 
• Changed practice or better at current practice? 
• Teacher control 
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• Understanding impact on learners 
• Role of learner feedback 
• Timeliness of perspective enlargement 

 
What does all this imply for Professional Development planning in the future? 
 
Earlier sections have identified a number of factors that need to be taken into account in 
considering the future planning of and research into professional development of the 
workforce: 
 

a) We do not really know who comprises the workforce. Encouraging 
governments to collect data on this would appear to be an important step. 

b) We do know that workforce is diverse, and we do know that professional 
development crucially must meet their individual needs. This has to imply 
flexibility of provision. 

c) An approach being developed by some countries is the formal 
professionalisation of the workforce. For some this may provide advantages , 
for others disadvantages. A starting point could be greater universality of initial 
training provision. 

d) Such formalisation leads to the creation of formal qualifications. In a context 
where much development happens in informal contexts through informal 
mechanisms, we need to find effective ways to formalise the informal without 
destroying its nature. 

e) Professional development can meet individual personal needs of the teacher but 
it also meets both social and economic needs. This can lead to tensions. 

f) Some approaches to development are seen as more effective than others by 
providers and researchers, but these may not be the same as those preferred by 
teachers themselves. Approaches which focus on short workshops remain the 
most common. 

g) The content of development may focus on mathematics or on pedagogy or both. 
Rarely does content appear to address issues of belief, values and self efficacy 
despite these issues being acknowledged as crucial for personal and team 
development. 

h) There is an implicit assumption in mos of the discussion about teacher 
development that teacher change is sought. We need to be clear about what we 
are seeking to do in promoting professional development and to acknowledge 
that at times, enhancing current practice may be more effective an outcome than 
changing practice. 

i) We know almost nothing about the impact of professional development on 
student learning. Evaluating effectiveness must surely take account of this 
dimension. 

 
 
Gravani (2007) suggests that for teachers and tutors, professional learning is 
characterised by a number of dimensions including professionality, mutuality, 
emotionality and formality. She suggests that we need to shift our attention from the 
delivery of short courses to an understanding of the complexity of the process by which 
professional learning is developed. This view argues for a more comprehensive 
framework of professional development. 
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Developing a Framework for the professional development of the workforce  
 
Underpinning any framework for professional development must lie some agreement 
about the vision, some shared values and some agreement about the purpose and 
expected outcomes. 
 
At a local level we might wish to see 

• Confident, competent teachers? 
• Noticing, learner focussed teachers? 
• Teachers who have an impact? 
• Teachers who share and develop their social capital? 
• Shared values and ethical approaches? 

 
 
Regionally we might wish to see  

• increased funding for  professional development 
• commitment from employers and communities for professional development 
• policy developed by governments that supports professional development 
• increased funding for research so that we can make best use of resources 

 
Whilst some teachers will wish to develop themselves for personal satisfaction or for 
wider benefits to society, others will need to see that this provides some personal 
reward. Hence, the development of mechanisms of formal recognition and career paths 
will need to form an element of the framework. Achieving formal recognition through 
informal means will be a parallel requirement. Having such a framework has the 
potential to enhance the status of the workforce and the work towards professional 
development entitlements. It could restrict the workforce and so the hurdle for initial 
entry must not be high. 
 
Teachers want relevant professional development. Successful activity starts with their 
needs and evolves as their needs change. It results in outcomes which have been sought 
facilitating this requires expertise. If the needs of the individual teacher and the needs 
of their ‘employer’ and both the social and economic needs of nations are to be met, a 
partnership is needed where goals, outcomes and desired impacts can be established 
and through which evaluation can of effectiveness can be made.  
 
Approaches will need to be negotiated and appropriate methods selected according to 
need. Above all, the selves of the workforce will need to be central and their values and 
beliefs disclosed. 
 
Teachers value connectivity with their peers. Ensuring that mechanisms are in place to 
facilitate this will be a crucial part of the framework. It is clear that professional 
development is a long-term enterprise that presumes changes in what teachers know 
and how they practice. Establishing mechanisms that enable teachers to maintain 
engagement over time will need to be a priority. 
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A Research Agenda 
 
Researching the professional development of the adult numeracy teaching workforce is 
in its infancy and we have much to do.  
 
We need to integrate our theoretical perspectives on professional development if we are 
to advance our professional development practices. Somehow we will need to find a 
way to integrate theories which focus on ‘acquisiton’ and theories that focus on 
‘participation’. We will need to be clear about the purpose of professional development 
and the outcomes we are expecting. We will need to reach some common ground over 
the duality of purpose for adult numeracy teaching. We will need to establish some 
common values. 
 
Whilst we have some insights into the effects of different approaches to professional 
development, we need more knowledge about the effects these have on teachers 
themselves, on their knowledge gains and on their skills.  
We will want to find out more about which approaches have the capacity to change 
teachers’ beliefs and transform their practice. 
 
Technology has the capacity to transform our global social and educational networks. 
As ICT skills develop and access becomes more widespread we will need to understand 
more about how teachers and their students can benefit from engagement in on-line 
communities and how this helps them learn and develop. 
 
Beyond that, we know little about the impact on learners of teacher development. 
Whilst we in ALM may favour particular approaches to teaching, there is little evidence 
that these lead to better student outcomes or to collective growth. 
 
As professional development frameworks start to emerge and the workforce becomes 
more professionalised, we may expect that teachers get better at their jobs and that the 
population at large becomes more numerate. We will need to evaluate the effects of 
large scale professionalisation, both on teachers themselves and on learners, their 
communities and their workplaces. 
 
Finally, we need to examine the ways in which we can scale up particular initiatives 
which appear to be effective. So for example, Ann McDonnell’s peer coaching 
approach may prove to be very effective. How and with what impact could this scale up 
if indeed it can scale up. 
 
The role of ALM 
 
As an international practitioner-researcher network, ALM is particularly well 
positioned to begin to address these issues. It can: 
 

• Share formal qualifications frameworks 
• Establish ways to formalise the informal 
• Seek funding to run a global, coaching, mentoring and supervision network 
• Facilitate Information and Knowledge exchange amongst the workforce in 

partnership with e-providers 
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• Establish research programmes focussing on professional development and its 
impact 
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The theme of the conference presents an opportunity for looking back to get 
better data for the analysis of the actual situation. Many years ago at the 
beginning of the nineties a group of researchers in Linz carried out some 
projects to analyse the situation of adult mathematics education in Austria. 
Now I am taking part in the EMMA project. This gives an opportunity to 
look again at the adult mathematics education in Austria. Comparing the 
results leads me to the ironical change of the conference theme that I use as 
the title for my presentation. In Austria there is a growing number of course 
offerings that are orientated towards the economy, but a shrinking number 
of courses to improve the level of understanding of society and its 
mathematical aspects (aiming at critical citizenship). The government 
reduced its activity in this field and there is no clear sign or development of 
increasing quality in teaching or learning qualities. But there is at least one 
positive example I would like to discuss. It is an institution that helps 
disabled persons to come back to work and life called BBRZ. 
   
Key words: mathematics education; adults learning mathematics, situation 
in Austria, research results, data and comments 

 
 
EMMA in Austria 
 
Within the framework of an EU project entitled ‘European Network for Motivational 
Mathematics for Adults’ (EMMA) I have conducted research since December 2005 in 
order to analyse the actual situation of the further mathematical education of adults in 
Austria and identify examples of ‘Best Practice’. For more detailed information on 
EMMA readers can consult, http://www.statvoks.no/emma/index.htm. 
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1. Introductory key words concerning the situation as a whole 
 
Since the research conducted in Linz on further mathematical training at the beginning 
of the 90’s (compare summarised [1]) the situation has not changed much. Adults learn 
mathematics almost exclusively again or for the first time because they have to do so 
for professional reasons. At some Volkshochschule (VHS) there is sometimes available 
a basic mathematics course, mainly for immigrants. In VHS some courses are also 
offered to help people to obtain their school leaving certificate i.e. secondary school 
exams to qualify for an apprenticeship or courses to entitle the person in question to 
attend a University. Some courses are also offered for immigrants (e.g. basic literacy, 
numeracy and cultural knowledge, partly integrated). The largest share of further 
training is performed in the institutes of further training of the social partners  (BFI 
stands for the Berufsförderungsinstitut and WIFI is the Wirtschaftsförderungsinstitut). 
Here of course there is a predominant market situation and since mathematics is not 
really a positive advertising word, there are almost no mathematics courses visible at 
first glance in the course programme. A closer examination reveals courses including 
mathematics as a part of content that is offered e.g. geometry for carpenters or business 
economic calculations for business men. Two students, Barbara Lackner and Simon 
Wieser, conducted intensive research to record and analyse the courses on offer in 
winter 2006/2007 in Upper-Austria and Vienna. I will present some of the results of 
their research in the following section. 
 
First of all some more key words on the actual situation in general are offered: the 
teachers performing further mathematical training or training with a mathematical 
content are doing this almost exclusively as a secondary profession. In their main 
profession they teach at schools, or they are specialists from the respective professions 
(e.g. engineers who teach in courses for skilled workers) or they are also university 
students who finance their studies in this way. Some of these students have neglected 
their studies over the years as a result of this secondary activity to the extent that they 
are now de facto seen by the authorities (social security) as teachers working for a fee 
doing this as their main occupation. No specific qualifications in mathematics 
education are formally needed for teaching mathematics to adults as in school system. 
There is no specialist didactic qualification for teaching needed as basic qualification. 
In the same way there is no specific specialist didactic further training related to 
mathematics education for the teachers in adult training. Even if there is a certain 
psychological need (subjective needs) in addition to the objective needs, because the 
teachers do not know how they should behave as a teacher in their course, their time 
and commitment in their secondary activity is not sufficient reason for them to do 
further training for this themselves. The few offerings in terms of further training for 
teachers from the training institutes, which were reported to me, are of a general nature 
(presentation techniques etc.) and are rarely made use of voluntarily. 
 
The field of general mathematical training specifically concentrated on numeracy, 
which is actually at the centre of my analysis of the actual situation due to the focus of 
the EMMA project, is only marginally represented in the Austrian further training 
landscape. One reason for this is the official state policy. From an official point of 
view, there is no problem in this field; Austria has not yet participated in an 
international comparative study on the mathematical knowledge of adults. And as long 

 54



as it is not confirmed in the form of a PISA study for adults (which will possibly take 
place at the end of the decade – an OECD Study named PIAAC) there is no reason to 
establish a state further training institute or to finance on a large scale (such as with the 
corresponding BBC campaigns in England) mathematics basic courses in another way. 
Unless possible negative consequences for the economic state of Austria are identified 
namely, that in Austria as in other Western industrial countries a relevant share of 
adults are illiterate in mathematics (mathematic knowledge at elementary school level 
or less) action in this regard is unlikely. 
 
Thanks to friendly cooperation with the Upper-Austrian Arbeitsmarktservice (AMS, 
earlier: Labour Exchange), I was able to evaluate data on mathematical knowledge 
from tests with unemployed persons with the help of a student, Ms Karin 
Schwarzbauer. Since this data is of course not representative I would like to mention at 
this junction only that as was to be expected people who have been looking for 
employment for a longer period of time likewise revealed deficits in the field of 
mathematics. These people are required to undergo extensive tests at the AMS to 
forecast their need for training and to be in a better position to plan this training. In a 
second non-representative study another student, Florian Raber, set adults some tasks 
from the PISA Test and found on average that they solved slightly more tasks than the 
pupils. All the same a large share of the adults in question were not prepared to do the 
test and respectfully handed it back unsolved after only forming a slight impression of 
difficulty (“Oh no, I can’t do that!”). It will be possible to find all of the data mentioned 
here including the evaluations at the internet address mentioned earlier: 
http://www.statvoks.no/emma/index.htm when the EMMA project comes to an end at 
the end of the year.  
 
2. Some data on the offerings for further training courses involving mathematics 
in Upper-Austria and Vienna in winter 2006/2007 
 
Austria has nine different regions. I selected two of them, Upper-Austria and Vienna 
for this analysis because Upper-Austria is a “high tech” region and Vienna is the capital 
with the highest number of people from other countries living there. The purpose 
behind this data collection and analysis was to find out what is actually going on in 
mathematics education and mathematics containing education. The budget for the 
research was very small. Two students, Barbara Lackner and Simon Wieser, conducted 
intensive research to record and analyse the courses on offer in winter 2006/2007. They 
used the internet to get the information and made some personal visits to course 
offering institutions in Upper-Austria. They worked hard and collected a lot of data. 
The analysis of this data is reduced here to put a spotlight on some of the results. Many 
questions arising during the process of analysing data could be a starting point for new 
research. I hope that there will be a chance to do some of this research in future.  
 
In Upper-Austria a total of approx. 23 000 further training courses were offered in 
Upper-Austria during the year 2006/07 lasting several days. The most important 
suppliers were the AMS (approx. 3000, AMS is the official labour market service, see: 
www.ams.at), the BFI (approx. 7000, BFI is the vocational education institution of the 
labour organisation, see: www.bfi.at), the VHS (approx 6100, VHS are adult education 
institutions supported by cities, communities and the chamber of labour, see for 
example www.vhs-wien.at) and WIFI (approx 6500, WIFI is the vocational education 
institution of the chamber of commerce and industry, see: www.wifi.at). Of these 
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courses more than 4000 contained mathematics, in the AMS approx. 600, in the BFI 
approx. 1500, in the VHS approx. 100 and in WIFI approx. 1900. 4000 of the 23000 is 
about 17.4 % - not so much but more than expected because mathematics is not a word 
used in advertising course names and course descriptions.  
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 Figure 1. All courses offered in Upper-Austria in Winter 2006/2007 
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Figure 2. All courses including mathematics offered in Upper-Austria in Winter 
2006/2007 
 
The corresponding data from Vienna reveals a slightly different relationship between 
the overall number and the courses with a mathematical content: AMS (approx. 
11000/260), BFI (approx. 2400/500), VHS (approx. 11000/630) and WIFI (approx. 
4500/1100). The situation of BFI and WIFI, the vocational orientated social partner 
institutions, seems to be similar in Upper-Austria and Vienna, but the other institutions 
offer much more courses without mathematics. To explain this, it should be 
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remembered that in further vocational training mathematics content frequently plays an 
important role or at least a secondary role whilst the VHS traditionally places the focus 
of its courses on languages or health matters.  
 
A closer look at the mathematical content listed shows that 75 to 80 percent belongs to 
material in the upper level of school (sec. II). The remainder, apart from a few 
exceptions, is material of sec. I. Elementary school material features in 24 courses in 
Upper Austria and in 9 courses in Vienna.   
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Figure 3. Level of courses offered in Upper-Austria in Winter 2006/2007 
 
Some reasons for the perhaps unexpectedly high level of mathematics content can be 
found in a few examples from the course content: 
 
Austrian standards, building physics, loading assumptions on the roof, process 
measures, basics static principles, construction, the calculation of joints, the 
construction of arches: cylindrical arch constructions and spherical arch constructions 
for structural engineering, variance analysis: single factorial and multiple-factorial 
variance analysis, extensions with co variants. Regression analysis: simple and multiple 
linear regression analysis, non-linear regression – curve adjustment, introduction to 
logistical regression. Factor analysis:  data reduction with and the significance of factor 
analyses, the interpretation of results. Chard-analyses: the preparation of a tree model 
for group segmentation, the differentiation between groups, the interpretation and 
analysis of tree models, decision trees with different goal criteria. Cluster and 
discrimination analysis: types of cluster analyses, the hierarchic cluster processes, 
cluster centre analysis, the determination of relevant clusters, the interpretation of 
cluster results. The development and interpretation of discrimination functions, the 
evaluation of the separation force of discrimination characteristics, discrimination 
analyses as forecast models, quality measures, across-the-board possibilities for 
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applications in the SPSS – course, CAD or the calculation of circuits (couplings) are 
other possibilities.  
 
What mathematical content is predominant? Following a classification into technical, 
commercial and general mathematical content it can be seen that these comprise a third 
each of the courses on offer in Upper-Austria and Vienna. 
 

355

887

663

0

638

214

595

0

99

13
40

221

181

222

4

10

26

19

0

1323

1321

1503

4

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

WIFI OÖ BFI OÖ VHS OÖ AMS gesamt OÖ Humboldt Gesamt

Main Content of Courses: general, technical, economical, 
mixed

 
Figure 4. Main content of courses offered in Upper-Austria in Winter 2006/2007 
 
Information about teachers and their qualification is sometimes part of the course 
information because the institutions generally make this information available on the 
internet. Maybe the thinking is that it is a good advertising strategy - for example a 
course for electricians is given by an engineer who has a university degree. A 
comparison of collected information with interview or discussions with course 
organizers leads to the conclusion that the main criterion for the selection of teachers is 
a personal selection done by the responsible managers. All the institutions have 
organized feedback from participants about their courses and this sometimes leads to a 
teacher not being asked to hold the next course. Most of the teachers are part time 
teachers. Their main job is at school - teaching adults is something extra and is quite 
different. Only the BBRZ (see next paragraph) employs full-time teachers. The work 
with handicapped persons has special psychological needs that include the need for 
special teacher training.  
 
Looking at the market for courses the impression is very strong that money or in other 
words economic reasons are the main motivation for attending courses. For the course 
offering institutions and the participants it is a market situation: some qualification 
seems to be needed and therefore the customers look to which institution offers such a 
course or qualification. Very few courses are sponsored by the government. However, 
some offered by AMS are indirectly sponsored by the government. So the market 
analysis and the experience of the institutions comprise the basic knowledge inputs for 
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planning courses and curricula. More exactly, when an institution wants to offer a new 
course about subject X, this institution will hire a teacher and ask him or her to give the 
course. The teacher work includes didactical planning in detail, use of learning 
materials etc. Sometime there are some guidelines for these subjects like technical or 
economical rules or laws about this subject that have to be including or explained.  
 
 
 
 
3. Best Practice: the BBRZ in Linz 
 
Some 40 years ago the “Berufliches Bildungs- und Rehabilitationszentrum” (see: 
www.bbrz.at) was established in Linz [2]. This is a service company in/for professional 
rehabilitation, which means that it helps people who for health reasons (accidents etc.) 
are forced to learn another profession so as to be able to re-enter the labour market. 
What makes it special and exemplary are the individual advice which it provides and its 
training procedures. According to their procedures a decision is made every week on 
the basis of the progress achieved in the module just completed, whether the course 
programme continues, whether a module is to be repeated or another necessary basic 
unit should be added. If for example problems are encountered when calculating 
interest which can be explained by a lack of knowledge of calculating percentages, then 
a corresponding unit is added to the training programme of this person. In addition 
lessons are provided for individuals and advice is offered by the institution which leads 
to very high success rates in the course and to the high recognition of these courses by 
industry. The success rate for people who find a place of work after their training with 
the BBRZ is correspondingly and pleasingly high (70% to 80 %). As a part of the 
Austrian EMMA research Magistra Dipl. Ing. Karin Schatzl wrote a description using 
two typical examples of people who qualified at BBRZ and included a lot of 
background information. I would like to say “thanks“ to Magistra Dipl. Ing. Karin 
Schatzl, Direktor Dr. Karl Dolezal and the head of a BBRZ department in Linz, 
Magistra Alexandra Hiller (both BBRZ) for their help. 
  
I think it is easier to understand what is going on if I try to explain the two examples, 
Mrs. Huber and Mr. Smith. They are fictitious, but typical persons. Imagine that Mrs. 
Huber was a very skilled hairdresser, but she got ill from sprays (allergy) and now she 
is unemployed, without a job for health reasons. The AMS will pay her some money for 
a while and after this she will get a little money from the government (social welfare). 
This is indeed not a good outlook for the rest of her life. But she has a chance to train to 
be qualified for another job. Another insurance (AUVA = Allgemeine 
Unfallversicherung – a general accident insurance in Austria) will pay for this course if 
a special evaluation of her needs leads to a good prognosis. What does this mean? Mrs. 
Huber is invited to visit the BBRZ in Linz for evaluation. For one week she is 
interviewed by doctors of medicine and psychology and tested by teachers of the 
BBRZ. The main questions are: 
 
Medical: Is she healthy enough to learn and to do another job?  
Psychological: Is she willing and able to learn and to work?  
Qualification: What qualification does she have and what additional qualification she 
will need to do another job?  

 59

http://www.bbrz.at/


Labour market and BBRZ qualification offers: What type of job is possible and what 
would she like to learn?  
Money: What is her financial situation and which institution will pay how much for the 
qualification course? 
 
The result of the diagnostic week is positive for Mrs. Huber. The decision by the 
experts and Mrs. Huber is that she is able to and she will learn to work as an optician 
(making and selling glasses). A contract is made - Mrs. Huber is allowed and willing to 
go to BBRZ to study for her new qualification. She will live in a little apartment in a 
student’s resident near the building where the courses take place because her home is 
not in Linz and gets some additional money to live there. Her contract involves a 36 
hours a week study time. Her individual course programme is planned according to the 
results of the diagnostic week and especially the knowledge tests, where teachers 
watched her solving tasks and interviewed her. Her course programme consists of a 
basic part (12 weeks to renew special knowledge she needs for the main course) and the 
main course (13 months). I can’t explain the course in detail here but I will try to give a 
brief outline. She studies biology (eyes) and physics (optics, colours), mathematics 
(geometry, calculation, economy for trade like bookkeeping and taxes), German for 
formal correct communication with customers and government etc., practical work 
including excursions and preparing for the final examine (external, at the Chamber of 
Industry and Commerce).  
 
Two unexpected things happened during her course. Due to problems with percentages 
and equations Mrs Huber took extra courses to learn them. And Mrs Huber failed her 
examination in geometry. This has to be reported to the funding institutions but they 
decided to pay for an additional week, so she could finish the course and pass the final 
examine. Doing the practical part she worked at a company that employed her 
afterwards.  
  
The second example shows a person with even more problems, Mr. Smith. He was a 
truck driver and worked as bus driver. He drove a bus with tourist bus through Europe 
for more then 15 years. So he knows a lot of cities all over Europe and the best routes 
to drive there. But in winter he had bad luck with snow and ice – he had and accident 
and he did not really recover. His spine was broken and he has to use a wheelchair. This 
is a medical, psychological and social disaster for him. But he has a chance, too. As the 
result of the diagnostic week in the BBRZ he has a new goal: Office assistant for 
tourism. This combines a job that he can do with his wheelchair where he can use his 
experience about Europe and travelling. The plan for Mr. Smith is in a way similar to 
the plan for Mrs. Huber. His training programme comprises a basic module with 12 
weeks special and individual lectures and a 26 months main course.  But he has 
psychological problems after some weeks. He fell into deep depression and has to go to 
hospital for some weeks. After a more intensive psychological therapy and diagnosis 
afterwards the insurance decided to pay for a new start and this time he was more 
successful. Though he was not a good learner and had to repeat several modules he 
finally passed the examination and got a new job.  
 
In conclusion, there are two main reasons to help persons like Mrs. Huber and Mr. 
Smith in this way, both are important. One is economic: if they get a job because the 
insurance and the community pay for their qualification they will pay taxes and some 
money to the insurance for the rest of their lives. In many cases they more than repay 
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the training costs. The alternative would be to give them some money to survive for the 
rest of their lives without a chance to get anything back. The second motivation is 
social and psychological: people who have a job and who have mastered such a major 
crisis in their lives are much better off not only economically but also in psychological 
terms.  
 
From a didactical point of view this BBRZ is a “best practice” example because they 
have an immensely complex functioning system for course management including a 
weekly feedback to each participant and in each module, a weekly decision about the 
plan for the next week (modules) for each participant and a weekly start for new clients 
with a very thorough evaluation/diagnosis at the beginning.   
 
4. Some data about knowledge tests 
Looking at further mathematical education from a market perspective or planning it 
from a national point of view is easier if there are valid data about the mathematical 
knowledge of adults. If we compare the situation of young students with the situation of 
adult learners we see a huge difference. Nations behave as if there is a market for 
company investment. Where do they build up new production sites? One more 
important aspect of this market simulation4 is the qualification of potential workers as 
employees of such companies. Tests like PISA give a simple (and not correct) ranking. 
So in many countries that are not at the top of this ranking the government tries to 
improve the position in the ranking list (this is not necessary the same as improving the 
quality of teaching and learning at school). But there is no ranking list for adults though 
the now living adults are the workers in now newly constructed factories. Perhaps a test 
like PISA for adults is the answer –such is mooted for the end of this decade?  
 
The EMMA budget is far under the level that is needed to do a national representative 
knowledge test. But it was possible to switch a spotlight on two areas. One is a test that 
employed PISA tasks and was taken by about 140 adults on a voluntary basis. The 
other one is the statistical analysis of data from the labour market service (AMS) in 
Austria. A student, Florian Raber, worked for his diploma theses (Masters) to find 
adults who liked to be tested. Those adults he found who did not like mathematics or 
like to be tested performed well, better than the young Austrian students. A bigger test 
in Germany carried out by IPN came to similar results (LIT). Wolfgang Schloeglmann 
explains this in detail in the ALM 14 proceedings, too. 
 
Mrs. Karin Schwarzbauer analysed the data from the AMS. If people do not find a job 
for a while they are invited to be tested by AMS to find out what they could learn to 
find a job. So the knowledge level of the tested adults is lower than average – but the 
average level is not known. You can find both reports on the EMMA server. Here are 
some observations. 
 

                                                 
4 I think that these decisions of companies have other reasons. Maybe they are much more irrational 
then estimated some time? 
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Figure 5. Solved tasks 
 
Twenty tasks on basic calculations were given. The level of difficulty was low – such 
tasks are part of the curriculum for 6 to 10 year old girls and boys at school. If you 
think that the number of solved tasks is low please have a look at the next diagram. It 
shows what happened if simple text tasks are given.  
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Figure 6. Solved text tasks 
 
 

percent of solved basic calculations

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

<15 15-19 20-24 25-29 30-34 35-39 40-44 >45

age

pe
rc

en
t

 
 Figure 7. Solved tasks and age of tested persons 
 
From my point of view it is surprising that there is no trend of sinking level according 
to growing age. If we compare what we remember from other subjects that we have 
learned in school – let us say Latin or Geography – we are sure that we loose our 
knowledge when we get older and do not use what we have learned. Translating 
Caesar, Cicero, Ovid or other Latin documents is very difficult or even impossible after 
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many years. If we travel to a foreign country we have to relearn the names of cities, 
rivers and mountains etc. Elders seem to be better in basic calculation then younger 
persons – why? I have two ideas. One is the change of teaching. Now a pocket 
calculator is typical tool for calculation. Many students use it in each situation, even if 
the task is something like 2 * 3 = ?  Elder students (>45) used their mind to calculate. 
The second idea is well known, too. People that are about 30 years old often have 
children at school. They try to help their children and relearn what they learn in school.  
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The last observation is motivated by the low number of solved tasks. What is the 
education level of the tested persons? It is not as low as expected. Only very few did 
not finish school, most of them finished school and qualified for a job and some 
graduated at a level (ready to study). This shows again that the formal qualification 
level is not always a guarantee of a good level of knowledge.  
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Growth 
In 1988 a cover story on the front of The Economist magazine referred to Ireland 
within the EU as the ‘poorest of the rich’. Less than a decade later, in 1997, Ireland 
again featured on The Economist’s cover as ‘Europe’s shining light’.  
 
Today, Ireland is still enjoying the benefits of a period of sustained and unprecedented 
growth that started in the early nineties. This growth, which was driven by industry and 
export led, resulted in a reduction in unemployment levels to less than 5%; doubled the 
number of people in employment to over two million; boosted exports and increased 
GDP/Capita from 89% to 128% of the EU15 Avg.  
 
The drivers of this growth included our active participation in the EU, an effective 
taxation regime regime, social stability, pro enterprise government policies and 
favourable demographics. Perhaps the greatest driver of Ireland’s growth over the past 
two decades was the strong focus on education since the 1970s. 
 
In particular the education system was aligned with the needs of our economy.  The 
IMD World competitiveness Yearbook 2006 rates the Irish workforce very highly on 
‘flexibility and adaptability when faced with new challenges’ and ranks the education 
system ranks highly in meeting the needs of a competitive economy. 
 
These factors made Ireland an attractive location for foreign direct investment. 
Investment by ICT, pharmaceutical, medical device and internationally traded service 
companies established Ireland as a base for leading multinational corporations. These 
corporations fuelled our export growth and this in turn stimulated the domestic 
economy 
 
New Challenges 
However we now face new challenges. These challenges result from globalisation and 
the increasing role of services as the engine of growth in most developed economies.  
 
The process of globalisation has increased in intensity and quickened in pace over the 
past 5 years. The entry of China into the World Trade Organisation (WTO) created a 
new dynamic. This historical event in 2001 brought a country with one quarter of the 
world’s population into the multilateral trading system for the first time.   
 
In addition, companies can now to divide up their value chains into smaller and smaller 
slices, move these slices around the globe to optimise value and tie it all together again 
with advanced telecommunications technology.   
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The world is indeed flat and new markets and competitors are now emerging. In the 
past, we defined global commerce around the old industrialised world; a world of 580 
million producers and consumers in the USA, Europe and Japan.  
 
Commenting on soccer, Jean Paul Sartre, the French philosopher, wrote that ‘In football 
everything is complicated by the presence of the other team’. In global terms this other 
team now has 6.3bn players. Global power is shifting. It is forecast that by 2050, the 
Chinese economy will exceed that of the US, India will have a higher GDP than Europe 
and Brazil’s economic output will rival that of Japan. 
 
Competing in the Knowledge Economy 
As a consequence of recent success and increased expectation Ireland is now a high 
cost location. A key question for policy makers is: ‘In the new competitive global 
landscape, how do we keep ourselves in the style to which we have become 
accustomed?’  
 
Companies competing, from a high cost base, in this new environment will need to 
dramatically increase value added and productivity To sustain our high standards we 
must compete on knowledge  This will require a continued focus on people..…people 
who have the ability to generate and exploit the commercial potential of ideas. 
 
In our efforts to stay ahead of the curve and compete in the global economy we must 
recognise that: - ‘Knowledge creation and diffusion are at the core of economic 
activity. Knowledge is embodied in people, and it is the quality of the human resource 
that will determine the success or otherwise of firms and economies in the years 
ahead. It is people who create knowledge, and it is people who disseminate, adapt and 
use data, insights, intuition and experience to create distinctive value” (ESG 2004) 
 
The focus on science, technology and innovation through the Programme for Research 
in Third Level Institutions (PRTLI), Science Foundation Ireland (SFI) and the Strategy 
for Science Technology and Innovation 2006-2013, has transformed the research 
landscape in Ireland.  
 
There is now significant research activity of world class taking place here. Gross 
Expenditure on research exceeded €2.3bn in 2006. Third level expenditure on Research 
and Development exceeds €600m for first time and Ireland’s higher education R&D 
spend of  0.4% of GNP is comparable to the OECD average and exceeds that of the 
EU27. 
 
One of the very significant recent developments is the creation of the Centres for 
Science Engineering and Technology (CSET). These CSETs help link scientists and 
engineers in partnerships across academia and industry. They address crucial research 
questions. They foster the development of new and existing Irish-based technology 
companies and they attract foreign industry that could make an important contribution 
to Ireland and its economy.  
 
People 
Achieving success in the knowledge economy will ultimately depend on the quality of 
the human capital we produce. We are making excellent progress at the 4th level. We 
are seeing dramatic increases in the population of higher education researchers with the 
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number of full time equivalents now approaching 5000. This puts us in the same league 
as the EU27 but with still some way to go to catch the leading players. 
 
However the greatest concern is the supply of graduates to industry and to 4th level. We 
are not getting an adequate supply of people with an interest in science and technology 
into third level. Science and engineering are the bedrock of Ireland’s knowledge 
economy, but we have failed to excite our students to study these subjects.   
Only 18.32% of the 54,100 students that sat the Leaving Certificate examination in 
Ireland in 2006 attempted the honours paper in maths. Consequently only a relatively 
small cohort of students is eligible for higher-level degree courses in science, 
technology and related areas, where a Grade C in higher-level maths is a minimum 
requirement.  
 
The National Competitiveness Council highlighted the problem in 2006 when it stated: 
‘The supply of people with high levels of maths, science and ICT skills is crucial to the 
success of Ireland’s strategy to facilitate the development of knowledge-intensive 
sectors and to enable Irish people to live and work in a knowledge 
society…….Improved teaching strategies and learning outcomes in maths, chemistry, 
physics and biology should be a priority.” 
 
Maths is one of the basic building blocks for many of the opportunities in the 
knowledge economy. We urgently need to look at how we might improve teaching 
strategies and learning outcomes in maths. These teaching methods should focus on 
helping students to think creatively and to understand how maths in employed in the 
real world. We must move from the binary approach of right and wrong and develop 
the approach of supporting an answer versus remembering formulae. To achieve this 
will require a culture change that removes the fear and the sense of failure that result 
from many of the existing of the current teaching strategies. Many parents and teachers 
add to the difficulty of developing mathematical competencies by reinforcing the myth 
that success or failure at maths is genetic.  
 
Success in a knowledge economy will require a focus on skills at all levels. We must 
ensure that those entering the workforce are able to operate at the levels of productivity 
and innovation required to sustain our success. To achieve this we must boost leaving 
certificate (or leaving certificate equivalent) completion rates to greater than 90% and 
ensure that the quality of our graduates and post graduates rank in the top decile of 
OECD countries. 
 
Perhaps our greatest challenge is to upskill those in employment, ensuring that they 
have the skills to continue to be productive in the economy as the nature of employment 
changes in response to the forces of globalisation. We must develop a focus and a 
detailed approach to providing adults with the required mathematical competencies and 
numeracy skills comparable to that provided on literacy. 
 
Ireland became Europe ‘shining light’ by developing people through education. In a 
rapidly globalising world increasing our focus and investment on education will allow 
us to build on our past success.  
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Vox has been responsible for developing a framework for adult numeracy in 
Norway. In February 2006, the Ministry of Education and Research 
assigned Vox the responsibility for developing national standards for basic 
skills for adults: numeracy, literacy and basic ICT skills. These standards 
were officially approved by the Ministry of Education and Research in 
October 2007. We are currently developing guidelines for teachers, 
screening and diagnostic tests and a system of further education for 
teachers. In this article we will describe the Norwegian Framework for 
Adult Numeracy and all the work connected with it. 

   
Background 
 
The task for Vox was to establish a framework, recognizable as a part of the curricula 
for Basic Skills established in Norwegian Primary and Secondary School, but adapted 
to the needs of adults. The framework was to include a system of competence targets 
and guidelines for teachers and be complemented by diagnostic tests and self-tests, and 
a system of further education for teachers. 
 
Through participation in ALMAB, Adult Life Mathematics across Borders, a project 
financed by the Grundtvig action of the Socrates program, we were introduced in early 
2002 to the numeracy system which is part of the Danish Preparatory Adult Education 
(Groenestijn 2003). This was very inspiring for us and we thought that a similar system 
could be used for Norwegian learners.  
 
From teachers in adult education centres we have frequently heard that some of the 
learners do not benefit from ordinary maths lessons at lower secondary school level. 
According to the Middletown study approximately 15 % of the pupils who leave lower 
secondary school perform like an average fourth grader (Engström and Magne 2003), p 
127. When these learners later on realize they need to increase their level in basic skills, 
many of them will need to start at a more basic level than what has normally been 
offered at adult education centres. The results from the ALL-survey (Adult Literacy and 
Life Skills Survey) were maybe the most important factor that made Norwegian 
politicians see the need for a national framework for basic skills for adults. According 
to the ALL-survey as many as 10 % of the Norwegian adults score at what ALL defines 
as level 1 in numeracy skills. Around 30 % are defined as level 2. The proportion of 
adults scoring at the desired 3, 4 and 5 levels is quite low (60 %)(Gabrielsen, Haslund 
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et al. 2005), p. 21 – 22. Even though one can argue that the OECD exaggerates when 
defining what is the desirable numeracy level needed in order to manage tasks in 
today’s labour market and everyday life, the results from the ALL survey indicate that 
there is a need for a framework for numeracy training for adults.  
 
 
Target group  
 
Who is the national framework for adult numeracy meant for? 
Adults who wish/need to raise their basic skills in everyday life mathematics constitute 
the immediate target group. As mentioned earlier in this article, there are many adults 
who didn’t profit from the maths teaching they received in their school days. Some may 
lack motivation for a variety of reasons and some may have maths difficulties. The 
latter will benefit from working with the competence targets corresponding to level 1 
and maybe also at level 2 in the national framework for adult numeracy. 
 
Adult learners who have bad memories from their school experience with mathematics 
will lack the motivation needed to start again.  A different approach, provided by the 
new national framework, may help increase their confidence and motivation.  
 
In addition, approximately 10 % of the population suffer from such severe maths 
difficulties that they don’t benefit from the maths they learn in lower and upper 
secondary school (Ostad 2004). The national framework for adult numeracy can also be 
applied for this group of learners.  
 
How to get learners to enrol in numeracy courses: a major challenge 
Many of the weak performers in the Norwegian Adult Literacy and Life Skills Survey 
did not recognize their numeracy skills as insufficient (Lundetræ, Gabrielsen et al. 
2006), p. 45 – 49. They seem to manage their everyday life quite well and they don’t 
see the need to learn basic skills.  
 
The second Vox Barometer 20075 “Befolkningens holdninger til opplæring og egen 
kompetanse” (Attitudes to training and own competence in the population)  was a 
survey that intended to assess the adult workers’ attitudes to further education and 
training. The workers were also asked to assess their own job-related competences. The 
survey showed that the respondents with the lowest education were the least likely to 
participate in any kind of training. Another interesting result from the same survey was 
what the respondents within this group regarded as the main obstacles to participating 
in further training and education: lack of financial support, lack of adequate training, 
and the management not providing sufficient opportunities for the employees. It is also 
within this educational group that most adults respond that their unwillingness to 
participate in further training is caused by a general lack of ease in learning situations 
and by having had negative school experiences. (Vox 2007) p. 66 – 67.  
 
In our opinion the above-mentioned factors are circumstances worth paying attention to 
when approaching the learners who will attend numeracy courses for adults. And this is 
especially the case for learners who start a course at level 1. 

                                                 
5 The Vox Barometer is a nationwide biannual, quantitative survey monitoring the basic skills situation 
in the adult population in Norway 
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A system of three levels of competence targets 
 
How did we work? 
It was important for us to study different kinds of national numeracy frameworks before 
we started to develop our own. The Danish and the English numeracy frameworks have 
been our main sources of inspiration.  
 
We invited partners such as trade unions and employer organizations and important 
institutions in mathematics education in Norway for a meeting in June 2006. Lena 
Lindenskov, who developed the numeracy part of the Preparatory Adult Education in 
Denmark together with Tine Wedege presented the experience the Danes have had with 
their numeracy education for adults. Some of the participants from this meeting formed 
an external working group, consisting of two teachers from adult education centres, the 
head of the Norwegian Center for Mathematics Education, a representative of the 
National Parents’ Committee for Primary and Lower Secondary Education and one 
person who had worked on the numeracy part of the Norwegian ALL survey. 
 
The competence targets   
The competence targets are divided into three levels. Level 1 is defined as the capacity 
to understand simple mathematical information and applying simple computations. 
Level 2 is defined as being able to actively relate to mathematical information, 
processing information and to using numeracy/mathematics in new situations. Level 3 
is defined as understanding and using complex mathematical information actively to 
draw one’s own conclusions and communicate independently.  
 
At each competence level the targets are grouped according to three main mathematical 
topics: numbers, measuring and statistics. (Including probability at level 3). 
 
In connection with the competence targets we have listed some examples where 
numeracy can be applied. These examples are grouped according to the different arenas 
in which the adult person will make use of his skills:  1) In private and social life, 2) In 
working life and 3) In education and training.  
 
An English translation of the competence targets will be available on www.vox.no in 
the near future. 
 
 
Guidelines for teachers  
 
The guidelines for teachers contains a general part, for all basic skills, including topics 
such as general andragogy,  the use of different assessment tools and ways of 
approaching learners in different arenas.  

What is numeracy?  
The national framework has been based on the principles of the numeracy concept. We 
have, however, chosen to use the term everyday life mathematics instead of numeracy. 
We have elaborated on this concept in the guidelines for teachers. It has been important 
for us to emphasize that numeracy is a dynamic concept. Thus several different 
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definitions of it exist. In the ALL Survey numeracy is defined as follows (OECD 2005), 
p 6.:“Numeracy is the knowledge and skills required to efficiently manage and respond 
to the mathematical demands of diverse situations”. Numeracy is in other words a 
technical term for the mathematically related skills needed to cope in everyday life. It 
has been important for us to emphasize the difference between school mathematics 
measured in comparative surveys such as TIMSS (Trends in International Mathematics 
and Science Study) and numeracy. 
 
Denmark is so far the only Nordic country offering systematic basic skills training in 
adult everyday life mathematics. The Danes have translated the concept “numeracy” 
into “numeralitet”,  (Lindenskov and Wedege 2000). They have defined it as follows: 
“Numeracy consists of functional mathematical skills and understanding that in 
principle all people need to have. Numeracy changes in time and space along with 
social change and technological development”. 
 
 
Teaching in different arenas.  
Who are the guidelines for teachers intended for? 
The national framework for basic skills will be adopted by adult education centres and 
workplaces supported through the Programme for Basic Competence in Working Life. 
The guidelines are developed for teachers who will teach basic skills according to the 
national frameworks. The teachers mainly work in ordinary adult education centres or 
within the Study Associations, although there are also some private providers. 
 
The arena in which the learning occurs is an important factor to consider when 
choosing didactic models and materials. The guidelines for teachers will give examples 
on how to adapt the teaching to the context in which it takes place. 
 
Learning at the work place: the Programme for Basic Competence in Working Life 
Vox has the administrative responsibility for the Programme for Basic Competence in 
Working Life directed towards developing basic competence for employees and would-
be employees. The idea is to fund and monitor basic learning projects in enterprises.  
 
The programme concentrates on literacy, numeracy, and ICT skills. Any enterprise in 
Norway, private and public, can apply for funding from the programme. The 
programme started in 2006 and has been running for two years. For the second 
programme year, 20 mill NOK was allocated to 70 enterprises and 25 mill NOK will be 
given to enterprises for 2008.  This funding presupposes that the learning activity is 
based on the national frameworks for basic skills.  
 

A most heterogeneous target group  
In the guidelines for the teachers we have tried to emphasize the importance of being 
aware of the numeracy competence adults already have. The experiences adults have 
are an important foundation to build upon in a learning situation. Many adults have 
little confidence when it comes to everyday mathematical skills. Some activities where 
mathematical operations are involved are of such a routine character that the adults do 
not see the mathematical content. One way of making the adult participants conscious 
about such activities is to identify situations where money is involved, weights and 
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quantities are being counted, measured and calculated, and where time and distances 
are estimated.  
 
Cultural aspects are also important. Some adult immigrants may have just had a few 
years of schooling in their mother country. They may be able to handle money, but may 
have no experience with text book mathematics. Other adults with little schooling may 
have worked in situations where they used certain mathematical operations, for instance 
as shop assistants. They can weigh up and calculate how much the customers have to 
pay for their shopping, without necessary having acquired skills and competence in 
other areas. In an actual training situation some of the participants may have partial 
competence and skills equivalent to some of the targets at level 2, while their skills and 
competence in the other areas may correspond to level 1. Studies in the field of  
ethnomathematics (D'Ambrosio 2001), show that there are many mathematics in the 
world, and that Western Mathematics is just one of many. So even if immigrants don’t 
have training in school mathematics, e.g. Western Mathematics, that does not mean 
they don’t have any numeracy competence, and it is therefore important to focus on 
cultural and social aspects when teaching numeracy (Bishop 1991) (Bishop 2002). 
 
Norwegian adults don’t put mathematics into practical use today compared to what they 
did a few years ago. The reason for this is the fact that maths has become a hidden 
world: We receive our salaries directly into our bank accounts, we pay our bills via the 
Internet, when we shop we pay with our credit cards. We do not even have to count the 
money we have to pay, or the money we receive in return if we pay with cash. The 
income tax return form is already filled in when we receive it. We can just check it and 
return it via the Internet. We can buy soft drinks, chocolate etc. from machines that pay 
back the change automatically. When we are shopping, we don‘t have to do the 
measurements we used to do. As a result of this technological development adults seem 
to lose their calculation skills. “If you don’t use it you’ll lose it”. (Berg 2006) p. 78.  
 
It is important for teachers who will teach according to the national framework for adult 
numeracy to be aware of all the above-mentioned factors. Thus it is essential to make 
individual training courses where some of the competence targets in certain topics may 
quickly be ticked off as good enough and others may be studied more closely. 
 
During lessons it is important to take time for a conversation to find out what the 
participants’ knowledge really is. Through conversations and by having enquiring 
attitudes teachers can gain insight into what the participant knows and how she or he is 
thinking. This is of considerable importance when one is to make a tailored course for 
an adult participant in numeracy training. “The teacher is no longer merely the-one-
who-teaches, but the one who is himself taught in dialogue with the students, who in 
turn while being taught also teach.“ (Freire 1970)  
 
 
Diagnostic test and self-tests 
 
Vox has, in cooperation with Olav Lunde (Sørlandet kompetansesenter), Kjersti 
Lundetre (University of Stavanger) and Ingvill Stedøy Johansen (Norwegian Center for 
Mathematics Education, The Norwegian University of Science and Technology), been 
working on the development of a diagnostic test that is primarily meant as a means of 
placing the candidate on the right level, but which can also function as a means (for the 
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tutor) of uncovering common misconceptions in mathematics and give hints on steps to 
be taken to mend these misconception. The instrument can also be a pointer to the 
candidates’ learning potential.  
 
The mapping instrument consists of three parts: 

• an interview 
• testing of number comprehension and number treatment 
• test of skills in everyday life mathematics 

 
 
The interview is intended to be used to map the participant’s earlier experience in 
mathematics, school background, working experience, and so on. 
 
Number comprehension and number treatment will map the participant’s understanding 
of numbers and how they deal with numbers. For this part there is an instruction book 
on how misconceptions can be interpreted and how one can work in order to straighten 
them out. (McIntosh, Setten et al. 2007)  
 
The everyday life mathematics part will test the candidate’s competence in solving 
every day life mathematical problems. The test is built on Olav Lunde’s ideas on 
principles of dynamic testing (Lunde 1997). The intention is to learn something about 
the candidate’s learning potential.   
 
Not all course participants need to take the diagnostic test. Some learners have very low 
self-esteem when it comes to numeracy and mathematics. Thus they choose to start on a 
level 1 course. A mapping is recommended if the candidate wishes to start on level 2 or 
3. 
 
The results of the testing of number comprehension, number treatment and everyday 
mathematics can be used by the teacher who is going to teach the tested candidates. The 
information gained from the tests may be used  when tailoring courses to each 
individual’s needs.  
 
In addition to using the information that the mapping instrument gives, we recommend 
the tutor to find out as much as possible about the participants’ starting points for 
learning and how they think when doing mathematics. On the whole, conversation with 
the participants is highly recommended.  
 
Experiences from piloting the screening tests 
We have tried out the screening test in various adult education centres and in different 
workplaces. In the adult education centres we have basically tested immigrants and in 
the workplaces we have tested ethnic Norwegians.  
 
Our main impressions so far have been: 
Immigrants with poor Norwegian language skills experience the language as an 
obstacle and thus they use quite a long time to go through the test. The results from 
piloting the diagnostic test in the workplaces have been very good. The reason for this 
has, according to the management, been the difficulty to get hold of the employees with 
the poorest numeracy skills. 
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Self-tests  
Vox plan to develop self-tests to be published on www.vox.no.They will be based on 
the national numeracy framework for adults. The intention is that adult learning centres 
and organizers of training programmes at the work place can encourage potential 
learners to take the self-tests in order to get some insight of their own numeracy 
capacity. Self-tests enables them to reflect on themselves as thinkers and learners.  
 
 
Further education for teachers 
 
Background 
Vox has developed a framework, in cooperation with external experts, for a further 
education for teachers who are going to teach numeracy to adults. A similar education 
is also being developed for literacy and ICT skills. The teacher training centres at the 
University Colleges will be responsible for the provision of the education, which is 
meant for already qualified teachers.  
 
Why a system of further education for teachers? 
The teachers will need to gain awareness about numeracy and how numeracy teaching 
differs from traditional mathematics teaching. They also need to be able to plan and run 
numeracy lessons for adults that are based on the everyday life of the adults, and 
specially tailored for the workplace and the individual. The teaching should take into 
account the qualifications the adults already have in the form of their experience from 
school, private and working life.  
 
Adults who decide to start an education in basic numeracy come with their experience 
from school maths lessons. Many of them will probably feel that they have trouble with 
mathematics in one way or another. This trouble can have a wide range of reasons, 
from having forgotten how to do mathematics to severe maths difficulties. Thus it is 
necessary for teachers at this level to be aware of maths difficulties of all kinds, in order 
to be able to reflect on what to do about it and to put their thoughts into action. 
 
Should this education be compulsory for the teachers? 
This education for teachers will probably be compulsory in the future. When the 
Preparatory Adult Education was introduced in Denmark in 2001 a further education 
was intended to be compulsory for teachers teaching numeracy and literacy. Today, 
most of the teachers who teach adult numeracy in Denmark have such a qualification, 
but the principals in the adult education centres are still entitled to give dispensations to 
teachers without such an education. At Vox, we are convinced that teaching adults at a 
basic level is so different from teaching children and youths that a special education 
should be required. 
 
Organisation of the education 
The education is organised in modules and corresponds to half a year of full-time 
studies which is equal to 30 ETCS. 10 ETCS constitute a course on general pedagogy 
and didactics for adults, and is common for all the three subjects – numeracy, literacy 
and digital competence. The remaining 20 ETCS are subject specific. In the case of 
numeracy this corresponds to the four modules described below.  The reason for 
dividing the education into short modules is to make it more manageable for the 
students. They can take one module at a time and gradually build up their competence.  
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Provision 
The education will probably be provided as a combination of Internet-based self-studies 
and a few classroom meetings. It is possible that different modules will be provided by 
different universities and university colleges, so that the students can combine the 
modules and to some extent construct their own education.  
 
In the case of numeracy it is intended that most of the modules will be compulsory, but 
the last 5 ETCS are meant to be part of a pool of crossover modules from which one 
can choose freely. By crossover in this context we mean modules that combine topics 
from numeracy and literacy, or numeracy and ICT skills and so on. For the time being 
only one such module has been described – the relation between maths difficulties and 
reading difficulties. 
 
Content of the education 
The content of the education is divided into four modules as follows 
 

1. theory on basic numeracy for adults (5 ECTS) 
2. diagnostic testing, maths difficulties and assessment (5 ECTS) 
3. organizing for learning (5 ECTS) 
4. the connection between maths difficulties and reading difficulties (5 ECTS) 

 
Theory on basic numeracy for adults 
This module focuses on numeracy – the definitions of it and how it is different from 
traditional mathematics, on the didactics of numeracy and on the teaching of numeracy 
to ethnic minorities. We think it is of vital importance that the teachers are aware of the 
fact that they will teach learners having different backgrounds. They will teach in 
different workplaces with different working competences. The numeracy competence a 
worker has in a garage is different from the numeracy competence of an auxiliary nurse 
(Groenestijn 2002). They will also learn that individual adults may have very different 
numeracy backgrounds. The ethnomathematical approach is important because it 
focuses on building numeracy competence based on the learners own experience. The 
adults carry a lot of knowledge and experience which it is important to utilize in a 
learning situation (Bishop 1988).  Teaching materials will be based on a booklet 
containing a selection of relevant articles. 
 
Diagnostic testing, maths difficulties and assessment 
This module deals with diagnostic testing and especially dynamic testing to use in the 
teaching both for assessment and as a tool that may help the teacher get an insight into 
the learning potential of the learner. Further, there will be an introduction to maths 
difficulties at a basic level so that the teacher will become familiar with the topic. The 
third main topic is various methods of assessment, where a special emphasis is put on 
formative assessment. Teaching materials will be based on a booklet containing a 
selection of relevant articles such as this article on maths difficulties (Lunde 2005). 
 
Organizing for learning 
By organizing for learning we mean how to apply meaningful models and methods for 
teaching which are adapted to the level of the courses, the arena for the courses 
(workplace, adult learning centre, etc.) and the qualifications of the learners. Emphasis 
is also put on how to develop own material based on the competence targets of the 

 76



national standards for numeracy and the mathematics from everyday life. The module 
also deals with teaching at the workplace, and how to make this successful.   
 
The connection between maths difficulties and reading difficulties 
Research has shown that there is a considerable correlation between maths difficulties 
and reading difficulties (Ostad 1998) (Reikerås 2007). In this module this is studied and 
emphasis is put on making the teachers able to recognize reading difficulties among the 
learners and on developing suitable teaching methods for them.   
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This paper is compiled from three individual contributiions 
relating to Mathematics Prison Education in Ireland. 

 
Mathematics in Prison Education (Contribution 1) 

Catherine Byrne 
City of Dublin Educational Service to Prisons 

Dublin 
catherinebyrne@eircom.net 

 
This article shows how mathematics is “sold” through other subjects. Some 
learners are afraid of mathematics and need to lose some of the fear before 
they proceed. Others come in and crave mathematics, as it is “easier on the 
head than poetry”, so it is not possible to generalise. Thus some come to 
mathematics by undercover means, and others seek it out to fill their minds. 
Those who are keen can be taught by more conventional means while the 
others need a different approach. 
 
This article will focus on some methods to introduce mathematics by stealth, 
to the reluctant learner. Topics covered include starting mathematics 
conversations, mediation and mathematics, interculturalism and 
mathematics, and assurances used. 

 
Introduction 
 
Wheatfield is an adult male prison in west Dublin. Prisoners are all ages, backgrounds, 
nationalities and types of offender. 
 
Mathematics has been offered as a core subject, at all levels from basic to leaving 
certificate, since Wheatfield Prison Education Unit started in 1990. While it has not got 
the waiting lists that other subjects, such as cookery have, it has had a steady flow of 
takers. Many of these come to mathematics or “mathematics” through other teachers 
referring them to it for example, Physical Education, Music, Cookery Literacy or Art 
classes.  
 
Starting mathematics conversations in prison 
Teaching in a prison is often about catching the learner’s interest and drawing them in 
to a subject through conversation. Examples of conversations that have proved useful in 
the author’s experience include the following.  
 
Greyhound racing story. 

One man came in to do mathematics one day and when we started chatting he 
told me he had trained greyhounds. He talked about how drugs were used to fix 
races and the money that was involved. He knew how certain drugs could speed 
up a dog and some would slow down a dog and by how much in each case. This 
drug taking took a toll on the dogs, shortening their lives and also their running 
lives. He knew how many dogs were put down each year as a result and 
outlined the more humane option of emigration for dogs.  He knew there was 
demand in other countries and that Irish greyhounds could in the future go 
abroad to be re-homed after finishing racing, instead of being put to sleep. The 
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system of betting and fixing was very complex, as were as the details about 
drugs, their effects on finishing lengths and times. These provide perfect 
examples of ratio and proportion and the law of diminishing return. Coming in 
to the class on the first day, he did not think he was any good at mathematics 
but as we talked about the mathematics skills he had just outlined - 
measurement, comparisons, percentages, money, distance, body weights, 
statistics, probability and horse racing odds, his mathematics confidence grew. 
He was surprised to think that this was mathematics, as mathematics was “in 
books, with mad symbols”. This was a ready made teaching and learning 
opportunity. 

 
 
Pigeon story 

One man was a serious a pigeon fan; in particular he loved a type known 
colloquially as a tumbler pigeon. He could describe the angle of each bird’s 
flight, how the wingspan affects this, how each feather was angled, and the 
effect of clipping the wings on the tumbling speed; the wind resistance, the 
food, the weights, symmetry of the markings. This offered lots of potential for 
mathematics work. All we need is our own pigeon loft and a programmer to 
computerise their movement and mathematics class will never be the same 
again! The depth of mathematical knowledge that this man had was vast and 
provided material for many mathematics classes. Moving from the particular to 
the abstract concept is smoother when the learner has understanding and passion 
about the activity. 

 
 
Drugs 

 Drugs are a feature of modern society and also feature in prison. There is 
currently a programme of addiction counselling in prisons, and while this has 
had enormous benefits for those dealing with their addictions, it also means that 
drugs are a feature of conversations. Even for those who have given up drugs, it 
is a subject that often returns to conversations, as it can be a feature of 
rehabilitation, to reflect back on the whole activity around addiction. People 
who come in to learn mathematics and who have been or are still addicted have 
a ready-made topic through which the teacher can teach many mathematical 
concepts. The division of drugs, the cost, the dose, the process of de-toxing, the 
sliding scale of methadone use as they wean themselves off, the weight gained 
as health improves, are all very relevant conversations from which the teacher 
can draw mathematical concepts such as addition, subtraction, multiplication, 
division, ratio and proportion, percentages.  

 
 
Prison building and environment 
At times conversations can be hard to start in prison education, for example a person 
may be private about his hobbies, work and past life outside prison. Yet there is a 
wealth of material within reach simply by talking about the mathematics of the prison. 
Shapes, proportion, concepts such as parallel and perpendicular lines, angles and 
rotation are encountered everywhere. Questions that arise include the building shape, 
whether it is a rectangle, hexagonal or circle.  
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• The corridors and their angles, either parallel, perpendicular or guess what 
angle?  

• If there is a circle in the middle and six corridors off it, how can we work out 
the angle at the point where the corridor starts, given that a circle is 360 
degrees?  

• Looking at shapes, starting with window panes and how many fit into the 
frame?  

• How many floor tiles in a classroom?  
• How many rectangle tables do we push together to make a square?  
• The temperature 
• Sentencing policy: differences between concurrent and consecutive sentences 

can help describe abstract concepts such as the number line.  

 

Citizenship and mathematics 

“The aim of the Prison Education Service is to provide a high quality, broad and 
flexible programme of education that meets the needs of those in custody through 
helping them: to cope with their sentence, achieve personal development, prepare for 
life after release, establish the appetite and capacity for lifelong learning.” (Warner).  
Citizenship education is critical and mathematics is a great part of this subject.  Areas 
such as the environment, global warming, voting, wealthy distribution and fair trade 
economics, genocide and war all have lots of mathematics in them. Statistical data on 
bar charts, percentage changes in temperature, all offer current examples of 
mathematical concepts. In prison often people can feel cut off from the world outside 
and citizenship education can help reorientation to the outside world. 

Other topics that have in the author’s experience yielded rich mathematical 
conversations include: 
 
Gambling: 
Cards design 
Winnings 
Debts 
Probability 
 
The body: 
Symmetric or not? 
Fingers for counting 
3 dimensions of the body as applied to area and volume.  
How big a shadow do you cast, now and in another season?  
How much volume of water would you displace in a bath?  
 
Music and Mathematics:  
Music and sound waves bouncing off walls 
Number of beats in a bar 
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Mediation, mathematics and literacy 
Mediation skills training is taught as part of Personal Development and Citizenship 
Education in Wheatfield and some mediation concepts have great application to the 
teaching of mathematics and literacy to adults. The following core concepts in the 
process of mediation and conflict resolution can, in the author’s experience, help the 
teacher of adult learners. 
 
 

 Work with what’s in the room. ( Teacher and learner are as you are, in this 
setting at his time; accepting it may enable learning, wishing it was different 
inhibits learning) 

 Trust the process. (Given the right opportunity and activities, learning will 
happen) 

 Small events can bring huge changes. ( Adults can have great “spikes “ in 
learning as their life experience is so varied) 

 Go where people are. (Start by acknowledging the interests and values of the 
learner.) 

 Reframe (Take what they say and “mathematise” it.) 
 Move with the parties ( Leave a topic  if  the learner wants to, no matter how 

interesting you find it) 
 Encourage storytelling. ( This can reveal hidden skills and interests in the 

learner) 
 Ask powerful questions ( The right questions can allow the learner to reflect on 

his own learning needs and his prior learning) 
 
Mathematics is everywhere; it is just a matter of raising awareness, looking with new 
lenses at our immediate vicinity and applying mathematical words: thus we 
“mathematise” the world.  
 
 
Mathematics and Icebergs 
The iceberg image as applied to mathematics can help us develop ways to work with 
learners in a non intrusive way. The top of the iceberg represents those elements that 
are primarily in awareness, and those deeper areas that lie below the surface and are out 
of awareness. Mathematics is primarily in awareness, and can be a great starting point 
as it helps us look at the physical world and deal with it, and so there is less potential 
for causing distress than with other subjects. It can be a good starting point for some 
learners, and is a “safe” subject; many learners talk of how home mathematics 
homework in a cell can “fill your head”, and  “relax you, like crosswords or Sudoku” 
when under stress, in a way that more emotional or stimulating subjects can “wreck 
your head”. It can provide a way to the abstract part of the brain that can help sooth and 
detach. Learners from different cultures often find mathematics a good starting place as 
it transfers well; many concepts are the same in different languages. Also there is less 
risk of causing offence as it is more in awareness than other subjects that may evoke 
more emotions. 
 
Assurances used in teaching mathematics 
It is acceptable often in our culture to say that we are bad at mathematics but not to say 
we have problems reading and writing. This gives us teachers of mathematics a great 
advantage as we can assure the learners that they are in good company, as mathematics 
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students all over the country and even the world are struggling with the subject. The 
following assurances have been useful in the experience of the author. 
 

“No one is an absolute beginner at mathematics”. When we were babies we played 
with our toes, figures how many we could eat at a time, which was mathematics and 
measuring. We use mathematics when we move and turn up the radio and cook and 
eat and drink and work.  
“It’s OK to say “I can’t do mathematics”, lots do.” Ask friends, other teachers and 
staff, you will be guaranteed to find more who say they are bad at mathematics then 
admit to being bad at English. 
“Mathematics is often taught badly”. Some mathematics teachers are so “brainy” 
they can’t understand anyone who does not get it straight away, we can say. Also, 
some are doing mathematics and don’t really want to do it as they are not that sure 
of it themselves, so can not express concepts they do no get themselves.  
“Everyone has a way of doing mathematics; we just have to find yours”. Some learn 
through practical ways, by doing, feeling shapes, counting fingers, others through 
memorising, songs or nursery rhymes! Here it can be useful to refer to Gardner’s 
eight intelligences, and reassure that we all have these intelligences but may need to 
bring in several of them before a concept clicks with us. 
“Self esteem is linked to mathematics; it’s easier when you feel good about 
yourself”.  Anxiety and   negative attitudes to mathematics can be eased and can to 
lead to improvement in learning, by good mathematics tuition.  
“It can fill your head when you are in the cell” 
Mathematics can lead to abstract thinking which can help us detach from stressful 
situations. 
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Mathematics in Prison Education (Contribution 2) 
 

Brendan O' Hara 
 

Wheatfield is an adult male prison in west Dublin, Ireland with a population of 
approximately three hundred and sixty inmates. It caters for an increasing number of 
nationalities year on year who are serving time for all types of offences and are aged 
eighteen and over. The prisoners are obliged to attend the following daily activities: 
school, workshops, laundry, kitchen or garden. On average fifty percentage of inmates 
attend the school and their attendance will vary from one class a week for a short 
number of weeks to five days a week including night classes over a number of years. 
There are approximately fifty programmes of study offered to students as well as 
having full access to all Open University under-graduate and post-graduate 
programmes.  
 
Education must compete with the aforementioned activities for students and 
mathematics must then compete with the many other programmes on offer. This large 
spectrum of choice for students results in them choosing activities and subjects, which 
they like and usually this correlates with activities and subjects that they are good at. 
Hence, the students who enrol for mathematics are usually those who have a good grasp 
of basic numeracy and enjoy solving mathematical problems. There are however, a 
minority of students with basic needs in mathematics who have come to study this 
subject as they recognise it as a barrier to progress in their everyday lives. Some of 
these students are sent to us from the workshops and have specific needs, for example 
they need to find area and volume or to know how to make a right angled triangle. 
Others come from having a trade such as building and need or wish to improve their 
mathematical ability.  
 
The challenge faced by me as a mathematics teacher is how to attract more students 
(especially those who have basic mathematical needs) to study mathematics. Firstly, I 
must ask the question – Why would or should they study mathematics? I can think of 
many positive reasons why they should but from their perspective things might look 
very different. Consider the following student’s attitude as summarised in this poem: 
 

Maths – A Tool 

 
Maths! Oh Maths! 

You made me such a fool 
You etched away my confidence 

And made me feel 
A Tool 

 
Students who come to me for help for basic numeracy often begin by telling me how 
bad they are at mathematics. They talk about having a mental block, about X’s and Y’s 
and not having a clue what that’s all about. They talk about maths in such a negative 
way that a blind man could see that its no fun. They are now returning to maths because 
they need maths.  
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These students fail to see that since they ceased their formal education they have 
continued to study mathematics through their own subject area such as carpentry 
(working out lengths, angles, etc.) and/or their day to day living. Now, as adults their 
bank of knowledge is much greater than when they were teenagers.  
  
I do not pretend to have the answers as to how to attract students to engage in 
mathematics. I have through general observation made the following points regarding 
pupils with basic mathematical needs: 
• In prison education, which is voluntary, we get a disproportionate low number of 

students with basic mathematical needs. 
• Students with basic mathematical needs have a negative attitude towards 

mathematics. This seems to emanate from a negative attitude towards mathematics 
in formal education, especially that of algebra.  

• These students seem to under-estimate the amount they know and have learned 
regarding mathematics and logic through their life experience.  

 
One of the ways that I, (with the help of other mathematics teachers) have addressed 
this need is to develop a folder aimed at these students. The folder is self-contained and 
is aimed at fulfilling the level three FETAC requirements. Each new exercise in this 
folder contains questions followed by a sample answer and explanations followed by 
similar questions. Some students (even those who deem themselves to be weak at 
mathematics) can complete this folder with little or no assistance. Students seem to like 
this method of study as it frees them of deadlines, of the pressures of examinations and 
they can study in their own time and at their own pace without the embarrassment of 
being corrected publicly.  
 
To conclude I now teach mathematics in an ideal setting to ascertain the most 
appropriate mathematical content and method of delivery to my captive audience. I 
have the freedom to experiment. I have the interest in this subject to motivate me to 
design both new syllabi and methods of delivery. The students have the freedom 
through voluntary education to give me the feedback I need –but sadly if their feedback 
is negative I may never see them again.  
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Mathematics in Prison Education (Contribution 3) 
 

Gerard MacElligott 
 

Chess as a tool to get students in maths: 
 
Maths is often perceived as a difficult subject. So difficult in fact that one nearly needs 
to be a genius to be any good at it. For those who haven’t seen the game, chess can be 
seen in the same way – i.e. very difficult and beyond the reach of the average student.  
 
However chess is not a difficult game and is accessible to most people.  
So the strategy is to get students interested in chess. Once the student can play chess 
his/her confidents grows and he/she will then feel less intimidated by the prospect of 
doing maths. Maths by stealth  
 
Chess is taught as a subject in Wheatfield Prison and is also frequently played by 
prisoners during recreation periods. The “Open Learning Centre” in the prison which is 
a supervised study area often has students playing chess. This allows students studying 
arts type subjects to be introduced, by stealth, into the wonderful world of maths. Often 
inmates will see the game being played and will come over to investigate – they are, 
now, being lured, unknowingly into the world of mathematics. The equations are 
 
Chess is very much a mathematical game - both maths and chess are about problem 
solving. In chess every move of ones opponent poses new problems to be solved. There 
is, more or less, instant feedback. If one fails to solve the problems posed - one looses 
the game. But solving the problems posed means winning and is very gratifying.  
 
Chess can help in the understanding of many mathematical concepts. For example each 
of the 64 squares has a grid reference. The files (columns) are lettered a-h while the 
rows are numbered 1-8. So the squares on the board have references such as a1, c4, d2, 
h8 etc. This is of course is similar to co-ordinate geometry or a spreadsheet.  
 
The different chess pieces move in different ways and therefore have different relative 
values. So when capturing an opponents piece but possibly loosing a different value 
piece in return, one has to compare the profit/loss of the transaction.  
 
Chess also improves mental calculation because one has to calculate possible moves 
before executing them on the board. With practice one can calculate more deeply and 
more quickly. One then starts to recognise patterns of solutions just as one would in 
solving mathematical problems. 
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A comparison of the frameworks and items of the ALLS 
numeracy surveys and the PISA mathematical literacy surveys 
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The evolution of the adult numeracy assessment frameworks and items 
of the IALS, ALLS and proposed PIAAC surveys reflects a trend 
towards a broader and more integrative view of numeracy. The recent 
PISA surveys of mathematical literacy in schools used a framework 
and items that focus on how well students can deal with realistic 
mathematical problems, and represents a significant departure from 
those of TIMMS and other international surveys of school 
mathematics which focus on assessing commonalities of school 
mathematics curricula across countries. This development suggests a 
convergence in the concepts of numeracy and adult mathematics and 
those of mathematical literacy as developed in schools. This 
presentation explores this convergence by comparing the ALLS 
numeracy framework and items and PISA mathematical literacy 
framework and items 
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In this paper we outline and share examples of our work in progress on an 
inter-disciplinary project to develop a benchmark for a key aspect of 
numeracy for nursing, ‘Medication Dosage Calculation: Benchmark 
Assessment for Nursing’, funded by NHS Education Scotland (NES). The 
project is exploring the key issues associated with determining the 
achievement of competence in nursing numeracy. It provides a real 
opportunity to establish a UK (and potentially also international) 
benchmark for nursing competence in numeracy at point of registration. 

Numeracy is a key skill for professional practice in nursing (Hutton, 1997). From 
September 2008 the body regulating the profession in the UK (the Nursing and 
Midwifery Council, NMC) will require nursing students to achieve 100% in a test of 
numeracy in practice (NMC, 2007a) before they will be allowed to register as nurses, 
yet there are currently no national standards for teaching and/or assessment of 
numeracy during pre-registration nurse training. Without such a standard, the measure 
of numerical competence is: 

... in the eye of the recipient of evidence of that competence, be it Higher Education 
Institutions, Regulators, Employers or Service Users. (Hutton, 2004) 

Medication errors6 are an aspect of clinical governance which has been highlighted 
recently by the National Patient Safety Agency (NPSA) and this issue is currently 
targeted for remedial action (NPSA, 2006a, 2006b). The number of injuries and deaths 
that can be attributed to medication errors in the NHS is unknown but 9% of incidents 
reported to the NPSA in its pilot data audit involved medicines (NPSA, 2003); this is 
consistent with historical data but since calculation error is not separately identified we 
do not know how many of these were calculation errors. The Department of Health 
report on Improving Medication Safety (Smith, 2004) put some of the blame for 
medication errors on inadequacies in the education and training of both doctors and 
nurses. In Scotland, two recent reports, Learning from Experience (SEHD, 2003) and 
Safe Today, Safer Tomorrow (NHS/QIS, 2006), have focused on patient safety and risk 

 
Notes 
6. The NPSA has adopted the terminology of the US National Co-ordinating Council for Medication 
Error Reporting and Prevention: “A medication error is any preventable event that may cause or lead to 
inappropriate medication use or patient harm while the medication is in the control of health 
professional, patient or consumer.” (Smith, 2004, p.20) 
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management, including medication error. The NPSA, in partnership with the British 
Medical Journal (BMJ) Publishing Group, has provided a standardised on-line 
educational package for junior doctors (NPSA, 2006a) but as yet nothing has been 
instigated for nurses. 

While medication errors are multi-factorial, lack of competence in numerical 
calculation is often cited as a key area of concern, especially with respect to medication 
dosage calculation (Weeks, Lyne, & Torrance, 2000). Numeracy in the healthcare 
context is much broader than medication calculation, but this is its most visible and 
commonly cited example, and greater consistency in assessment would strengthen 
support for enhancement of learning and teaching approaches. 

Employers are charged with reducing error rates year on year (Department of Health, 
2001) and new nurses can expect employers to include mathematics assessment as part 
of the interview process and within their employment. Anecdotal evidence suggests that 
many NHS employers are not confident that newly qualified nurses have the numeracy 
skills required for safe practice and some employers impose their own tests of 
numerical competency when selecting for Staff Nurse posts. These locally constructed 
tests are in all probability neither reliable nor valid and ad hoc testing of this nature is 
unlikely to provide assurance of competence. Service Managers and Practice 
Development Leads have also identified numeracy development needs amongst 
registered staff, but, in the absence of a benchmark, or diagnostic assessment, it is often 
difficult to determine which skills require development, or when competence has been 
achieved. 

A recent Commission for Healthcare Audit and Inspection report, The Best Medicine. 
The management of medicines in acute and specialist trusts7 made the following 
recommendations, which would go some way to addressing this situation: 

We recommend that the National Prescribing Centre lead a national exercise to identify 
existing best practice and then develop tools to test the medicines-related competency of 
staff in areas of high risk. These tools should be suitable for assessing all professional 
groups involved in prescribing and handling medicines. Trusts should also identify areas 
of medicine that are not adequately covered on training courses for each professional 
group of staff and implement actions to address deficiencies. (Commission for 
Healthcare Audit and Inspection, 2007, p.20) 

The Benchmark project 
Against this background, following on from a review of relevant literature (Sabin, 
2001) the recommendations in the consultation on Healthcare Numeracy (NES 
Numeracy Working Group, 2006)8, NHS Education for Scotland (NES) has brought 
                                                 
7 Authorities and trusts are the different types of organizations that run the NHS at a local level. 
8. NES recommended: 

1. A standardised suite of nationally recognised and validated Healthcare Numeracy 
provision that demonstrates sound academic progression and vocational relevance. 

2. Development of national guidance and practice placement standards regarding numeracy 
learning. 

3. Closer collaboration between Higher Education, Further Education and the service. 
4. National on-line resources for learning, teaching and assessment of healthcare numeracy. 
5. Development of a national multi-disciplinary benchmark assessment designed to 

determine competence achievement at the point of registration. 
6. Once developed, the standard could be used as a benchmark for employment purposes. 

 89



together an interdisciplinary group of subject experts from across the UK to explore the 
key issues associated with determining achievement of competence in nursing 
numeracy. The project is entitled ‘Medication Dosage Calculation: Benchmark 
Assessment for Nursing’. We are focusing on medication-related calculations because 
this is the most common exemplar for nursing numeracy. Furthermore, incorrect 
calculation of medication dosage can result in harm to patients and to the reputation of 
the profession. 

The NMC requires universities to judge nursing students’ mathematics ability at entry 
and at registration (NMC, 2004) and more recently, also at entry to branch (Adult, 
Child, Mental Health, and Learning Disability) (NMC, 2007c). We are focusing on 
proposing the establishment of a benchmark at entry to register because this is the point 
at which students become registered nurses, responsible for their professional practice 
within the NMC’s regulatory framework. 

Regulation: Nursing numeracy as an element of fitness to practise, fitness for 
purpose and fitness for award 
The NMC has a clear and specific remit of public protection through professional 
regulation and uses its statutory control over the approval and monitoring of nursing 
education to ensure that appropriate professional standards are fostered amongst new 
practitioners and that achievement is determined through robust assessment. To that 
end, the NMC has established key competencies to be achieved at the end of the first 
‘common foundation year’ at ‘entry to branch’ and at the end of the programme, on 
‘entry to the register’. Further, in identifying that entrants to pre-registration 
programmes require a foundation of literacy and numeracy skills from which to 
develop, for example, proficiency in communication and drug calculation skills 
relevant to professional requirements, the NMC has also set minimum entry 
requirements which must be met before applicants can begin their professional 
education. These requirements are outlined in the following sections. 

Numeracy requirements on entry to pre-registration nursing programmes 

The NMC identifies standards for both literacy and numeracy as specific components 
within their general entry requirements (NMC, 2004). In providing guidance to support 
this, the NMC suggest that evidence of literacy and numeracy may be deduced from 
academic or vocational qualifications, through evidence of key/core skills abilities, or 
through the approved educational institutions’ own processes, which may include 
portfolios or tests for those without formal qualifications. NMC also states that 
educational institutions are additionally entitled to set their own specific educational 
entry requirements, which may be at a higher level than those required by the NMC. It 
is acknowledged that it would be regarded as best practice if all key stakeholders 
(educators, students, regulators, employers and the public) could agree on educational 
entry requirements for nursing. In the absence of such an agreement, the NMC 
regulatory standards place the onus for determining suitability for entry to programmes 
on programme providers (i.e., the Higher Education Institutions which provide pre-
registration nurse education programmes). 

                                                                                                                                            
(NES Numeracy Working Group, 2006). 
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Numeracy requirements within pre-registration nursing programmes: the 
assessment of health related numerical competence in the Essential Skills Clusters 
Since the publication of the NMC Standards of Proficiency for Pre-Registration 
Nursing Education Programmes (NMC, 2004) and in response to concerns raised by 
registrants and within the media, the NMC has sought to strengthen the process by 
which the achievement of specific skills is determined at the point of registration. 
Recognising that skills are often not demonstrated in isolation but as composite 
activities, the NMC has characterised these as ‘Essential Skills Clusters’ (ESCs) and 
has consulted with UK stakeholders regarding their development (NMC, 2006). This 
consultation process culminated in the publication of NMC Circular 07/2007 (NMC, 
2007c) which specifies the UK-wide generic skills (in ‘care and compassion’, 
‘communication’, ‘organisational aspects of care’, ‘infection prevention and control’, 
‘nutrition and fluid maintenance’, and ‘medicines management’) required to support the 
achievement of the existing NMC outcomes for entry to branch and the proficiencies 
for entry to the register. The ESCs are mandatory within the curriculum with effect 
from September 2008, but their interpretation is left to individual Higher Education 
Institutions (HEIs), as the NMC states: 

- Essential Skills Clusters must be integrated into existing approved pre- registration 
programmes in a way that they remain visible and identifiable. It will be for programme 
providers to determine how these are used, incorporated and assessed. 

- Providers approving new programmes (or re-approving existing programmes) must 
demonstrate the integration of ESCs into the curriculum and how they are to be used, 
incorporated and assessed. The application of the ESCs will be evaluated through 
ongoing NMC quality monitoring. (NMC, 2007b, p.3) 

The requirements for pre-registration nursing programmes specify that at entry to 
branch, under the domain of ‘care management’, nursing students are required to 
demonstrate achievement of all ‘common foundation’ outcomes. These include 
demonstration of the “literacy, numeracy and computer skills needed to record, enter, 
store, retrieve and organise data essential for care delivery” (NMC, 2004, p.3). 

Whilst there would appear to be an axiomatic relationship between numeracy 
achievement at the earlier stages (pre-programme and mid-programme) and 
achievement at point of entry to the register (award), there is presumably still the 
opportunity to improve skills from a low base during the programme of preparation. 
Therefore, the NMC’s focus on public protection through regulation places the 
determination of numerical competence at point of entry to the register as the key 
measurement point for achievement of competencies, including numeracy, since lack of 
achievement at this stage would undermine the assurance which registration provides. 
At entry to register all nursing staff are required to demonstrate the achievement of all 
professional competencies in order to show their fitness to practise and fitness for 
award. 

‘Health related numerical assessments’ are specified in the ESCs set out in NMC 
Circular 07/2007 (NMC, 2007c) and mapped against the Standards (NMC, 2007d). 
Annexe 1 to the Circular sets out the requirements for health related numerical 
assessments as follows: 
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Summative health related numerical assessments are required to test skills identified (*) 
within the ESCs that encompass baseline assessment and calculations associated with 
medicines, nutrition, fluids and other areas requiring the use of numbers relevant to the 
field of practice:  

- For entry to the branch, programme providers will use the ESCs to inform the nature 
and content of the assessment, including whether to assess through simulation. They 
will determine their own pass mark and number of attempts. 

- For entry to the register, programme providers will use the ESCs to inform the nature 
and content of numerical assessment in the branch programme where a 100% pass 
mark is required and all assessment must take place in the practice setting. The number 
of attempts is to be determined by the education provider. (NMC, 2007b, pp.2-3) 

The competencies required are set out in a series of statements in Annexe 2 to the 
Circular (NMC, 2007a). For example, under the ESC ‘Medicines Management’, it is 
stated that patients or clients “can trust a newly registered nurse to correctly and safely 
undertake medicines calculations” as follows: at entry to branch, s/he “Is competent in 
basic medicines calculations”; at entry to the register, s/he “Accurately calculates 
medicines frequently encountered within Branch”. The associated “Indicative Content” 
is set out as: “Numeracy skills, drug calculations required to administer medicines 
safely via appropriate routes in Branch including specific requirements for children and 
other groups” (NMC, 2007a, p.25). 

Strengths and limitations of the present regulatory framework with respect 
to numeracy 
The increased level of specification of health related numerical assessments embodied 
in the new Essential Skills Clusters is welcome, as is the inclusion of ‘nutrition, fluids 
and other areas requiring the use of numbers relevant to the field of practice’ as well as 
medicines calculation. The focus upon medicines calculation within the ESCs reflects 
both its visibility as a form of embedded ‘nursing numeracy’ and its prominent media 
profile in relation to risk and public safety. In characterising the assessment of 
numeracy in terms of practice-based medication calculation, the NMC appears to be 
seeking to address the concerns of both those who view numeracy as entirely 
contextualised, and those who view it as a core skill per se, albeit in a nursing guise. 
The focus upon ‘drugs frequently encountered’ and ‘via appropriate routes in the field 
of practice’ is important, since this competence will apply across nursing branches as 
diverse as Mental Health and Children’s Nursing. However, despite these 
improvements, the present dispensation has some fundamental limitations. 

Firstly, health related numerical competence is not defined (although it is exemplified) 
by the NMC, an unfortunate omission given that numeracy is known to be a slippery 
and contested concept (Coben et al., 2003, p.9). 

Secondly, the NMC acknowledges that: “The ESC skills statements have not been pre-
tested for reliability or validity and may not be suitable for directly assessing 
competence”. Programme providers are accordingly required “to determine and 
demonstrate how these are integrated, applied and assessed within local assessment 
schemes” (NMC, 2007b, p.3). This is problematic with respect to numeracy since we 
know that: 
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the assessment of calculation ability has either been based upon an assumption that the 
results of medication-calculation tests will correlate neatly with actual ability in clinical 
practice, or that observation and assessment of episodes of clinical performance will be 
able to infer the required level of underpinning knowledge. Fixed-point competence 
assessment is unlikely, in itself, to be any more useful than an individual test score at 
encouraging or determining the creative application of calculation skills in practice. The 
literature suggests that neither approach has, in isolation, been able to identify or support 
students and practitioners who struggle with this area of practice. (Sabin, 2001, pp.7-8) 

Thirdly, the NMC entry requirements allow for a determination of suitable numerical 
competence to be made from a number of forms of evidence, and individual Higher 
Education Institutions may apply different criteria in satisfying themselves about a 
student’s numerical aptitude on entry. This has already led to wide variations in the 
interpretation and application of the NMC Standards, potentially based more upon 
student supply and demand than outcome analysis. 

Crucially, the NMC requirement that nursing students must achieve a 100% pass in a 
test of drug calculations in practice in order to register as nurses is meaningless unless 
we know what is being assessed and to what standard. Uncontrolled testing will lead to 
each Higher Education Institution or practice area developing its own test, with no 
measures of reliability or validity; standards will be variable in the extreme. 
Furthermore, practice settings simply cannot guarantee that the student is exposed to 
the full range of medication dosage problems, for example, involving calculations of 
sub-, multiple- and unit-dose. We have to ask: 100% of what? 

A benchmark assessment solution 
Providing an authentic, but safe environment in which students may both practise and 
be tested on the skills required, and in which support for the development of these skills 
is incorporated, would seem to be a better way forward, with these skills specified in a 
benchmark assessment. Confidence that the nurses’ educational programmes will equip 
them with the necessary competence for safe medications dosage calculation should be 
the key factor. 

The benefits of establishing a suitable national benchmark are considerable. A robust 
statement of the competence in numeracy required of nurses would give programme 
providers a clear standard at which to aim. A benchmark standard of numeracy 
incorporated into the final assessment would ensure that nurse education was fit for 
purpose. Such a benchmark assessment would allow providers and nursing students to 
measure their progress towards the standard required for safe and effective practice as 
they progress from entry to branch to entry to register. A benchmark would also assure 
employers of registered nurses’ competence with respect to numeracy and obviate the 
need for repeated testing of applicants for nursing jobs and nurses in service. If a 
specific numeracy competence standard were to be established at ‘point of entry to the 
register’, and robust tools developed to measure its achievement, then the relationship 
between that standard and levels of achievement, which might precede it at ‘entry to 
branch’ or ‘entry to programme’ could be determined and other benchmark measures 
subsequently established. Thus ‘likelihood of success at entry to the register’ could be 
calculated relative to ‘level of achievement at point of entry’, and this coefficient used 
to guide supportive intervention. 
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This further suggests that a test of ability to calculate drug dosages competently by the 
end of ‘training’ should be the culmination of a programme of education and formative 
assessment with suitable feedback to aid development, which begins at entry to the 
programme and is continuous throughout the three years of training. 

How students are assessed against the standard and prepared for an assessment are also 
essential aspects of the benchmarking process and establishing a benchmark assessment 
would allow education providers to test out different approaches to supporting 
numeracy learning and teaching. 

In the next section, we consider what such a benchmark assessment might look like and 
the principles that should inform its development. 

Principles of adult learning and teaching 
The teaching and assessment of numeracy for nursing should be consistent with 
research-based principles of adult learning and teaching in which we draw on 
constructivist and socio-cultural approaches (Coben, 2000; Tusting & Barton, 2006). 
These principles we characterise as follows: 

• Learning is a purposeful, goal-directed activity building on prior knowledge and 
experience to shape and construct new knowledge and a social activity embedded 
in a particular culture and context. 

• Effective learning requires that the learner understand not only the facts but the 
underlying principles, patterns and relationships acquired through the application 
of knowledge9. 

• Knowing when and how to apply what has been learned (procedural knowledge) 
is central to expertise, and can be acquired only through practice in an authentic 
environment. 

• Teaching involves informed interpretations of, and responses to, learners’ 
approaches to learning. 

• Metacognitive strategies can be taught. 

• Scaffolding instruction helps learners to develop their fluency, independence and 
range as they move from being a new learner to becoming an expert learner. 

A modern conception of numeracy 

Modern conceptions of numeracy stress the importance of effective use, not just 
knowledge and skills, and purpose, in making sense of use. The situatedness of 
numeracy, shaping its use and purpose, is stressed, as is critical engagement on the part 
of the numeracy ‘agent’, in this case, the nurse or student nurse (Coben et al., 2003; 

                                                 
9 The assumption of the ‘application’ of knowledge is problematic. Engeström (Engeström, 2001) and 
others (FitzSimons & Coben, 2007; Kanes, 2003) have argued that knowledge is not simply ‘applied’, 
instead, locally ‘new’ knowledge is developed in ever-evolving workplace situations, drawing upon 
what has previously been learned but in creative ways appropriate to the context and situation at hand 
(Gail FitzSimons, private communication, 19 Sept., 2007). 
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Condelli et al., 2006). With this in mind, we have adopted the following working 
definition of what it means to be numerate: 

To be numerate means to be competent, confident, and comfortable with one’s 
judgements on whether to use mathematics in a particular situation and if so, what 
mathematics to use, how to do it, what degree of accuracy is appropriate, and what the 
answer means in relation to the context. (Coben, 2000, p.35, emphasis in the original) 

Teaching, learning and assessing numeracy for nursing 
Integrating numeracy into healthcare education and training in order to support trainees 
before they join the profession presents challenges in that nursing lecturers may not 
recognize the numeracy in nursing or know how to teach it. At the same time, adult 
numeracy tutors are unlikely to know the numeracy requirements of the healthcare 
context; there is in any case a low base in terms of the numbers of trained, experienced 
adult numeracy tutors and numeracy has until recently been somewhat overshadowed 
by literacy in the Scottish ‘adult literacies’ field (Coben, 2005). We suggest that a team 
approach, with healthcare professionals and adult numeracy specialists working 
together on contextualised numeracy teaching and assessment, may offer a way 
forward, alongside the development of training, continuing professional development 
(CPD), teaching, learning and materials geared to healthcare professionals’ numeracy 
needs. 

Given the continued focus upon widening entry to the healthcare professions, and the 
impetus for adopting non-traditional routes, it has been argued that demanding 
minimum levels of numeracy, as determined by school qualifications, would impact 
greatly on recruitment, and indeed, could be prejudicial to many potentially competent 
staff (Hutton, 1998). Nonetheless, recent NMC consultation work on general entry 
requirements has focused upon a review of whether further guidance should be 
provided on minimum entry criteria, including numeracy standards. We suggest that a 
formative testing of numeracy skills at entry to programme would provide a baseline for 
developing competence. There is firm evidence that formative assessment improves 
learning (Black & Wiliam, 1998). 

Nursing numeracy is strongly situated in the nursing/healthcare context and, as 
Williams and Wake point out, mathematical processes tend to become crystallised in 
‘black boxes’ shaped by workplace cultures, with instruments, rules and divisions of 
labour tending to disguise or hide mathematics. They argue that training programmes 
need to be better aligned with the needs of students (Williams & Wake, 2007). In 
particular, nurses’ skills need to be sufficiently robust to cope with the stress, anxiety 
and time pressures of nursing, given that nursing is safety-critical activity: they need to 
be numerate under pressure. 

Teaching and assessment for numeracy in nursing should be able to generate: 
independence; good critical judgment (e.g., on how accurate to be, when to estimate, 
within what tolerance and why); proficiency in practice; and accountability to relevant 
stakeholders. Numeracy for nursing must have high use value and high exchange value 
(Coben, 2006). It must be integrative, i.e., it must incorporate the mathematical, 
cultural, social, emotional and personal aspects of each individual in a particular 
context (Maguire & O'Donoghue, 2003). Assessment for numeracy in nursing must be 
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formative (for effective learning) and summative (for accountability)10 (Wiliam & 
Black, 1996). 

The nursing profession must recognise the relative importance of numeracy in the 
whole context of practice in order to ensure safety and quality in such key aspects of 
nursing practice as: drug administration and prescribing; fluid balance calculation; 
support for patients’ nutritional needs; calculation of intravenous fluid 
requirements/rates; calculations related to weight and body mass index (BMI); nursing 
administration; plotting and recording data; and understanding relevant research and 
evidence. 

Good practice principles for numeracy benchmark assessment 
We have developed the following research-based criteria for the features of an effective 
numeracy benchmark assessment tool. Such a tool should be reliable, valid and capable 
of recreating the complexity of nursing numeracy in an authentic assessment 
environment. Specifically, it should be: 

• Realistic: Evidence-based literature in the field of nursing numeracy (Hutton, 
1997; Weeks, 2001) strongly supports a realistic approach to the teaching and 
learning of calculation skills, which in turn deserve to be tested in an authentic 
environment. Questions should be derived from authentic settings. A computer 
based programme of simulated practice in drug calculations, formative testing, 
with feedback on the nature of errors made, has been shown to develop 
competency in medication dosage calculation, which can be also demonstrated in 
the clinical areas (Weeks, Lyne, & Torrance, 2000). Exposure of students to real-
world situations is recommended (Weeks, 2001). 

• Appropriate: The assessment tool should determine competence in the key 
elements of the required competence (OECD, 2005; Sabin, 2001). 

• Differentiated: There should be an element of differentiation between the 
requirements for each of the branches of nursing (Hutton, 1997). 

• Consistent with adult numeracy principles: The assessment should be consistent 
with the principles of adult numeracy learning teaching and assessment, having 
an enablement focus (Coben, 2000). 

• Diagnostic: The assessment tool should provide a diagnostic element, identifying 
which area of competence has been achieved, and which requires further 
intervention (Black & Wiliam, 1998). Thus it should “provide information to be 
used by students and teachers that is used to modify the teaching and learning 
activities in which they are engaged in order better to meet student needs. In other 
words, assessment is used formatively to ‘keep learning on track’”. (Wiliam, 
2006). 

                                                 
10. “An assessment is defined as serving a formative function when it elicits evidence that yields 
construct-referenced interpretations that form the basis for successful action in improving performance, 
whereas summative functions prioritise the consistency of meanings across contexts and individuals.” 
(Wiliam & Black, 1996, p.537). 
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• Transparent: The assessment should be able to demonstrate a clear relationship 
between ‘test’ achievement and performance in the practice context (Weeks, 
Lyne, Mosely, & Torrance, 2001). 

• Well-structured: The assessment tool should provide: 

• a unique set of questions with a consistent level of difficulty; 

• a structured range of complexity; and 

• the assessment should take place within a defined framework, at points 
by which students can be effectively prepared, while allowing time for 
supportive remediation. (Hodgen & Wiliam, 2006) 

• Easy to administer: the assessment should provide the opportunity for rapid 
collation of results, error determination, diagnosis and feedback (Black & 
Wiliam, 1998). 

Examples of assessment items 
Examples of items from the exemplar assessment tool we have developed for this 
project are given below (Figure 1). The tool has been designed by Keith Weeks and 
Norman Woolley as part of the Authentic World® program. This program is based on a 
constructivist-centred design drawn from the work of Piaget (1983), Bruner (1975), and 
von Glasersfeld (1987). Its aim is to facilitate the students’: 

• visualisation or ‘seeing’ of the elements of the dosage calculation problem as 
manifested in clinical practice; 

• mapping of these elements onto the word-based formulae and number-based 
equations used to solve the problem. 

The constructivist education process forms part of a cognitive apprenticeship 
framework (Collins, Brown, & Newman, 1990). This framework: 

• models the expert problem solving processes that may be obscured from students 
in the classroom and clinical settings; 

• facilitates authentic diagnostic assessment of a student’s dosage calculation 
ability using interactive representations of the syringes, etc., used to measure and 
administer medication dosages in clinical practice. (Weeks, 2007) 

As a first step, we shall pilot the exemplar assessment tool to determine its validity and 
reliability. 
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Figure 1: Examples of online assessment of numeracy for nursing from Authentic World® 

 

Conclusion 

We suggest that a benchmark for nursing numeracy urgently needs to be established in 
order to ensure consistency across education providers in meeting the requirements of 
all stakeholders, be they providers of education, the regulator, employers or the students 
themselves.  

The benchmark needs to consider the levels of numeracy competence identified above 
and to include a strong element of process as well as outcome, based on available 
research evidence. 

We are developing such a benchmark, together with its associated assessment tool, in 
our project for NHS Education Scotland, outlined above. To this end, we are working  

collaboratively with stakeholders across the education and service sector in Scotland to 
pilot items on medication dosage calculation. In the process, we are also interrogating 
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and developing our theoretical understanding of numeracy learning and assessment for 
nursing. 

This work moves NHS Scotland to the forefront of the nursing numeracy agenda and 
provides a real opportunity to establish a UK (and potentially also an international) 
benchmark for nursing competence in drug calculation at point of registration. 
Ultimately, such benchmarking is a matter for agreement by the profession; the 
Healthcare Commission’s recommendations, if implemented, may expedite this at a 
multidisciplinary team (MDT) level. We hope our work will inform the debate and we 
look forward to reporting on the progress of the project at future conferences. 
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This paper reports on an action research and staff development project with 
adult literacies tutors in Scotland, who designed and undertook action 
research projects with adult learners in various settings across Scotland, 
supported by the team. The projects reflected a wide range of topics geared 
to learners’ interests and demonstrated a range of uses of ICT. All the tutors 
reported that using ICT had enhanced their numeracy teaching. 

 

‘The Use of ICT in Adult Numeracy Teaching in Scotland’ was an action research and 
staff development project with tutors from across Scotland who designed and undertook 
action research projects with adult learners in various settings across Scotland. They 
used information and communications technologies (ICT) in their numeracy teaching in 
settings which spanned community-based provision, the voluntary sector, Scotland’s 
Colleges, the workplace, university outreach and a prison. The project aimed to 
explore, extend and improve the use of ICT in adult numeracy teaching in Scotland, in 
keeping with the Adult Literacy and Numeracy in Scotland (Scottish Executive, 2001) 
and Shifting the Focus (Coben, 2005) reports. It was funded by Learning Connections, 
Communities Scotland11 and was conducted in two phases (Phase 1 ran from January to 
March 2005 and Phase 2 ran from November 2005 to December 2006) by a research 
team based in London and Edinburgh12. The tutors were supported by seven one-day 
                                                 
11 Since the end of the project, Learning Connections has been integrated into the Directorate General 
for Education of the Scottish Government, as part of the Lifelong Learning Directorate: 
http://www.scotland.gov.uk/learningconnections 
 
12 The project team comprised: Professor Diana Coben, King’s College London (co-Director); Dr Jim 
Crowther, University of Edinburgh; Dr Maria Kambouri, Institute of Education, University of London; 
Dr Harvey Mellar, Institute of Education, University of London; Nora Mogey, Media and Learning 
Technology Service (MALTS), University of Edinburgh; Sheena Morrison, Sheerface Ltd. 
(Development Worker); Daniel Sellers, Learning Connections; Dr Ian Stevenson, King’s College 
London (co-Director). The workshop was presented by Diana Coben and Sheena Morrison on behalf of 
the team. 
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workshops at the University of Edinburgh, together with online activity and face-to-
face support from the project team. The project culminated in presentations by the 
tutors and the research team at the Third National Adult Numeracy Seminar, held at the 
Stirling Management Centre on 6 December 2006. 

Our starting point was the claims made for using new technology to teach adult literacy 
and numeracy, as follows: 

• ICT is a powerful tool to raise levels of literacy and numeracy; 

• Computers and multimedia software provide attractive ways of learning; 

• The Web enables access to the best materials and the most exciting learning 
opportunities; 

• Offers a new start for adults returning to learning; 

• The Internet and digital TV technology can reach into the home; 

• Learners who use ICT for basic skills double the value of their study time by 
acquiring two sets of skills at the same time. 

(DfEE, 1999) 

We set out to explore how true this might be in the context of adult numeracy teaching 
in Scotland. Our research questions were: 

• What uses of ICT can we identify and demonstrate to support adult numeracy 
learning? 

• Do adult learners learn using ICT to support numeracy learning? 

• Does ICT add to the motivation, concentration and persistence of learners? 

• Does it help us reach the ‘harder to reach’ learners? 

• How should numeracy learning be assessed?  

• How may the training and support offered on this project best be extended to 
other numeracy tutors across Scotland to promote the effective use of ICT? 

• What are the contexts in which the learners live and work and how can these 
best be reflected in their numeracy programme? 

Our support strategy involved supporting tutors to develop action research projects with 
and for adult learners, exploring the use of a wide variety of ICT, promoting self-
reflection, sharing ideas and expertise through face-to-face meetings and online 
discussion, providing staff development in the use of a range of technologies and their 
application to adult numeracy, developing online and electronic media-based teaching 
and learning materials and guidance for tutors on using ICT in adult numeracy, based 
on their action research projects, for use in the wider adult numeracy field.  
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Action research in the project  
The tutors tailored the use of ICT in their numeracy teaching to the perceived needs and  
interests of the learners with whom they worked through their action research projects, 
as follows: 
 

• Using Numbers in an Office, Dot Butler, West Fife Enterprise 
Ltd. This project aimed to enable learners to perform 
administrative office tasks involving numbers, and to follow 
written and verbal instructions using technology, especially 
sound. 

 
• lt 

ect 

f 
d 

 
ve 

 how to read a gas/electricity bill’ and 
‘revising and learning new numeracy skills’. 

 
• 

y and 

ICT, 

 

ets, 

T for learners, particularly those with 
previous bad experiences of numeracy teaching. 

 
• aig, 

s 

ny 
 skills they would like to 

improve. 
 

 

Home Energy Saving and Adu
Literacy and Numeracy, Ana 
Calixto, Edinburgh University 
Settlement Community 
Learning Centre. This proj
aimed to: increase the 
numeracy and literacy skills o

the participants while raising awareness about energy efficiency an
affordable warmth; co-develop, with the learners, numeracy and literacy 
resources to aid understanding; and gain practical skills in the area of energy
saving in the home. Learners’ self-stated goals included ‘learning how to sa
energy at home’, ‘understanding

Everyday Numeracy, John 
Cameron, Adult Literac
Numeracy Team, South 
Lanarkshire. The main focus of 
this project was to introduce 
everyday numeracy, through 
to learners who had little or no 

previous experience of using ICT as a medium for learning. The intention was
to renew enthusiasm for the learning process and show the importance of 
numeracy in everyday life. Learners were encouraged to use spreadshe
word-processed documents, digital images and presentation software to 
interpret what numeracy meant to them. The project was intended to show the 
practical application of numeracy and IC

Cooking and Numbers, Nancy Cr
Dundee Council. The aim of the 
project was to engage with learner
and raise their awareness of links 
between numeracy, ICT and life skills 
and to encourage them to identify a
numeracy
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• 

e 
te for use with adult learners to help 

them i ills. 
 

• racy 
lt 

e 
act 

rch 
racy 

ICT-based course on financial inclusion enhance the learning 
of numeracy? 

 
• , 

or 
uded identi

rs 

 on 

k. 

at 

k 
 and fear of working 

with numbers by using numbers in a meaningful way. 
 

• 

 of 

 see the 
y to their 

vocational interests. 

 

ICT and Numeracy Tutor Training, Nancy Craig, Dundee Council. This 
project aimed to provide literacy and numeracy tutors with access to a rang
of ICT numeracy materials appropria

mprove their numeracy sk

Financial Inclusion – An Intermediate One Nume
Accreditation? Marjorie Drew, Midlothian Adu
Literacy and Numeracy Initiative (MALANI) in 

partnership with Jewel and Esk Valley College. This project aimed to produc
a contextualised ICT resource on financial inclusion that would both attr
and retain adult numeracy learners. The project explored the following 
questions: Can ICT be used to attract learners to numeracy courses on 
financial inclusion that historically have been badly attended, despite resea
showing a need for and an interest in these? Can an ICT-based nume
course on financial inclusion be used for SQA accreditation? Will a 
contextualised 

Politics and Numbers, Suzi Gibb and Louise Clark, Bethany Christian Trust
Edinburgh. This project aimed to produce ICT and numeracy resources f

fying political issues in the 
community which affect learne
and basing numeracy and ICT 
tasks around these topics. In the 
past, learners tended to focus
improving their reading and 
writing and often did not see the 
relevance of numeracy wor
The tutors described this as an 
‘invisible need’ because learners 
may not realise the impact th
numeracy has on their lives. 
They tried to overcome any lac
of interest

‘hard to reach’ learners. This incl

Blogging for Numeracy, Carol 
Gibbons, Clydebank College. This 
project aimed to investigate the use
blogs in the teaching of core skills 
numeracy in a college setting. It was 
hoped that blogging would motivate 
the students and enable them to
relevance of numerac
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ng, 

 
acy homework using 

computers and helped parents to do the same. 
 

• 

 
of ICT 

cy 
eate a 

show garden for public display. 
 

• 
, 

new 

recently completed a ten-week basic ICT course. 
 

• y 

ir 
to 

 

ortunities for learners to take 
more responsibility for their own learning. 

 
• the 

acy 

h, 

ed 

ct for 

t 
rner-tutor interaction (as opposed to a self-teaching 

method for learners). 

 

Sums for Fun, Shirley Jones, Shetland College. This project aimed to 
encourage the use of ICT in delivering numeracy through family learni
while giving families the confidence to work together. The researcher
accessed resources to help children with numer

Show Garden, Zoe Kennedy and Joe 
Lennon, British Trust for Conservation 
Volunteers (BTCV), Scotland, Ayr. This
project aimed to explore the use 
and numeracy in garden design, 
encourage group discussion in numera
learning inspired by ICT, and cr

Using ICT to Embed Numeracy into 
Workplace Learning, Sheila Maher
Workers’ Educational Association 
(WEA), Inverness. This project 
aimed to develop and deliver a 
non-accredited numeracy course to 
workplace learners who have 

Introducing Vocationally Relevant Numeracy Blogs to the Classroom, Kirst
Paterson, Angus College, Arbroath. This project aimed to make numeracy 
learning more fun and to show learners that numeracy can be related to the
vocational course and outside interests. It also set out to allow the tutor 
demonstrate that ICT and numeracy can be used successfully together, 
making the ICT learning more directed to learners’ vocational interests but
also directly related to the numeracy performance criteria to be delivered. 
Finally, it aimed to provide independent opp

Can ICT Help to Make 
Teaching of Numer
More Vocationally 
Orientated? Angela Smit
Dumfries and Galloway 
College. This project aim
to discover whether ICT 
would make numeracy a 
more palatable subje

poorly motivated students and to develop vocationally-orientated ICT 
numeracy work through using WebQuests. It also aimed to develop a forma
that would increase lea
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ing. 

sed to bridge the distance, 
thods where necessary. 

 
• 

Council. 

 of bills 

 in selecting or changing 
suppliers. 

 
 

 
• 

roject 

 
tion and challenge, 

and to support motivation. 

preadsheets; and using topics of interest to learners in 
creative and interactive ways. 

Teleporting a Tutor, Owen Smith, Inverness College. This project aimed to 
investigate the teaching of numeracy at a distance using videoconferenc
The key problem addressed was the lack of a teacher at Intermediate 2 
numeracy as well as the lack of a learning support workshop for basic 
numeracy in Fort William. Technology was u
adapting teaching me

Understanding Electricity and Gas 
Bills, Neil Sutherland, Fife 
This project aimed to give 
community adult learners both an 
understanding of all aspects
for checking purposes and 
confidence

 

Money Matters Behind Bars, Trisha Tilly, 
Stirling Council/Cortonvale Prison. This p
aimed to produce a course of material for 
prisoners about handling money in real life 
situations while introducing as much ICT input
as possible to provide varia

 
We shared some examples from these action research projects in our presentation at the 
conference, including embedding sound into the learning; using blogs in vocational 
learning; creating interactive s

The tutors’ reports of their action research projects, together with the teaching materials 
they produced, are available on the Adult Literacies Online (ALO) website 
www.aloscotland.com. The full and final report of the project overall (from which this 
paper is drawn) is available as a pdf on the NRDC website www.nrdc.org.uk (Coben et 
al., 2007). 

ct within which 
were nested the tutors’ individual action research projects, listed above. 

ces 

The project needs to be seen not only as a research project (what do we now know that 
we did not know before?) but also as a capacity enhancement project (what skills, 
knowledge and understanding do tutors have now that they did not have before?). 
These aspects are identified and discussed separately below and in the project report but 
in reality they were integrated throughout the project. It should also be borne in mind 
that what is referred to here as ‘the project’ consisted of an overall proje

Enhancing teaching capacity through action research  

The quality and diversity of the work developed through the tutors’ action research 
projects and the tutors’ increased skills and confidence in using ICT in their numeracy 
teaching amply demonstrate the benefits of an approach tailored to local circumstan
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and geared to enhancing tutors’ capacity to use ICT to teach numeracy. The tutors’ 
experience and training with respect to both numeracy and ICT varied greatly at the
outset of the project. By the end of the project, all the tutors reported that ICT had 
enhanced their numeracy teaching. Their action research projects reflected a wid

 

e range 
f topics geared to learners’ interests and demonstrated a range of uses of ICT. 

ing 

s 

se 
heir fellow students 

nd to transfer their work onto other computers if they wished. 

ee 

vice 

aterials arising from the project), WebCT worked well.  

 

as 
s 

r than 

 
lso used for communication 

.g., a video link for a tutor based far from his learners). 

 

hose 

 

 

uch 

                                                

o
 
Innovative uses of ICT in numeracy teaching on the project included incorporat
sound into worksheets (particularly valuable for ESOL3 and literacy learners), 
WebQuests, mind mapping and blogging, with imaginative use of software such a
word-processing and spreadsheet programs to make numeracy more meaningful, 
accessible and attractive to learners. Personal USB sticks for learners gave them a sen
of personal control and enabled them to share ideas easily with t
a
 
The project also sought to establish an online community of practice in using ICT for 
adult numeracy teaching through the virtual learning environment (VLE) WebCT (s
Glossary). This had limited success. However, for some things, such as acting as a 
shared repository of materials and work in progress, and disseminating expert ad
(e.g., a legal expert fielded questions on the copyright issues around producing 
m
 
Reflection and analysis  
We mapped tutors’ uses of technology in their action research projects onto the 
framework developed by Diana Laurillard (Laurillard, 2002). In Laurillard’s terms, the 
main types of technologies used in the project were ‘narrative’ (for attending and 
apprehending) and ‘interactive’ (for investigating and exploring). The use of narrative 
media included the use of ICT as a motivator, to hold the learners’ interest while they
practised their skills. The use of interactive media included the use of websites with 
numeracy activities put into meaningful contexts (e.g., gardening) for learners. ICT w
used to ‘see’ numeracy in a modern real-world context. This is the start of a proces
that could lead to rethinking what numeracy involves in the information age, e.g., 
seeing what the ICT/numeracy demands are in ordering a train ticket online rathe
buying it at the station. Several of the action research projects adopted a critical 
perspective on numeracy, seeing numeracy as knowledge that empowers people for life
in their societies, beyond the skills of daily life. ICT was a
(e
 
There was little use of what Laurillard calls ‘adaptive’ or ‘productive’ media. Adaptive
media (which involve supporting experimentation and practice) include software such 
as games and simulations. Productive media (for articulating and expressing) are t
in which the learner builds something; this could include modelling and creating 
hypermedia13. It should be noted that the uses of adaptive and productive media require
more complex pedagogies, not necessarily more complex technologies (although these 
may be more complex). For example, the tutor might use a word-processing program to
create interactive exercises for the learner so that the learner’s activity is ‘interactive’. 
Learners using a word-processing program to create their own hypermedia materials 
could be seen as using ‘productive’ media in Laurillard’s terms. The absence of s

 
13 Hypermedia denotes the linking of graphics, sound, text and video elements in ICT. 
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approaches in this project is perhaps not surprising given the relative paucity of 
examples of the use of these strategies in literacies work outside the project. Neith
this situation unique to the literacies context: Laurillard comments on the lack of 
exploitation

er is 

 of the productive capabilities of electronic media in teaching and learning 
enerally.  

eas rather than fundamentally 
hanged: in that sense ICT failed to dent the mould. 

rse  

oney 

T 

ergraduates (i.e., the presentation may be appropriate but the 
ontent is too complex). 

 

make a whole that is greater than the sum 
f their parts, but more remains to be done. 

 

Coben,
umeracy in Scotland. Edinburgh: Learning Connections, Scottish 

Coben,

se 2. Edinburgh/London: 

DfEE. 
 Sir Claus Moser. London: Department for Education 

Laurill  the effective 

Scottis . Adult Literacy and Numeracy in Scotland. Edinburgh: 
Scottish Executive. 

 

g
 
Overall, the use of ICT appeared to be dominated by tutors’ existing approaches to 
teaching numeracy, which were extended into new ar
c
 
The outcomes of our project should be understood as the result of tutors in very dive
contexts adapting ICT to suit their particular contexts, abilities and experience, and 
balancing the use of ICT against other pressures, in particular, those of time and m
and their own capabilities with respect to using ICT in their numeracy teaching.  
While there is general agreement that the development of the use of adaptive and 
productive media geared to adult literacies learners would be very useful, existing IC
resources are mainly either aimed at children (i.e., the content is appropriate but the 
presentation is not) or und
c
 
New forms of games, simulations and modelling tools are needed for adult literacies  
learners, taking account of any literacy or language needs they may have. ICT offers 
exciting opportunities to take such approaches to teaching adult numeracy further into
the territory of Laurillard’s communicative and adaptive media. This project has laid 
the groundwork for such interventions. It has made an impressive start, demonstrating 
that together, ICT and numeracy can and do 
o
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Who are the learners? 
The profile of the learner in our youth training centre:  has left school 
without achieving any formal second level qualification or has achi
the minimum qualification.  Level 3 on the framework of awards.  
Usually aged between 15 and 17 years with low self-esteem, low se
confidence and possibly disengaged from 

  
 
 
 
 
 

Why integrate numeracy? 
Why not?  Numeracy is everywhere, it is not confined to mathematics
classes, but numeracy has mathematics at its core.  We introduce t
learner to maths in their world.  Clocking in is an introduction to 
calculating the hours the learner will be paid a training allowance for
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Calculating the training allowance 
 

Trainee allowances and travel 

18 Years    €185.80 
17 Years    € 94.60 
15-16 Years    €75.70 
 

Travel allowances 

0- 3 miles    nil 
3 – 5 miles    €4.60 
5 – 10 miles    €11.90 
10 – 20 miles   €17.60 
20 – 30 miles   €21.60 
30 – 40 miles   €27.70 
40 – 50 miles   €32.50 
 

Meal allowance of €4.00 per week, or .80c per day 

 

Find out your own allowance: 

1. What age are you? 

2. Fill in your allowance 

3. Fill in your travel if any 

4. Fill in your meal allowance 

5. Add up the figures 

 

 
 
 

This is your weekly allowance if you attend every day. 
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Numeracy in real life situations 

When a learner follows a timetable in the centre they are using 
mathematical skills. 

 

Numeracy should be taught in context for the learner.  Practical activities 
and hands on materials that are real, such as the timetable or the training 
allowance calculation are real and have meaning for the learner. 

 

 
 
 

Everyday numeracy in the centre activities 
 

• Quantity and number 
• Space and shape 
• Data handling and chance 
• Problem solving 
• Patterns and relationships 

It is the role of the tutor in the centre to assist the learner to ‘see’ the 
numeracy in their subject areas. 

 
 
Quantity and number 
Estimation is an important skill in numeracy. Estimate the weight of an 
everyday item, an egg, one tomato etc.  Allow the learner to check the 
actual weight. Move onto larger items and the learners will have a mental 
picture of the weight of items.  It is also a good idea to get learners to 
measure themselves, this is a useful ‘rule of thumb’ to estimate size.  
Measure from the top of your thumb to the knuckle – approx 3 cm  
30 mm. 
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Quantity and number 
How thick is a match? 

How high is the ceiling? 

How many glasses of milk from one litre carton. 

What is the length of the room? 

What are the size of a goals on a soccer pitch? 

 
 
 

Quantity and number 
In catering measuring the ingredients for cooking are obvious uses of 
numeracy. 

 

Ratios can also be used in baking, for instance a recipe for pastry is 2:1 
flour to butter. 

 

In hairdressing the chemicals must be measured accurately for hair 
colouring and perming.  60 ml of peroxide to 60 ml of permanent tint.  
For perming a learner must measure 100ml of perming lotion from a 5 
litre bottle.  Perms and colours must be timed accurately, some need to be 
checked after ten minutes and 5 minutes thereafter.  They can also 
calculate the cost of the lotion for one application. 
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Quantity and number 
Engineering offers endless use of measurement and calculations. 

Allowing a learner to make a metric rule of one metre, and mark in given 
measurements enables them to ‘see’ the measurement.  Guess which 
spanner will open a specific nut.  Check the size of the spanner. 

 
 
 

Quantity and number 
Learners are encouraged to count numbers of trainees for different 
reasons.  How many are going swimming?, how many are going to gym?  
How many are there altogether for lunch?  How many sandwiches do we 
need for the lunch?  How many slices in a sliced loaf?  Work out how 
many loaves we need. 

 

 

 

Quantity and number 
Give learners a number line to assist in rounding numbers. 

0  10 20 30 40 50 60 70 

Mark the following numbers on the line 

  17 21 58 39 

Round each number to the nearest 10, use the line to help you. 
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Space and shape 
This can be integrated into daily life through distance, area, speed, angles 
and relationships between stationary and moving objects. 

When calculating the training allowance learners must know how far they 
live from the centre, this determines their travelling allowance if any. 

 
 
 
 

Space and shape 
Ask learners to give directions to the bank, doctors surgery etc.   

Our induction book has a map of the town and directions to the centre, we 
ask them to give these directions to each other starting from different 
locations in the town.  We also get them to read warning symbols and 
road signs.  Learners study for the driver theory test and must know the 
road signs in order to pass this test.     

 
 
 
 

Space and shape 
Give the learners a drawing of a football pitch.  Ask them to identify the 
following: 

• Circle 
• Quadrant 
• Segment 
• Right angles 
• Rectangles 
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Space and shape- Circles 
  

TThhee  ddaarrttbbooaarrdd  

IIff  tthhee  ddiiaammeetteerr  ooff  aa  ddaarrttbbooaarrdd  iiss  4422ccmm..  CCaallccuullaattee  tthhee  lleennggtthh  ooff  aa  ppiieeccee  ooff  
mmeettaall  nneeeeddeedd  ttoo  ggoo  rroouunndd  tthhee  ssiiddee  ooff  tthhee  bbooaarrdd..  
  
   =  42 cm 
Circumference  =  2πr 
    = π2r 
    = π.D=22 X 42 = 22 X 6 = 132 cms. 
       7 

 

 

 

Space and shape in ceramics 
Learners make  ceramic clocks. 

They must divide the clock face accurately. 

They also make vessels, jugs, cups etc.  They calculate the volume of 
these vessels.  They also make trinket boxes which are cubes. 

 
 
 
 

Data handling and chance 
Data handling can be integrated into following the news.  The recent 
election results were depicted by bar charts etc. on the news and in 
newspapers.  Learners can carry out surveys to find out what lunches the 
majority prefer and the menus for the centre based on the findings.  This 
allows learners see the usefulness of statistics. 
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Data handling and chance 
Chance can be discussed in the context of racing, football, tennis and card 
games.  Rolling dice versus tossing a coin demonstrates chance very 
clearly.  When choosing a venue for an outing.   Learners carry out 
surveys to determine the favourite activity and we choose accordingly. 

 
 
 
 

Problem solving 
Problem solving is logical thinking.  Using sudoku or similar puzzles uses 
logical thinking.  Teenagers love puzzles.  We make sure there are plenty 
in the canteen for them to use at will.  Make up number patterns and leave 
those in the canteen to tempt them.  Fill in the missing number for 
instance: 20,18,16,14,__10 

 
 
 
 

Problem solving 
Ask a learner to plan out the following: 

You have to be in the centre at 9.00 am 

It takes you 15 minutes to walk to the centre. 

You go to the shop on the way to buy cigarettes (an extra 5 minutes) 

You call to your friends house to meet them (10 minutes) 

What time should you leave home at to be in on time? 
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Patterns and relationships 
Patterns are everywhere around us. We use patterns to organize what we 
see and hear and to make sense of data whether we are driving in a car, 
listening to music, or solving mathematical problems.  
 
 

Finding, describing, explaining, and using patterns to make predictions 
are among the most important skills in mathematics. These skills allow 
users of mathematics to impose order, meaning, and understanding on 
situations that at first seem like collections of random facts. 

 

Finding patterns is a subjective activity. Different people notice different 
things, so what one person sees is often different from what another 
perceives. That's why it's so important to describe patterns in language 
that everyone understands -- so others can see what you see. Algebra is a 
tool for describing patterns, and there are many others. 

 

It's important to keep in mind, however, that algebra is much more than a 
language. Algebra may be introduced as a way to reason about things. In 
fact, "making sense" is what doing mathematics is all about. 

 
 
 
 

Patterns and relationships 
The mention of the word algebra causes the learners in our centre panic, 
“I hate algebra, it’s one of the reasons I left school, don’t make me do 
algebra.”  By explaining that finding the pattern and grouping items by 
relationship is algebra, it becomes less daunting.   Help the learners to see 
that the most important aspect of algebra is the seeing, interpreting and 
expressing patterns.  Recognising the relationships in the information 
given.   
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Space and shape 
Discuss the fact that Manchester United’s pitch is the largest in the 
premiership. 

 

Reading has the smallest pitch.   

 

Discuss the variables, how much more space a player must cover on the 
larger pitch. 

 

Draw out a metre squared, multiply by 480 to get the difference in space 
between the two pitches.  This gives a visual image of the space involved. 

 
 
 
 

Early school leavers and numeracy 
Numeracy is part of everyone's life, in the case of early school leavers it 
is imperative to help them ‘see’ why numeracy is important for them.  
The job prospects for early school leavers are not good, but if they can 
achieve national qualifications in mathematics and also understand where 
numeracy and mathematics exist in their everyday lives their chances of 
progression improve.  The application of numeracy is vital. 
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When women cook mole and men build a wall. 
 

Mercedes de Agüero14 
Universidad Iberoamericana Ciudad México-INIDE 

 

This study refers to mathematical everyday knowledge of youngsters and 
adult, mainly women, studying basic education.  The research seeks to 
identify mathematical issues of counting, measuring, proportion, volume and 
procedure in an everyday cooking situation.  There are very few studies in 
Mexico about how women, with few years of formal education, solve 
problems and use their mathematical knowledge.  The study’s theoretical 
framework is social constructivism; it also has a conceptual framework of 
ethno mathematics, a cognitive framework of communities of practice and 
then a qualitative methodological framework of constructivism.  The purpose 
is to explore the mathematical knowledge of new students upon entry to 
formal adult education. The field work includes 25 clinical-critical 
interviews with young and adult women (19) and young boys (6) from 
different rural and urban communities in the State of Guanajuato.  The 
interviews explore how women cook “mole”, a typical sophisticated 
Mexican dish made of more than 3 different “chillies” and many other 
ingredients, around 10, for parties like weddings and christenings.  Also 6 
young men were interviewed exploring how they build a wall at their house.  
Results show a functional use of all mathematical concepts from literacy 
level to ninth grade. 

 

Introduction 
This study is part of a wider one that designs the educational model for the Instituto de 
Educación Básica de Adultos (INAEBA) – Adult Basic Education Institute - founded in 
April 2005, Guanajuato.  México has a population of 103, 263, 388 (INEGI, 2005) in 
2005 and Guanajuato state of 4, 986, 280, Chiapas of 4, 293, 459, and the Federal 
District (capital) of 8, 720, 916.  Nevertheless, regional disparities are of great concern, 
as shown.  For example, the illiteracy percentage in Chiapas (18.9%) is ten times the 
one registered in Mexico City –Federal District- (1.7%), and four times that of 
Guanajuato (7.5%) where this study was carried on. The absolute number of illiterate 
adults registered in 2005 was of 5.7 millions.  If this quantity is summed to the adults 
that have not finished primary school (9.8 millions), and those who have not finished 
secondary school (14.6 million), one gets a total of 31.1 million adults –including all 
teenagers 15 and older – who have not yet finished basic education (INEE, 2006). 
Among them, 52% are women and half of them are young, less than 40 years old.  In 
México, while  91.8 % of children and teenagers (from 6 to 14 years old) were in 
school by the year 2000, only 55.3 % of the teenagers between 15 and 17 years old 
were at school and scarcely 22.3 % of the age group from 18 to 24 years old were on 
that same situation.   

                                                 
14 Dra. Mercedes de Agüero.  Instituto de Investigaciones para el Desarrollo de la Educación (INIDE), 
Universidad Iberoamericana (UIA) Ciudad de México.  Prolong. Paseo de la Reforma 880, Col. Lomas 
de Santa Fe, D.F.  México, CP 01219.  E-mail: Mercedes.daguero@uia.mx. 
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The thesis of Muñoz Izquierdo (En prensa) is that those disparities do not originate only 
from the inefficient school offer; […] the disparities origin is in an inadequate 
distribution of the offer and, for all, in a deficient functioning of the school system.  

Constructing everyday mathematical knowledge 

Adult mathematics education is not a simple and unique educational matter.  There are 
many activities than can take place under that heading. It can be a part of Formal 
mathematics education […].  It can be a part of Non-Formal mathematics education 
[…]. It can also be part of Informal mathematics education, which can happen 
anywhere, at any time, and which doesn’t involve a course of any sort (Bishop, 2000a: 
xii).  

 This study is located between Formal education and Informal education because it 
deals with basic adult education students and at the same time explores every day 
known mathematics built upon a specific cooking activity – or building a wall -on 
which the practical work depends, but at a school context, far away from the natural 
activity with a semi-structured interview, a kind of or more like “women talk”.  The 
intention was to get substantial information to have general criteria about mathematics 
adult basic education.  In Guanajuato, and generally in Mexico, adult basic education is 
a mirror of inequity, where poor, mainly women, and indigenous people, as well as 
young boys and girls, who have dropped out of secondary school.  This unequal, non 
effective and non efficient social and educational context sets many challenges to adult 
education curricula designers.    

We faced the task of giving substantial information to the people responsible for 
developing the specific programmes at INAEBA, our desire was that the information 
would not be so highly gendered (Mosse, 1993; in Harris, 2000), but more pertinent – 
for the school curricula - and relevant – to social and every day life-, to adults culture 
and interests.  By “not so highly gendered” we mean with equal mathematical 
challenges and information based on evidence with common mathematical daily 
activities. 

We also wanted to have research evidence of the numeracy knowledge of domestic 
activities which emphasises understanding by the participation of adults and to leave 
behind traditional methods that stand for conception of adult as persons with a simple 
knowledge, lazy, dumb and with concrete reasoning.  Some research at job settings 
have showed how mathematical procedures and explanations to solve problems are 
highly context dependent, talking about quantities, measures and procedures in a 
mathematical way is a form of knowledge when is built by cooperative learning, 
through processes of social interchange.  It is important to bear knowledge not as a 
means of world’s exact mirror reflection but as meaning under specific space and time 
conditions for agreement to carry out functional actions for certain communities or 
practices. 

School learning in classrooms also implies social interaction by means of different 
forms of communication represented in texts of many kinds, e.g. books, slides, movies, 
dialogue.  Based on the perspective that “first, learning is a process of knowledge 
construction, not of knowledge recording or absorption.  Second, learning is knowledge 
dependent; people use current knowledge to construct new knowledge.  Third, learning 
is highly tuned to the situation in which takes place (Resnick, 1989, p. 1).  Adult formal 
learning could benefit more when considers prior and current learning and knowledge 
when designing curricula more efficient, socially relevant, and pertinent to adults’ 
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needs and interest.  Research has already demonstrated differences between the 
effectiveness of “home-grown” mathematical methods in revealing understandings of 
mathematical principals and the fact that they do not generalise to more formal 
education in mathematics (e.g. Lave, 1988; Carraher, 1991; In Harris, 2000, p.187).  It 
is important to say that there is very little learning transference from everyday context 
to school context, in both ways.   

There is few evidence of when and how mathematical skills are used and transferred 
among people who work in any practical activity, e.g. the mnemotechnic rules (de 
Agüero, 2006c, pp. 318-348 and 2003a; In Maasz, and Schloeglmann, 2003 p. 70) or 
the theorems in act (Vergnaud,  1988, p. 229, de Agüero, 2003, p. 71 and 2006, p. 318). 
A theorem in act is a proposition that can prove with facts and data already known to be 
true.  Theorems in act are propositions considered to be true when people act.  A 
theorem in act refers to the function of a result when one person knows that is true even 
though he or she never have pronounce it formally or demonstrate it and write it.  
Workers (de Agüero, 2006, p. 318) use them because “they know it is true but can’t 
formally demonstrate the theorem; certainty comes from learning –in the master and 
apprentice relationship- and from their own experience. The observed theorems in act 
used by the construction workers are: the equivalence of areas, the triangle coherence, 
the squaring of irregular surfaces and the correctness of the curve lines or the polygon 
ones. 

Most of the studies about mathematical knowledge of adults outside the school have 
been made in United States or Europe, where people at work have finished at least 
basic school.  Schooling has not being a variable in Lave (1991) or in Carraher’s (1991)  
studies in Brazil, and Saxe’s (1995) framework for children,  and its not yet very clear 
what form of knowledge is transfer, neither how school mathematical knowledge can 
be transfer to work or how people in daily home or work activities implement school 
mathematics; or the other way is also intriguing some adult educators and researchers:  
Is there some form of mathematics embedded in cultural activities that can be 
generalise in school? 

Mathematics is one of the most powerful tools in a culture – that I will no discuss here 
– but women aren’t conscious of that power, so they are rarely involve in activities 
which imply or require mathematics.  It’s a cultural fact that people believe that 
mathematics are  just for men, and school reproduces this type of thinking at 
classrooms and in its curriculum by different teaching practices, contents, methods – 
mainly for evaluation - for men and women.  This study gives evidence of some 
mathematical knowledge women used at home and can talk about at school but don’t 
use to learn at institutionalized contexts.  Some children and adult curricula support the 
idea that working people should study just basic arithmetic enough to know how to 
count and measure so they will be able to do a better job in the lower hierarchy of 
employment.  Different curricula oriented people to different levels of employment.  So 
mathematics is related nowadays to social class. 

Cooking is an activity of social human construction with different ways and potentials 
to mathematize it. It’s very difficult to sustain that someone who builds a wall, a house, 
who makes textiles, who does woodworking or does intensive cultivation knows 
nothing about numbers, counting or measuring.  This kind of activities required to solve 
different mathematical problems and developed specific strategies do to it efficiently. 
Illiteracy in Mexico is mainly suffer by women older than 40, However, this is not 
important when designing curriculum.   
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The constructivist view of social life posses mutually constitutive relations between 
modes of thought, modes of discourse, and modes of action.  Discourse does not 
passively reflect or merely describe the world.  Because language is action, different 
uses of language constitute the world differently.  Events in the world do not exist for 
people independently of the language people use to make sense of them.  Instead, 
objects are defined through elaborate enactments of culture conventions, which lead to 
the establishment of such well-documented “institutional facts” (Searle, 1969; In 
Mehan, 1996) as “touchdowns,” “marriages”, “insults”, “banishments,” “property 
rights”, (D’Andrade, 1984; In Mehan, 1996), and , as Mehan (1996, p. 262) has 
proposed, “learning disabilities” and “educational handicaps”, and I will add illiteracy 
and lack of numeracy. 

Very few people think that women’s working at home will require mental operations of 
such kind as mathematics. In common perception, mathematics is a highly cerebral 
activity, far removed from the practical realities of daily life and over the heads of most 
people.  With a few rare and eccentric exceptions, it has always been done by men.  
Certainly generations of women have been brought up, indeed taught to believe that 
women cannot do.  Mathematics is seen as something different from practical daily 
arithmetic, although paradoxically, in daily conversation when the word ‘mathematics’ 
is used, people usually start talking about arithmetic (Harris, 2000, p.171). 

Latin American studies who share an etnomathematics view (Avila, 2003; Bishop, 
2000b; de Agüero, 2003a; de Agüero, 2006c; Knijnik, 2003; Lave, 1991; Llorente,  
2000; Mariño, 2003; Masingila,1994; Millroy, 1992 and Sánchez,  2003;) are clear 
about the distance between mathematical knowledge of youngsters and adults who live 
in social exclusion and the literacy and basic education programmes in mathematics. 

Procedure 
This is a qualitative study about the basic mathematical knowledge youth and adults 
have from their everyday experience and previous schooling when they enter adult 
education in Guanajuato.  It identify fundamental knowledge of counting, measuring, 
basic notions of volume, ratio and proportion; and explore the procedure to solve a 
domestic problem. The field work was made in two moments when the team15 visited 
12 settings where adults go to study: 4 for literacy and 8 for secondary school of a 
sample chosen carefully to include different levels of education, urban-rural 
community, and rate of social exclusion. 

Method 

The qualitative research method frame of the critical-clinical exploration (Castorina and 
Fernández; 1984) is considered to be the most favourable to study the knowledge about 
everyday activities and to ask for explanations of their procedures and mathematical 
decision.  The virtue or power of this kind of technique of thought is that it allows us to 
think hypothesis and check its firmness and strength in the adults discourse. A domestic 
activity was chosen with strong cultural roots for women in Mexico and of course in 
Guanajuato, this situation is the cooking of mole; and for men the building of a wall 
with the measurements of their choice; both work situations with mathematical problem 
solving potential. 

Context 
The conditions where adults study at the INAEBA are very contrasting. 
                                                 
15 Field work: also participated: Graciela Messina, Martha Zamora and Rosalba Canseco. 
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Social constructionism and social constructivism (Wertsch and Toma, 1995; Wertsch 
and Tulviste, 1992 and Confrey, 1995); established very clearly the role and conception 
of context in learning, and the role of different types of social interactions in knowledge 
construction.  Lave (1996, p.5) mentions the central double focus of different 
researchers: on context and on learning.  She establishes that a focus on one provided 
occasions on which to consider the other.  If context is viewed as a social world 
constituted in relation with persons acting, both context and activity seem inescapably 
flexible and changing.  And thus characterized, changing participation and 
understanding in practice –the problem of learning- cannot help but become central as 
well. 

Context can be conceive either as a) a kind of rapping paper or surrounding the 
individual, b) like a space or time where people can live an act, or c) as a way to talk 
about facts, ideas, processes and people interactively with others; this is the perspective 
share in this study. 

 

 
 

The social setting, where the INAEBA offers adult basic education is very different 
physically, pedagogically, socially, geographically, economically, and 
demographically.  One can find classroom sharing, a teenage girl, just turning 15, a 
young barber boy of 24 years old, and the cleaning lady of the school, of 45 years old, 
who is in charge of the keys and security of the house that the local government lends 
to the INAEBA.  Also, one observes one peasant women sharing a computer with a 16 
year old boy who just returned from working on “the other side”, meaning USA. 

 
Table 1.  Social exclusion index in Mexico and Guanajuato for year 2000. 
 
 Districts Very high social 

 exclusion index 
High level Medium Low Very low 

2,443 386 906 486 417 247 National 

Guanajuato 46 1 10 19 12 4 
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Origin: Conapo, 2003. 

In Guanajuato 30 of the total (46) districts have a medium (19), high (10) and very high 
level (1) of social exclusion index.  In Mexico more than 65% of the working 
population earns a low income. Guanajuato is in place 13 because of its social 
exclusion index in the country (32 states).  In Guanajuato, 12% of the population is 
illiterate, 35.7% with incomplete primary school, 16.1% without drainage; 3.2 % with 
no electricity; 6.9% without running water; 47.1% with one level of crammed in a 
home, 10.9% of houses with no floors, just soil, 47.3% of its population receives two 
minimum wages ($8.00 US per day). The INAEBA doesn’t educate poor rural people, 
they think of them as “impossible” to alphabetize people who will never be literate 
because they live too far away.  So they decided to invest in computers, a self-directed 
electronic education programmes, and all year exams for secondary school.  Basic 
education in Mexico is conformed of three levels: kindergarten, primary (6 years), and 
secondary school (3 years). 

 

 

Informants 

When we arrived to the communities no primary school – the equivalent in other 
counties to elementary school- programme was functioning by the moment in 
Guanajuato, 25 teenagers and women were interviewed.   

 
Table 2.  Informants: sex and age 
 

Women Men Programme 

Literacy 7 (30-70 years old) 0 

Secondary 12 (15-45 years old) 6 (15-19 years old) 

19 6 Total 

 

 

Thematic guide of interview 
Based on Llorente’s (2000, p. 67-82) study about women preparing jam, thematic 
blocks were designed about preparing mole and building a wall, with questions in each 
block asking notions of counting and measuring, ratios and proportions, volume and 
procedure.  These interviews were made individually at the INAEBA settings. 

 

When women cook mole 

No recipe was equal to another, but all included: chillies, biscuits or bread, chillie’s 
seeds and spices, quantities, procedures and modes of cooking; and all varied among 
these elements. These recipes show the strong presence of experience cooking, 
apparently Doña Juliana and Blanca’s recipes are very similar, but Doña Juliana is the 
only one who includes chicken broth, a fundamental ingredient to make mole sauce, if 
it is not included the result is a very thick paste not eatable.  Both recipes compared to 
the one María Elena shared with us makes very clear the richness, accumulated 
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experience: some ingredients, indispensable ones that do not vary from one recipe to 
other –chillies, onions, bread or cookies, and chocolate bars – with different accessory 
ingredients –seeds and spices- for better seasoning and flavour.  

 
Table 3.  Mole recipes according to age. 
 

Doña Juliana. Illiterate woman of 
 70 years old (AGMB-16). 

Blanca (SAMB-1). Woman in secondary
of 42 years old. One of the ones with 

 more mathematical potential. 

María Elena (SJMB-11). 
 Teenage of 15 years old 
studying secondary school. 

¼ chile guajillo 

¼ chile mulato 

¼ chile de guisar, ancho 

¼ chile negro pasilla 

½ Kg sesame seeds 

¼ de almonds 

¼ pumpkin pip 

¼ chile seeds 

1 pinch of wheat flour,  

¼ spoon of  lard 

Water 

3 bread rolls sliced 

4 ó 5 litres of chicken 
 consommé (broth) 
I don’t like it with chocolate  
because it makes it sweet 
Onion 

4 ó 5 green tomatoes 

4 ó 5 garlic  

10 o 12 peppers 

And clove 

½ kg Chile de guisar 

½ kg Chile negro 

½ kg Chile ancho 

½ kg Chile cascabel 

½ kg Chile pasilla 

2  jars of  Mole Doña María 

Clove,  

5 ó 6 leaves of  laurel 

2 “little arms” of sweet marjoram,  

Some thyme 

1 little bag of cumin,  

4 almonds,  

1 little bag of peanuts,  

pepper,  

1 block of chocolate, if you want it  
sweeter you have to add more 
 blocks of “La Abuelita” Chocolate. 
 
1 little bag of pumpkin pips, 

2 salad cookies, the large ones, 

1 banana 

3 red tomatoes. 

 

5 chiles anchos 

5 chiles guajillo 

5 chiles de guisar 

1 bread roll 

5 little bag of raisins 

1 onion 

1 banana 

1 block of chocolate 

 

Illiterate mature and old woman show scarce use of counting more than ten, but use 
Standard decimal weight measuring and fraction of litters or kilos (see Table 4); they 
use also kitchen devices like cups and cutlery, and other set by the commercial context 
like “little bags”, jars, or blocks of chocolate to mathematize their cooking activity.  
The use of decimal metric system it’s almost missing, nobody mentioned to read, write 
or copy recipes.  The difference according to the age and school programme is not 
notorious in terms of more complex and diverse use of mathematics notions and 
quantities.  But it is a difference in the richness of the recipes, more ingredients, more 
opportunity to express a variety of notions, but not more mathematizing in terms or 
variety and complexity of mathematical notions.  The difference seems to be in their 
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mathematical explanations and practical procedures to describe how to cook better, 
with more flavour; the experienced cook makes a big difference in the richness of the 
recipe.   

Contrary, the impact of schooling seems to make no difference in this domestic 
activity; young women with secondary studies do not transfer their mathematical 
knowledge. The reasons could be diverse and need to be explored, but it doesn’t mean 
young teenagers preformed wrong in terms of what school expects from them: to know 
basic arithmetic.  In this activity girls talking and explanations are in the peripheral 
place of cultural conventions, more like apprentices, their youth implies an outer role in 
the kitchen practices and the central situated learning and teaching role of older women. 

The use of spoons, cups, pinches, handfuls, and original commercial packages is an 
evidence of context dependency in the way an everyday problem situation can be solve 
potentially by mathematical means, procedures, systems and explanations.  Give us 
clearness of the limits of knowledge construction activities culturally situated and 
sustained, in other words, how women mathematize cooking activities. 

 
Table 4. Counting and measuring.  Mole. 
 

 Spoons 

 & cups 

Quantity

< 5  

Quantity 

≥ 10  

Kilo  

or litre 

 Kilo or 
fraction 

Pinch/handful, 
Taste/ essay 

Package/ 

 Commercial 

 product 

Programme 

Illiteracy old 

 women  

n = 7 

3 5 1 4 5 3 4 

Secondary  

women n = 7 

3 7 2 2 6 5 2 

Secondary 

 teenagers  

n= 5 

 

4 3 0 2 2 1 3 

 

The relation a:b (see Table 5) is stronger when two facts get together: schooling and 
experience in the case of mature women who study at secondary school; in contrast 
when there is only experience, like old illiterate women, ratios and proportion have a 
week presence, but when one pays attention -in terms of the age- (1 case) to the 
schooling express of the young women (3 cases), in contrast with the conjunction of 
age and schooling the use of this ratio relationship (6 cases) it is clear. Then, school 
seems to make more impact on the construction of ratios and proportions.  

Experience and school consider together makes us think of learning transference.  What 
can be transfer is closely related to more complex content, relations and notions; but 
still we don’t know how the transference process is and how it works.  How come some 
people do it and some other don’t?  
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Likewise, the three quantities ratio notion (3rd column) and both ratios and proportions 
simultaneously (4th column) are used in a very similar mode by the three groups.  Only 
one young woman –among all groups- explained its answer in relation to the word 
“proportion” in her discourse and with a right calculation; the rest could make the 
relation and calculation with an accurate answer but could not explain it. 

According to this matter, things are not very clear as are about counting and measuring.  
It can be sustain that more complex –number of elements and the type of relations 
among them, and even more difficult, the relation between different types of relation 
(ratios with proportions)- knowledge and use of ratios and proportions aren’t guarantee 
neither by schooling or by strong cultural learning activities.  There is few evidence of 
the functionality of more difficult relations, since just two old illiterate ladies and two 
women with secondary school older than 30 years old could achieve them (4th column).  
Still the impact of schooling is dubious.  Contrary, why curriculum contents are taught, 
in secondary school, ignoring that adults’ experience –tacit and explicit knowledge -  
could be a lever for learning? 

 
Table 5.  Ratios and proportions.  Mole. 
 

Ratio
a:b 

Proportion 2a Ratio of 3 
quantities 

2a :  c 
b  :   x 

½ a :  b/c/d Programme 

Illiteracy old 

 women n = 7 

1 2 2 2 

Secondary  

women n = 7 

6 5 3 2 

Secondary 

 teenagers n= 5 

3 2 1 0 

 
For volume, it was very hard for them to understand the question in terms of the metric 
system: With the recipe you told me how much mole do we get?  The majority 
answered in relation to the clay casserole where traditionally Mexicans cook mole, or 
they simply did not answer the questions. Only women studying at a secondary school, 
when I insisted, expressed how much the mole weighted in the casserole and made 
estimations in kilos or litres.  For example Maximina, a women studying literacy 
programme: 
 
Interviewer = How much mole do we get with your recipe? 
Maximina = What? Do you mean what quantity? 
I = Yes 
M = Like a steaming casserole, like this (she shows with her hands the size of the 
casserole). 
 
 
I = More or less than 3 kilos? 
M = No, I think more than 3 kilos, 3 kilos and a half. 
I = It is enough for 50 persons? (She told earlier in the interview the recipe was for 50 
persons). 
M = Yes. 
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It was impossible to get any answer on the matter of volume knowledge transference, 
from continuous quantities to discrete; the meaning of converting kilos to litres, to jars, 
or bottles and plastic wares, was interpreted as not viable by all women -of the 3 
groups-, they just referred to put the casserole in the refrigerator in order to keep it from 
getting sour or the remaining on a plastic wear and then on the refrigerator. Only when 
the interviewer made estimations in kilos or in plastic wears women accepted or denied 
that estimation.  One hypothesis is that the activity women talk about is about cooking 
for immediate or next day eating, and this does not imply actions to preserve or 
transverse from the cooking casserole to some different bottling, packaging or canning. 
Other hypothesis is that this transition from kilos to litres or from litres and casseroles 
to jars it is a notion they have not constructed functionally. 

The cultural conditions determine the answers restricting the possibility to keep meal in 
jars after the party meal.  It is a general believe among many Mexicans that mole and 
some other special cooked food shouldn’t be kept in the refrigerator, because people 
won’t eat it afterward, reasons are various: some say because makes your stomach sick 
or because wont taste good.   

 

For example, Elisa studying secondary school 
I = How much mole do we get? 
E = Well… one can get enough mole for 8 persons ... 
I =  Yes, but How much? 
E = Well there is … like if it was some… Because it weights a lot. 
I = How many kilos? 
E = It is difficult to say because we add the chicken broth and we eat it all for the 
party. 
I = And, if something is left? 
E = Put it in the casserole and the next day you have to boiled it so it wont make your 
stomach sick. 
 

What shows in these kinds of answers and the ones about procedure was some simple 
knowledge about how tomato and chile react when cooked in a clay casserole and the 
highest potential to get sour more quickly. 

 
Table 6. Volume.  Mole. 
 

Programme Continuous 
quantity 
Prepared Mole 

Conversion: from 
liquid to jars 

(continuous to discrete): jars 

Discrete 
quantity: 
number of 
persons 

5 (casserole) 4 (refrigerator) 7 Illiteracy old women n 
= 7 

Secondary  

women  n = 7 

1 (casserole) 

3 (kilo/litre) 

2 (casserole) 7 

Secondary teenagers 

 n= 5 

1 (casserole) 

2 (kilo/litre) 

Uncomprehending  

 

5 
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On the matter of procedure (see Table 7) the majority expressed ideas of the solubility 
of water and lard, about how the order of ingredients to be mixed, and how broth or 
water must be added at the end. The reason was because these are not soluble in the 
Chile and spices paste, that was cooked before with a lot of lard; only after 25 minutes 
of cooking, with low flame, and when it boils the “grease comes up”, “it looses”; that is 
the signal to know when mole is already well cook. Still they said that one has to keep 
the mole boiling for more minutes so it won’t make you sick.  

 

All of them could explain with clarity the three moments of the activity: planning –
preparation- development –process- and evaluation –prediction-.  Preparation and then 
development, both were the moments most expressed by all groups.  They didn’t have 
much control of valuing how well things are going and how elements, procedure and 
relations imbricate in the task. Experience shows again its role in illiterate old women 
cooking mole more efficiently, one can infer they have more potential with abilities of 
practical thinking or to solve practical problems.  And young girls were the ones who 
expressed more difficulty to cook mole or even another food they would like to share 
with us their ability to solve practical everyday problems diminished compared to older 
women with or without formal education. 

 
 
 
Table 7. Procedure.  Mole. 
 
 
 

Programme Preparation 
Roasted  
Chile  

Preparation 
Milled/body
 Of  the 
paste  

Process  
time of  
cooking 

Process  
to store 
 in good 
state 

Cooking  
time 
prediction   

Prediction 
 with less 
 ingredients 
 than mention

Illiteracy old 
women 

 n = 7 

5 4 4 
(≤30min.) 

2 (>30 

min.) 

6 5 6 

Secondary 
women 

 n = 7 

4 5 5 5 5 5 

Secondary 
teenagers  

n= 5 

 

2 3 4 3 2 1 
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When boys build a wall 
The exploration, simulation situation with boys was harder and more complex than the 
mole one, because it implicated notions of geometry.  Nevertheless, many of them had 
worked with some relative as apprentice at the construction at home or hired; this 
situation made it easy for the interview. Even though this study didn’t intend to be 
about gender, some questions aroused from analysing which are typical everyday 
activities pertinent to needs and interest for women and men.  Commercial money 
exchanges – an impartial activity for men and women -were not considered because or 
the low mathematizing potential to explore the notions we are interested on. 

On the matter of counting and measuring, the Table 8 shows how they manage fluently 
and frequently quantities in terms of tens, hundreds, and thousands of bricks. To 
manage these quantities is an activity imbricate demand.  The use of decimal metric 
system was not so clear, but we did not have specific questions about it; the personal or 
traditional measures, the ones that are involved in the construction activity were the 
most functional, such as the shovels, the bucket, sacks, and wheelbarrow, but these did 
not motivated them to spontaneously mention the metric decimal system for weights 
and measures.  

 
 
Table 8. Counting and measuring. Wall. 
 

 Bucket/ shovel/  
sack/ 
wheelbarrow 

Wall  
measurements  

Quantity
≥ 10  

Quantity
≥ 100 

Quantity 
≥ 1000 

kilos Metres y  
centimetres 

Tota 

l n=6 

4 4 5 3 2 1 3 

 
 
Half of the boys manage ratio and proportion functionally.  Proportion (see Table 9) 
was harder for them; I had to express the question in various ways.  One hypothesis is 
that they are apprentices when the task of making the “mixture” of cement, water and 
sand; they do not solve problems or deal with practical challenges but follow the master 
directions.  They made this very clear, but there is doubt if the master-apprentice 
relationship is the best explanation since they are studying 7th or 8th grade, and systems 
to measure and fractions are teach in primary children regular school – which all 
coursed-; but fractions, ratios and proportions in adult programme are teach latter, at 
secondary: 7th through 9th grades. 
Notice that results for boys are very similar than those of the girls studying secondary 
school, therefore the limits of basic school and of experience in daily activities –
consider by age – are coherent in both sexes. 
  
Table 9. Ratios and proportions.  Wall. 
 

 Ratio a:b Proportion 2a Ratio of 3  
quantities 
2a :  c 
b  :   x 

½ a :  b/c/d 

Total n=6 3 2 2 3 
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As to ideas about the function of volume (see Table 10), the amount of mixture to make 
is in strict relation to the quantity of bricks to put and the time one uses to do it, because 
it takes one hour to the mixture to forge.  Only one boy had a clear notion of how many 
ingredients are needed to make the mixture, its equivalent on buckets or its yield for 
100 bricks, and in relation to the workers output.  But all of them knew that the 
importance of the relation among ingredients, quantities and time to forge to make 
mixture; because of this complex relation of elements and between different types of 
relations (quantities and time, or time and forge) it is difficult to compare with de mole 
situation. 

 
Table 10. Volume.  Wall. 
 

 Continuous  
quantity of 
 mixture 

Conversion from  
continuous to 
discrete:buckets 

Discrete  
quantity 

 
Total n=6 3 1 3 

The boys don’t have experience and expressed difficulties to plan, execute and evaluate 
the right solution and constructing process.  They knew well the order ingredients and 
how to mix them, but not how to put bricks and how much mixture is needed, how long 
it takes to forge or the time it takes them to put certain quantity of bricks. Prediction is 
almost impossible for them, they didn’t take risks. 

 
Table 11. Procedure.  Wall. 
 

Preparation 
ingredients for 
mixture 

Preparation 
mixture 

-bricks 

Process.  
Order  
to 
mixture 

Process 
Time to  
forge 

Prediction  
To bolt 

Prediction Less 
ingredients 

 

Total 

 n=6 

4 1 4 2 2 1 

 

Conclusions 
Experience and functionality were the main issues when students are young; their 
experience is novel, not expertise. 

The mathematical discourse of INAEBA’s students: old women, mature women and, 
teenagers: boys and girls, is a representation of the lack of transference of learning from 
home or job activities to school and vice versa; and of the low impact secondary school 
has on young people.  School as an institutional organization has its own mode of 
discourse, representation and structure. Social and symbolic representations of the 
relation to the world and the meaning build upon it, allows us to characterize and 
differentiate the contexts of practical thinking and action, e.g. adult education centres, 
homes; kitchens, and other domestic spaces.  

It is important to say that the study included also an exploration of learning in reading 
and writing knowledge, processes and functionality; and history –national and local- 
exploration (de Agüero, Zamora, and Canseco, 2006b).  The study about mathematics, 
which is presented in this paper, impacted curriculum in three ways.  First in the 
philosophical statements of the new educational model (de Agüero, Zamora, and 

 133



Messina, 2006a) about the concept of learning as a social situated construction of 
knowledge in action, as a social and cultural process of participation to produce and 
reproduce dialogically taken and share agreements –conventions-; and about the 
concept of adult as a human being in terms of an active participant in socio historical 
settings.   

Second, about the articulation of the social construction orientation for better 
educational processes and adult learning practices viewed as communal and dialogical.  
So practical derivatives and orientations support a community of learning new 
educational proposed model (de Agüero, and Messina, 2006a) that substitute the 
traditional educative programmes – which conceive that the world and mind are 
independent in learning, and that knowledge is a mental individual state – operating at 
that time (years 2005 and 2006). 

Third, defining new curriculum formation axes that are transversal with learning 
modules that could be study by adults based on theirs prior and current knowledge, so 
they can choose where to start studying; e.g. by counting or measuring, by fractions, 
ratios and proportions, or by volume. 

This study gives information about the tacit knowledge implicated in the different 
relationships people have with symbols, artefacts, knowledge, discourses, and texts. 
People have many and diverse levels of knowledge consciousness – defined as the 
reflexive action when one can explain how and why any mental or practical activity 
occurs – of their practical actions and contexts of thinking of their everyday life: at 
school and work.   

Home-work practices are cultural situated activities that are highly gendered; as long as 
school explicitly includes contents and methods for a more democratic mathematics 
education for adults and shortens the cultural distance between activities with 
mathematizing - explicit and functional-  potential, to say experiences and processes, 
and pertinent and relevant practices, social exclusion will still been reproduce by adult 
education programmes. 

The learning transference is a matter of intentional and deliberate mental activity to link 
different contexts, not a matter of spontaneous genesis or natural adult mental ability or 
competence.  In context with open social and cultural organization, e.g. the kitchen at 
home; in contrast to high structure context like schools, experience and practical 
thinking through life gives adults the opportunity to construct more knowledge and 
strategies to deal everyday activities in a long time of very a slow consciousness 
process.  How much of these open social structures can schools welcome? How 
practical thinking and social constructivism can improve Latin American adult 
education practices so they become more efficient, effective, just –fair-, pertinent,  and 
relevant?   Theorems in act are used by workers with high school (de Agüero, 2003a 
and 2006c).  In this paper results support the idea that ratios and proportions are 
occasionally used by people with basic schooling –elementary-, and adds evidence to 
the proposition that stands that theorems in act in everyday activities are scarcely use. 

 
 
 
 
 
 

 134



References 
 
Ávila, A. (2003, primavera). Matemáticas y educación de jóvenes y adultos. Decisio, 4, 

5-7.  
Bishop, A.J. (2000a).   Preface.  In Coben, D.; O’Donoghue, J.; and Fitzsimons, G. 

(Eds.),  Perspectives on Adults Learning Mathematics (pp. xi-xiii).  Dordecht, 
Kluwer Academic Publishers. 

Bishop, A. J. (2000b). Enculturación matemática.  La educación matemática desde una 
perspectiva cultural.    Barcelona, Paidós. 

Carraher, T.; Carraher, D. and Schleimann A. (1991).  En la vida diez, en la escuela 
cero.  México, Siglo XXI.  

Castorina, J., Lenzi, A. and Fernández, S.  (1984).  Psicología Genética: aspectos 
metodológicos e implicaciones pedagógicas.  Buenos Aires, Editorial Miño y 
Dávila. 

Consejo Nacional de Población (CONAPO) (2003).  La situación demográfica de 
México. México. 

Confrey, J.  (1995).   How Compatible are Radical Constructivism, Sociocultural 
Approaches, and Social Constructivism? In Steffe, L.P. and Gale, J. (Eds.).   
Constructivism in Education (pp. 185-225).   New Jersey, Lawrence Erlbaum Ass. 

Conteo de población y vivienda.  (2005). México: Instituto Nacional de Estadística 
Geografía e Informática (INEGI).  Disponible en: www.inegi.gob.mx. 

de Agüero, M. (2003a).   Studying Mathematical Everyday Working Problems.  In 
Maasz, J. and Schloeglmann, W.  (Eds.).   Learning Mathematics To Live And 
Work In Our World  Adults. ALM10. Linz, Universitätsvelag Rudolf Trauner.   

de Agüero, M.  (2003b primavera). Interpretación y retos de las etnomatemáticas para 
la educación básica de adultos.   Decisio,4,   41-50. 

de Agüero, M.; Zamora, M.  y Messina, G.  (2006 a).  Modelo educativo de 
comunidades de aprendizaje (COA).  (Informe técnico). México, Instituto de 
Alfabetización y Educación Básica para Adultos (INAEBA). 

de Agüero, M.; Zamora, M. y Canseco, R. (2006 b).  Necesidades e intereses de 
aprendizaje en el Instituto de Alfabetización y Educación Básica para Adultos: 
matemáticas, lectoescritura e historia.   .  (Informe de investigación). México, 
Instituto de Alfabetización y Educación Básica para Adultos (INAEBA). 

de Agüero, M. (2006c). El pensamiento práctico de una cuadrilla de pintores.  
Estrategias para la solución de problemas en situaciones matematizables de la 
vida cotidiana.  México, CREFAL-UIA. 

Harris, M. (2000).  Women, Matemathics and Work.  In Coben, D., O’Donoghue, J., 
and Fitzsimons, G. (Eds.).  Perspectives on Adults Learning Mathematics. 
(pp.171-190).   Dordecht, Kluwer Academic Publishers. 

Instituto Nacional de Evaluación Educativa (INEE),  (2006).  La calidad de la 
educación básica en México, 2006.  México, Instituto Nacional de Evaluación 
Educativa.  Disponible en: www.inee.gob.mx 

Knijnik, G. (2003, primavera).  Educación de personal adultas y etnomatemáticas. 
Reflexiones desde la lucha del Movimiento Sin Tierra de Brasil.  Decisio,4 , 8-11. 

Lave, J. (1991).   La cognición en la práctica.  Barcelona, Paidós. 
Lave, J. (1996).  The practice of learning. In Chaiklin, S., and Lave, J. (Eds.).  

Understanding practice.  Perspectives on activity and context. (pp.3-32).   
Cambridge, Cambridge University Press. 

Llorente, J.C. (2000).   Researching Adults Knowledge Through Piagetian Clinical 
Exploration- the case of domestic work. (pp.67-81).  In Coben, D., O’Donoghue, 

 135

http://www.inegi.gob.mx/
http://www.inee.gob.mx/


J. and Fitzsimons, G. (Eds.).  Perspectives on Adults Learning Mathematics (pp. 
67-81).  Dordecht, Kluwer Academic Publishers. 

Mariño, G. (2003, primavera).  La educación matemática de jóvenes y adultos.  
Influencias y trayectos.  Decisio, 4, 27-32. 

Masingila, J. (1994).  Mathematics Practice in Carpet Laying.  Anthropology and 
Education Quarterly,  25(4):430-462. 

Mehan,H. (1996).  Beneath the skin and between the ears: A case study in the politics 
of representation.  In Coben, D., O’Donoghue, J. and Fitzsimons, G. (Eds.).  
Perspectives on Adults Learning Mathematics (pp.241-268). Dordecht, Kluwer 
Academic Publishers. 

Millroy, W. L.  (1992). An ethnographic study of the mathematical ideas of a group of 
carpenters.  Journal for Research in Mathematics Education.   Monograph 
Number 5, National Council of Teachers of Mathematics; Columbia, University 
of Missouri. 

Muñoz, Izquierdo, C. (En prensa).  Una educación básica de calidad al alcance de 
todos: requisito esencial para construir la democracia.  In Magui, Rolando (Ed.).  
Educación y Democracia.  México.  

Resnick, L.B. (Eds.) (1989).  Knowing, learning and instruction.  Essays in honor of 
Robert Glaser.  Hillsdale, New Jersey, Lawrence Erlbaum Ass. 

Sánchez, C. (2003, primavera).  Autoaprendizaje de las matemáticas en los grupos del 
INEA  Decisio,4, 12-16. 

Saxe, G. (1995). From the Field to the Classroom: studies in Mathematical 
Understanding.  In Steffe, L.P. and Gale, J.  Constuctivims in Education.  
Hillsdale, New Jersey, Lawrence Erlbaum Ass. 

Vergnaud, G. (1998). Towards a cognitive theory of practice.   In Sierpinska, A. & 
Kilpatrick, J.  Mathematics education as a research domain: A search for identity.  
Dordrecht, Kluwer Academic Publishers. 

Wertsch, J. and Toma, CH.  (1995). Discourse and Learning in the Classroom: A 
sociocultural Approach. In Steffe, L. P. and Gale, J. (Eds.).   Constructivism in 
Education (pp.159-174).   New Jersey, Lawrence Erlbaum Ass. 

Wertsch, J. y Tulviste, P. (1992).  L.S. Vygotsky and Contemporary Developmental 
Pscychology.   Developmental Psychology, 28 (4), 548-557. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 136



Adult Numeracy: Crossing Borders of Discourse 

Gail E. FitzSimons 

Centre for Work & Learning Studies 
Faculty of Education 
Monash University 

Australia 
Gail.fitzsimons@education.monash.edu.au  

In a presentation to TSG 6, ICME 10 (FitzSimons, 2004), I drew upon the 
work of Basil Bernstein to distinguish analytically between mathematics and 
numeracy as vertical and horizontal discourses respectively. It is 
commonplace that adults feel that they ‘cannot do maths’ and that people in 
all kinds of trades and professions believe that they ‘never use any of the 
maths they learned at school’. I propose that this is because they have only 
encountered the vertical discourse of mathematics, recontextualised by 
educators into ‘school mathematics’, with generally unproblematic 
assumptions about transfer through so-called ‘real-life’ applications. In this 
paper I elaborate further on this theoretical foundation to argue that it is 
necessary to cross the borders between the two discourse types in order to 
successfully teach mathematics to adult learners. 

Numeracy, whether for adults or children, is a social construct. It draws upon 
mathematical skills and knowledges developed over a lifetime. These may be learned 
informally from — and even taught by — family, friends, and other significant others. 
In the case of pre-school children and unschooled youth and adults, learning is 
dependent on the social and cultural settings available to the learner in their various 
communities of participation. In countries where formal education is the norm, funded 
to a greater or lesser extent from the public purse, decisions are made by governments 
(advised by bureaucrats) about the quantity and quality of education for various groups 
of learners. Decisions are made based on, for example, perceptions of the good of the 
nation and, where governments are elected, and perceptions of the likelihood of re-
election. Accordingly, the voices of certain groups of stakeholders are privileged over 
others, depending on the political complexion of the government of the time. The major 
focus may be on, for example, improving business or national economic outcomes or 
on democratic citizenship, or some combination of these. Whatever the focus, 
numeracy is necessarily related to mathematical skills and knowledges. 

The provision of formal mathematics education in school as well as adult and 
vocational education (even if it is labelled as numeracy) is necessarily political in that 
certain selections are made to meet the interests and needs of certain social and 
economic groups above others. Curricula are determined — whether at the state level or 
even the individual school or classroom, and again this is a political decision — 
drawing on an arbitrary selection from the discipline of mathematics. Official and local 
pedagogic practices then combine to recontextualise that arbitrary selection in 
differentiated ways. Evaluation of the learner’s performance — whether via 
international or state-wide testing, or teacher-designed assessment or individual 
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classroom/online feedback — may also be heavily influenced, if not determined, by 
political decisions: for example, mandated testing for accountability purposes, ongoing 
funding, and local, national, or even international comparisons. 

In different countries different terms are used to apply to the use and even construction 
of mathematics outside of the classroom. Numeracy is very commonly used, often with 
the pejorative tag ‘basic’ attached in the case of adult education. One perspective is that 
this term is used in an attempt to disassociate from the cold, hard, judgemental image of 
the discipline of mathematics in an attempt to popularise it with school children and 
their parents, as well as adult learners. Other terms used are quantitative literacy, 
mathematical literacy, democratic numeracy, and also functional mathematics. 
However they are labelled, the curricular content, pedagogy, and assessment still 
remain political phenomena. The intended outcome of mathematics and numeracy 
teaching is numerate activity but a focus on the discourse of (school) mathematics alone 
will not guarantee such activity.  

Discourses of Mathematics and of Numeracy  

Bernstein (2000) describes mathematics as being a vertical discourse due to its 
coherent, explicit, and systematically principled structure. It takes the form of a series 
of specialised, codified languages, with many sub-disciplines (e.g., algebra, geometry, 
trigonometry). In formal education, the discipline of mathematics is recontextualised 
for the purpose of enculturation. Just as the school subject of woodwork is qualitatively 
different from the trade of carpentry, so school or formal adult mathematics education 
is different from professional mathematics or statistics; also from workplace numeracy. 

Following Bernstein (2000), I argue that the construct of numeracy is an example of a 
horizontal discourse. This is due to the strong affinity between the burgeoning corpus 
of research reports on workplace and everyday activities involving the use and 
re/construction of mathematical knowledges (e.g., Eraut, 2004; Hoyles et al., 2002; 
Kent et al., 2004; Wake & Williams, 2001) and Bernstein’s description of a horizontal 
discourse as “a set of strategies which are local, segmentally organised, context specific 
and dependent, for maximising encounters with persons and habitats” (p.157). He 
continues that the knowledges of horizontal discourses are “embedded in on-going 
practices, usually with strong affective loading, and directed towards specific, 
immediate goals, highly relevant to the acquirer in the context of his/her life” (p.159). 
This description bears close resemblance to the characterisation of arithmetic in Lave’s 
(1988) research on shoppers and weight-watchers. 

Compared to the discipline of mathematics, numeracy is weakly classified in terms of 
its necessary integration with context. Whereas in mathematics there is a well-known 
hierarchy from common sense up to so-called uncommon sense, in numeracy common 
sense is of the essence. High level abstractions alone are insufficient and may even 
prove counter-productive. Numeracy cannot be said to have a specialised language, 
except at the most local level of use in context. For example, the use of the term “thou” 
(i.e., thousandths) is widely used in the building and automotive industries, but may not 
have meaning elsewhere. Numeracy is not necessarily explicit or precise (but can be if 
required), and its capacity for generating formal models may be limited to the context at 
hand rather than generalisable.  
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In essence, then, numeracy is a horizontal discourse which draws upon foundations of 
mathematical knowledge developed by individuals over a lifetime of personal 
experience and enculturation but which, unlike the vertical discourse of the discipline 
of mathematics, relies on common sense and is context-specific and -dependent, 
directed towards the achievement of specific, immediate, and highly relevant goals. 

Vertical discourses such as mathematics consist of specialised symbolic structures of 
explicit knowledge; its procedures are linked hierarchically. The formal pedagogy is 
directed towards some unspecified projected application and is an on-going process, 
generally continuing over an extended period of time. By contrast, according to 
Bernstein (2000), the pedagogy of horizontal discourses is usually carried out through 
personal relations, with a strong affective component. It may be tacitly transmitted by 
modelling or showing, or by explicit means. The pedagogy may be completed in the 
context of its enactment, or else it is repeated until the particular competence is 
acquired. From an individual’s perspective, “there is not necessarily one and only one 
correct strategy relevant to a particular context” (p.160). Bernstein concludes that 
horizontal discourse “facilitates the development of a repertoire of strategies of 
operational ‘knowledges’ activated in contexts whose reading is unproblematic” 
(p.160). 

Whereas the transmission of formal mathematics knowledge is likely to progress from 
the concrete to the mastery of simple operations, to more abstract general principles, the 
teaching of numeracy to adults may have more in common with the reverse processes 
which take place in workplace learning. In other words, general principles are 
understood but need to be made concrete in order to be realised. Ultimately, the learner 
will be expected to develop a repertoire of context-dependent strategies, based on 
experiential learning from a more ‘knowledgeable’ person (or persons) in a given 
situation, where achieving the task itself is the priority — not the learning of 
mathematics per se. As discussed above, context-specific and localised models may 
also be developed and practical knowledge/expertise, together with common sense, is 
highly valued. 

Pedagogies of Numeracy 

It is well recognised that the mathematics classroom is a community of practice distinct 
from that of professional mathematicians; also from the workplace. In my opinion, 
then, numeracy is composed of mathematical knowledges and skills, however derived 
(i.e., formally & informally), in combination with reflective knowing in context — 
knowing which draws upon a lifetime of experience. Numerate activity is concerned 
with acting within the discourse practices and socio-cultural practices appropriate to the 
task at hand. It entails both explicit, codified knowledge and implicit or tacit 
knowledge. That is, the borders of vertical discourse and horizontal discourse must be 
crossed and re-crossed in order to develop the capacity for numerate activity, and they 
must be continually crossed and re-crossed in its pedagogic processes. In short, the 
teaching of the discourse of mathematics alone (even with ‘applications’) can never 
guarantee a numerate person. 

Keitel, Kotzmann, and Skovsmose (1993, p.275) suggest a process which reverses the 
traditional order of pedagogy — that is, to start “from powerful technological 
constructions or identifying rich contexts in which serious social problems are posed” 
(see also Borba & Villarreal, 2005, particularly with respect to technology-based 
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programs). Mathematical concepts and modelling activities should then be used to 
enable understanding of the problem, formulation of alternative solutions, and 
negotiation with others about their acceptability. In this way, students and teachers 
should become directly involved in issues such as improving the local environment. In 
the case of adults, even at the most ‘basic’ levels, any contexts must be realistic and/or 
engaging, rather than the trivialised and demeaning pseudo-contextualisations which 
appear when the focus is on the mathematical process and the context is used as a 
camouflage. As I have demonstrated in FitzSimons (2000), it is possible to satisfy 
externally driven curricular demands with actual needs of the learners through a deeply 
respectful and ethical investigation and sharing of some of the realities of their 
everyday work and life, conducted as a partnership, and concluding with a reflection on 
how things might be done differently. As Keitel, Kotzmann, and Skovsmose observe, 
the processes of learning, knowledge generation, and possible interventive action need 
to be combined. Self-confidence will be enhanced when learners feel as though they are 
being listened to or consulted. The prime focus is on connecting mathematical 
knowledge to other types of insight and activities. Thus, they say, “students could 
obtain knowledge about knowledge which we have called reflective knowledge, and the 
combination of reflective knowledge and social activities forms a part of what we have 
called democratic competence” (p.277). Interestingly, democratic competence is 
included in Wedege’s (1995) definition of technological competence in the workplace, 
which also included professional and social qualifications. In her words democratic 
competence is “to evaluate and take part in decision-making processes regarding new 
technology in the workplace” (p.58). 

However, evaluating new technology is not the sole justification. Wedege (2000) 
identified disempowering consequences of workers not being able to participate in 
workplace mathematical discourses that management might use to control workers — 
technologies of management (FitzSimons, 2002) — and I have witnessed the same 
phenomenon in my workplace research in the pharmaceuticals manufacturing industry. 
These typically take the form of discourses which employ, for example, graphs 
representing change over time, statistical charts monitoring production output or 
wastage, days lost due to various causes ascribed to workers (and not to management 
failure or lack of adequate and timely maintenance of plant or machinery!), charts 
presenting percentages, percentage change, or production quantities involving very 
large numbers. Many of these topics appear at quite advanced levels in school curricula, 
and tend to be overlooked in worker education. Yet, my own experience shows that 
people are able to understand the concepts given time and contextualised situations well 
known to learners. 

It is obvious that being able to answer pen and paper or computer generated assessment 
questions in a classroom situation may result in certification — and this is to be 
commended if it engenders a sense of achievement, even pride, in the learner and 
contributes towards enhancing their employment prospects and/or helping children with 
their homework — but it does not guarantee the creative adaptation of existing 
mathematical knowledge and possible innovation in the immediate context of a 
problem to be solved at work or in life generally. Moreover, there is a slippage between 
what a person is capable of doing and their disposition to do so within the particular 
work/life context in which they are situated at any given time. Buckingham (1998) 
identified compelling reasons why workers might stay silent and not participate in 
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workplace mathematical discourses even when they are capable of doing so: keeping 
one’s job or not drawing undue attention to oneself are serious reasons. 

Issues at Stake in Adult Numeracy 

There are four major questions to be addressed when addressing the complex task of 
crossing boundaries between mathematics and numeracy: 

• Who are learning? 

• Why are they learning? 

• What are they learning? 

• How do/might they learn? 

The answers to these will frame the definition of numeracy and will necessarily be local 
rather than universal in its orientation. However, the answers to these four questions 
may even be conflicting in themselves — as any practitioner knows. The following 
brief set of questions is drawn from my current work-in-progress research framework 
and gives some indication of the complexity of the issue. 

What are the motives for adult students to take on learning mathematics/ 
numeracy supported and delivered (wholly or in part) by new learning 
technologies?  

• Is it to achieve a credential?  

• Is it to achieve develop new and/or deeper understandings? 

• Is it to prove something to one’s self? 

• Is it to be able to help significant others to learn mathematics? 

• Is it to support their own or their family’s business/financial interests? 

• Is it to learn more about technology? 

• Is it to learn more through technology? 

 

Of course, the answer could be any combination of these, or something else all 
together. 

Numeracy is logically connected with mathematics just as literacy is logically 
connected with language (Lee, Chapman, & Roe, 1996). However, numeracy is also 
connected with language. Beyond the semiotic resources of the symbolic system and 
visual displays of mathematics, the communication and sharing of meanings is an 
integral part of numeracy. 
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In the UK the definition of Functional Skills is given as: 

Functional skills are those core elements of English, maths and ICT that provide an 
individual with the essential knowledge, skills and understanding that will enable them to 
operate confidently, effectively and independently in life and at work. Individuals of 
whatever age who possess these skills will be able to participate and progress in 
education, training and employment as well as develop and secure the broader range of 
aptitudes, attitudes and behaviours that will enable them to make a positive contribution 
to the communities in which they live and work 

The definition of Functional Maths is given as: 

Each individual has sufficient understanding of a range of mathematical concepts and is 
able to know how and when to use them. For example, they will have the confidence and 
capability to use maths to solve problems embedded in increasingly complex settings and 
to use a range of tools, including ICT as appropriate. 

In life and work, each individual will develop the analytical and reasoning skills to draw 
conclusions, justify how they are reached and identify errors or inconsistencies. They 
will also be able to validate and interpret results, to judge the limits of their validity and 
use them effectively and efficiently. 

 http://www.qca.org.uk/15895.html 

 

My personal view about the naming of competencies and other ‘desired’ knowledges 
and skills by governments is that they are done for good political reasons — rather than 
on educational grounds. Clearly this ‘functional mathematics’ privileges the views of 
some stakeholders over others. It has obviously left out any of the aesthetic side of 
mathematics, to begin with. Although it supports analytic and reasoning skills, I 
imagine that it excludes employing these skills to critique poor quality of management 
where it exists, and even to critique the government itself. It does not take any account 
of the hard-to-fill jobs which are so boring that no-one will apply for them, except 
illegal immigrants (personal communication from Ewart Keep, SKOPE, Warwick 
Business School — now Cardiff). 

As Corinne Hahn has remarked on the concept of  numeracie in France: “for most of 
the people numeracy is supposed to concern only a special part of the population 
(immigrants, people with no qualification)” (see http://www.statvoks.no/discuseng/ C. 
Hahn, 14th March 2006). This resonates with my reading of Bernstein (2000). That is, 
there is a classification of knowledge so that only some people have access to 
‘unthinkable knowledge’, where [mathematical] knowledge is impermeable (p. 11). I 
believe that this is also the case whenever politicians and bureaucrats talk about ‘basic 
numeracy’ — only ever intending to encompass calculations of whole numbers and 
fractions — decimal and vulgar/common. I have written about this previously (e.g., 
FitzSimons, 2002): This practice is inherently undemocratic. 

Secondly, Corinne’s question: “Does it mean that other mathematics are not 
‘functional’?” suggests further questions to me: 

• Who decides what mathematics is functional?  
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• Does it exclude Islamic geometry, for example? Euclidean geometry? Etc. etc. 
When? Why? For whom? 

• On what basis are these decisions to be made and by whom?  
• Is it always the voices of big business and industry, attempting to minimise their 

financial contributions and maximise opportunities to receive government 
funding, as is the case in some neoliberal economies? Or, is there a social 
contract between employers and educators working to support the best interests 
of the students and social cohesion, as in the Scandinavian countries? 

 

Further to my previous discussion about vertical discourses (e.g., mathematics) and 
horizontal discourses (e.g., numeracy), Bernstein draws attention to the fact that vertical 
discourses “have their origin and development in official institutions of the state and 
economy”, and horizontal discourses in “everyday or life world” (p.207). Clearly these 
two intersect — whatever we choose to name them — and maybe the UK definition of 
functional mathematics is an attempt to do so — but I believe that we need to be clear 
that they are different discourses with different practices, and not assume, as many 
people have in the past, that the teaching of (official) mathematics will ensure (locally) 
numerate activity. We need to strive for the integration of the two discourses in 
curriculum and pedagogy, including assessment. As has often been pointed out, word 
problems can never be a substitute for the messy realities of actual constraint-filled 
practice. This is what makes numeracy as defined here very difficult to assess 
‘officially’. 

What can we as numeracy researchers and educators do?  

Following the UK definition of functional skills as: “essential knowledge, skills and 
understanding that will enable them to operate confidently, effectively and 
independently in life and at work,” I support the goal of enabling such behaviours. It is 
the use of the term ‘essential’ that concerns me. This is where the politics comes in — 
who decides what is essential and on what grounds? Although it may be possible to 
describe numerate activity in universal terms to cover the range of possible levels of 
mathematics and contexts of application in very general terms, the construct of 
numeracy is, in my opinion, provisional and contingent, and defies a unique definition. 
 
The most important issue is to have our voices heard among the stakeholders in 
political decision-making. Our task as mathematics/numeracy researchers and educators 
is to argue for the inclusion of the broadest possible curriculum which balances the 
needs of the various stakeholders — especially those of the learners whose voices tend 
to be ignored (or who are not really in a position to articulate their own needs), while at 
the same time working from a deep understanding of numeracy, based on informed 
research into workplace and other social- and community-participation needs of adults. 
This means, for example, as well as responding to invitations to comment on proposed 
changes to curricula, also including a focus on the learners’ actual needs and interests in 
research reports, and in research proposals. Baxter et al. (2006) are to be commended 
on their measurement project report which includes the broader picture that frames the 
constraints on what teachers and learners are allowed to do under increasingly 
restrictive accountability demands in the form of assessment-driven curricula combined 
with very limited teaching time. The research team of two university-based researchers 
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and four teacher-researchers also argue the case for the future acceptance of adult 
numeracy students as (co)researchers in their own right. 
 
One way that learners’ needs could be supported is through the development of a 
teaching force valued for its professionality, allowed appropriate time for reflection and 
creative lesson planning, and enabled through ongoing and appropriate professional 
development to make judgements about the best outcomes for each particular group of 
students, situated in their unique contexts. In Denmark I recently visited a vocational 
education college where highly committed teachers were valued and encouraged by 
their managers to personally interact with students, along with a dedicated support 
team. For me, and probably for many others of my teaching generation, this approach 
represents a return to the halcyon days of the pre-neoliberal era. Denmark has a strong 
economy as well as strong commitment to the social contract. Perhaps other nations 
might draw some lessons from this. 
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During the last decades we can see an increasing number of studies which 
test the performance of students beside other subjects in mathematics. These 
studies are a consequence of the meaning of education for the economic 
position of a country. To get more attention (and perhaps also more money) 
the studies are presented with a ranking of participating countries based in 
the results of students’ performance. One of the most discussed studies are 
the PISA – Studies. These studies use as basic concept the concept of 
“mathematical literacy” in research of adult education of mathematics a 
very well known concept. PISA claims to test with these studies curriculum 
independent mathematical competences those are necessary basis 
competences to handle mathematical problems in jobs and society. If we 
accept this claim it must be of interest what are the mathematical 
competence of adults because they work and live in our society. Now exists 
international studies to the performance of adults in mathematics (OECD 
1995) and in a study to the adult education in mathematics in Austria we 
have investigated the mathematical knowledge of adults in mathematics 
(Schlöglmann 1998). In the PISA – Elternstudie (Ehmke 2004, Ehmke, Wild 
and Müller-Kalhoff 2005) have done the first step to use PISA – items to test 
parents of students who have participated in the PISA – Study in Germany 
(Ehmke, Wild and Müller-Kalhoff used in their study 7 items of the 
international PISA – test and some more from the German test). In his 
Master – thesis F. Raber (Raber 2007) used the same 7 international items 
to test the performance of adults in Upperaustria. 

 
 
The PISA concept 
 
The “Programme for International Student Assessment (PISA)” is an internationally 
standardised assessment that was jointly developed by participating countries and 
administered to 15-year-olds in schools. It covers the domains of reading, mathematical 
and scientific literacy not so much in terms of mastery of the school curriculum, but in 
terms of important knowledge and skills needed in adult life.  
For the assessment are paper-and-pencil tests used and the test items are a mixture of 
multiple-choice items and questions requiring their own responses. The items are 
organised in groups based on a passage setting out a real life situation (OECD 2003, 
p.11). 
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Let us consider the description of mathematical literacy (OECD/PISA uses the word 
definition): 
 
„The mathematical literacy definition for OECD/PISA is: 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 2003, p.24) 

In a more extensive description writes OECD/PISA that mathematical literacy is 
concerned with the capacities of students to analyse, reason, and communicate ideas 
effectively as pose, formulate, solve, and interpret mathematical problems in a variety 
of situations and emphasises that the focus of the assessment lies on real-world 
problems, moving beyond the kinds of situations and problems typically encountered in 
school classroom. 
 
„In schools, the mathematics curriculum has been logically organized around content 
strands (e.g. arithmetic, algebra, geometry) and their detailed topics that reflect 
historically well-established branches of mathematical thinking – […] However, in the 
real world the phenomena that lend themselves to mathematical treatment do not come 
so logically organized.[…] Since the goal of OECD/PISA is to assess students’ capacity 
to solve real problems, our strategy has been to define the range of content that will be 
assessed using a phenomenological approach to describing the mathematical concepts, 
structures or ideas.[…] A phenomenological organization for mathematical content is 
not new. […] Various ways of labelling the approach have been used. In the 
mathematics framework for OECD/PISA 2003, the label ‘overarching ideas’ will be 
used.” (OECD 2003, p.34) 
 
These overarching ideas which should meet the requirements of historical development 
of mathematics, coverage of the domain and reflection the major threads of school 
curriculum are quantity – space and shape – change and relationship – uncertainty. 
 
The German discussion to mathematical literacy use the term „mathematische 
Grundbildung“ to put he concept in the tradition of the German discourse of „Bildung “ 
(Klieme, Neubrand, &Lüdtke, 2001). 
 
We are not discussing in this paper if PISA-items are suitable to fulfil the description of 
their “definition” of mathematical literacy but especially for the multiple-choice items, 
basis for the international comparison of the education systems, are doubts appropriate 
(for a deeper critique see (Jahnke and Meyerhöfer, 2006).  
 
 
The study 
 
1. The questionnaire  
The questionnaire starts with some hints to the test about the period of working, the 
anonymity of the test and its aim as a scientific study, that the items come from the 
PISA – Study and how to handle the items. 
These general hints about the test are followed by questions to the person: age – sex – 
highest level of education that the person had finished - profession. 
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The main part were the 7 PISA items:  
Farms (2 questions) – Walking (1 question) – Speed of a racing car (2 questions) – 
Painted cube (2 questions). 
 

FARMS 

Here you see a photograph of a farmhouse with a roof in the shape of a pyramid.  
Below is a student’s mathematical model of the farmhouse roof with measurements added
The attic floor, ABCD in the model, is a square. The beams that support the roof are the 
edges of a block (rectangular prism) EFGHKLMN. E is the middle of AT, F is the middle 
of BT, G is the middle of CT and H is the middle of DT. All the edges of the pyramid in 
the model have length 12 m. 

 

 

 
 
Question 1:  
Calculate the area of the attic floor ABCD.  
The area of the attic floor ABCD = ______________ m2  
.  
Question 2:  
Calculate the length of EF, one of the horizontal edges of the block.  
The length of EF = ____________ m  
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WALKING 
 

 
 
The picture shows the footprints of a man walking. The pacelength P is the distance 
between the rear of two consecutive footprints. 
For men, the formula, n/P = 140 gives an approximate relationship between n and P 
where, 
n = number of steps per minute, and 
P = pacelength in metres. 
Question 1:  
If the formula applies to Heiko’s walking and Heiko takes 70 steps per minute, what is 
Heiko’s pacelength? Show your work. 
 
SPEED OF A RACING CAR: 
This graph shows how the speed of a racing car varies along a flat 3 kilometre track 
during its second lap.  
 

 
Question 1:  
What is the approximate distance from the starting line to the beginning of the longest 
straight section  
of the track?  
A 0.5 km.  
B 1.5 km.  
C 2.3 km.  
D 2.6 km 
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Question 2:  
Here are pictures of five tracks: Along which one of these tracks was the car 
driven to produce the speed graph shown earlier?  
 
 
PAINTED CUBE 
A big cube is painted. This big cube will afterwards cut from three directions in 
respectively three layers. It evolves by that many smaller cubes as in the following 

picture.  
 
 
Question 1: 
How many small cubes do exist? 
Question 2:  
A further big cube is painted. This big cube will 
afterwards cut from three directions in 
respectively five layers. It evolves by that many 
small cubes.  
How many of these small cubes do have exactly 
three painted lateral faces? 
 
 

 

2. The items from the perspective of mathematics didactics 
Farms: Answering question 1 it is not necessary to consider the pictures as well the 
photo as the mathematical model. If one read the text to the task you find that the area 
of the attic floor is a square with a lengths of 12 m. To solve the problem it is only 
necessary to calculate the area of a square. 
Question 2 needs for a correct mathematical solution the intercept theorem but in a 
multiple choice concept it is impossible to see if the intercept theorem is really used. A 
solution is also possible to measure the length of EF in relation to the length of AB or 
argue that TE is 1/2TA and TF is 1/2TB therefore must EF be 1/2AB. 
Walking: This item should investigate the handling of a formula. The task can be 
solved through transformation of the formula but it is also possible to ask 70 divided by 
which number is 140? 
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This formula is what is often called a rule of thumb. Such formulas are often used in 
vocational situations but in this situation for the solution of problems professional use 
mostly tables and do not transform formulas. 
 
Speed of a racing car: Question 1 handles the problem of the speed along a track. The 
problem solver has to recognize that the change of speed is connected with bends.  
 
Before a curve the speed is decreasing and after the bend on a straight section the speed 
is increasing until reaching the high speed. Than the high speed is constant before the 
following bend requires a decreasing of the speed. The problem solver finds 4 
suggestions for a right solution but it is for instance impossible to recognize if the 
problem solver uses only the constant piece of the graph for a straight section or knows 
that the straight section starts at the end of the bend. 
 
To answer question 2 the problem solver has to take information from the first graph 
and use this information to decide which picture of the five tracks is the correct one.  
 
Firstly three minima in the graph mean three bends therefore only the tracks B, C and D 
meet this condition. Secondly the speed is decreasing a short piece after the starting line 
and this fulfils only the tracks B and D. Thirdly the lowest speed means the most 
narrow bend and this is bend two and therefore is track B the right answer. 
Painted cube: 
 
In question 1 it is only necessary to count the cube on the front face and multiply by 
three according to the three layers. 
 
Question 3 needs the reflection that only the small cubes on the edges have exactly 
three painted lateral faces independent from the number of cuts. 
 
Summarising this considerations to the items we can say that if the goal is to test the 
competence to solve real world problems with mathematical methods doubts are 
appropriate.  The items are interesting tasks but the real world aspect in farms and 
walking are artificial, the painted cube is typically for intelligence test and only the 
speed of a racing car need knowledge from a real world situation. 
 
3. Data collection 
To investigate knowledge and competences of adults is much more difficult as of 
students (Schlöglmann, 1998). For tests with students you find the test persons in 
schools and school authorities can help to find enough students and to get a sample to 
fulfil the needs of statistics. But in the case of adults all tests must be done voluntary 
and there is no institution to find enough test persons. Therefore in nearly all cases of 
small investigations you will not have a representative sample and you must interpret 
the data very carefully. In the case of this study the test was done beside parents, 
relations and adult friends by adults who was waiting in waiting-rooms of an 
emergency ward of a hospital and a dental ambulatory and we are very gratefully to this 
persons who helped to make this study. 
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4. Some results of the study 
Characteristics of the sample:  
Basis for the study are questionnaires of 140 persons (54% female and 46% men). With 
respect to the age are 24% persons between 20 and 29 years old, 24% between 30 and 
39, 23% between 40 and 49 years, 19% between 50 and 59 years and 10% more than 60 
years. If we compare this distribution of the age with the distribution of the adults in 
Upperaustria we see that especially the group of persons with more than 60 years are 
strongly underrepresented (10% to 26%) all the other groups are overrepresented.  
 
To get information about education the participants have to sign in a list their highest 
finished education. 10% have finished the compulsory secondary school (Hauptschule 
(HS)), 40% part-time vocational school (Berufsschule (BS)), 14% full-time vocational 
schools (Berufsbildende Mittlere Schule (BMS)), 10% upper secondary general school 
(Allgemeinbildende Höhere Schule (AHS)), 11% Uppersecondary vocational school 
(Berufsbildende Höhere Schule (BHS)) and 15% University, College or Teacher-
College. If we compare our sample with the distribution in the population we can see 
that the participants of the study are better educated than the average. In the sample are 
more persons with higher education especially the group with compulsory secondary 
school are strongly underrepresented (10% to 39%). This is also in connection with the 
low representation of elder people because within this group of population are more 
persons with a low education. 
 
Results of the test: 
 
Whole sample: 62,3% correct answers, expectation 4,36. 
Correct answers of the items and in bracket the value on the PISA – competence scale: 
Farm1 79% (492), Farm2 70% (524), Walking 46% (599), Racing car1 (492) 67%, 
Racing car2 39%, (655) Cube1 82% (481), Cube2 53% (591). 
Correct answers per age group: 20-29 years 70%, 30-39 years 61%, 40-49 years 69 %, 
50-59 years 61%, more than 60 years 36%. 
Correct answers per education: HS 45%, BS 59%, BMS 47%, AHS 84%, BHS 80%, 
University and Colleges 76%. 
 
Discussion of the results:  
 
If we compare the results of the study with the PISA – competence scale we find a full 
accordance. Racing car2 has 655 points on the competence scale and the lowest rate of 
correct answers followed by Walking and Cube2.  
 
If we consider the situation from the perspective of the age we find that the number of 
correct answers is highest in the group of 20-29 years old participants is decreasing for 
the group of 30-39 years old people and we would expect that the rate of correct 
answers would decrease with the age. But in the group of 40-49 we find nearly the 
same result as in the best group. We found a similar result also in other studies 
(Schlöglmann, 1998) and our conjecture is that this group are parents of children and 
help them to learn mathematics. 
 
If we look at the results of the eldest participant we find on the one hand the lowest 
number of correct answers and on the other hand no correct answer for the items  
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Walking and Racing car2. If we consider that in this group we find many people with 
low education and in the curriculum of the “Hauptschule” was at this time nearly no 
algebra and no functions we should expect such a result. But we should also take this 
result very carefully because this group is very small (14 participants). 
 
The relationship between education and results are in accordance with the expectation. 
More education leads to better results. That the group AHS and BHS have better results 
as the University/College group is a consequence that in this both groups are students 
included who have not finished their university are college studies. We will finish this 
paper with a short comparison between the results of the German parents study and the 
results of students. The mean value of the Austrian and the German adults are similar 
(62,3 % to 62,6%). The Austrian adults are better space and shape and the German 
adults in change and relationship. This result appears also in the comparison of 
Austrian and German student. Furthermore the adults are better than students 62,3% to 
49%).     
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In 1997 a scheme to help “ at risk” or mathematically under prepared first 
year undergraduates in the University of Limerick was undertaken by 
O’Donoghue to assess the extent of the ‘Mathematics Problem’ and try to 
ascertain the best means of dealing with it. Diagnostic testing was 
introduced in a bid to diagnose those students who were most prone to 
failure and/or dropping out. This procedure also served to make students 
themselves aware of their level of expertise and helped to classify major 
areas of weakness in the group of first years as a whole. The main intention, 
however, of diagnostic testing is to identify the support that will be needed 
to help remedy the situation. It was discovered that 30% of first year service 
mathematics undergraduates required extra support. This was one of a 
number of contributing factors leading to the establishment of a 
Mathematics Learning Centre. In October 2001, the University of 
Limerick’s Mathematics Learning Centre opened. One of the aims of the 
Mathematics Learning Centre is to address the mathematics needs of 
mature students and adult returners. In this paper, the authors discuss the 
facilities/resources provided by the Mathematics Learning Centre for Adult 
learners of mathematics in the University of Limerick. 

The so-called ‘Mathematics problem’ as it is styled in the UK research on mathematics 
education encompasses issues in the transition from school mathematics to university 
mathematics. Similar issues and concerns arise in the Irish context. A collection of 
descriptions of the ‘Mathematics problem’ has been assembled in Ireland by 
O’Donoghue (2004) and includes the following: 

  

• Mathematical shortcomings of entering students 

• Mathematical deficiencies of entering students 

• Pre-requisite mathematical knowledge and skills 

• Mathematical preparedness/under-preparedness 

• Mathematics at the school/university interface 

• Issues in Service mathematics teaching 

• Numeracy/Mathematical literacy. 
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With such a diverse number of career prospects available to students on exit from 
Higher Education nowadays and the escalating importance of mathematics in such 
fields as Business, Engineering, Education or Pure Mathematics, there is an obligation 
on universities to provide a suitable mathematics education for each student.  

At present there is widespread concern among third level academics in many countries 
(e.g. Australia, the U.K.) about the poor level of mathematical preparedness of first 
year undergraduates in mathematics intensive courses. Research shows also, that the 
problem is not just that some students are “under-prepared’’ but that even students with 
good Leaving Certificate/ A-Level grades struggle with even the most basic aspects of 
mathematics (LMS, 1995; NCCA, 2005).  

Added to this problem is the fact that many believe that not only are students under-
prepared, but that there is also a decline in standards and there is evidence in the U.K. 
to suggest that there has been some grade dilution over the years (Hunt and Lawson, 
1996). There are concerns that this under-preparedness will have serious short and 
long-term consequences not only for individual students (i.e. failure and dropping out 
(O’Donoghue, 1999)) but also for the professional reputation of various universities 
and for the economic progress of a country (LMS, 1995; Flynn, 2005). There are fears 
in the U.K. that a drop in the level of the mathematical proficiency of undergraduates 
will lead to them falling behind their peers in other countries and, as a result, the 
country itself will have to rely on others for inventions and developments (LMS, 1995). 

The problem of mathematical under-preparedness has also been reported throughout 
universities in Ireland (Hurley and Stynes, 1986, O’Donoghue, 1999). There is 
evidence of this drop in standards in Ireland as far back as 1984 when research carried 
out in Cork Regional Technical College (Cork RTC) drew attention to the problem of 
the poor mathematical grounding of their first year students. The authors concluded that 
the incoming undergraduates were deficient in basic mathematics. In the following 
year, Hurley and Stynes (1986) carried out a similar investigation in University College 
Cork (UCC) with similar results, their first year students demonstrated poor articulation 
of basic prerequisite mathematical knowledge. In the late 1980’s in the National 
University of Ireland, Maynooth (NUIM), and more recently in Dublin City University 
(DCU), it became apparent that students were having the same troubles as students 
elsewhere in Ireland. Academic staff initiated diagnostic testing to establish where the 
weaknesses lay and continue this process to the present day. 

Due to mounting concern across the board in the Department of Mathematics and 
Statistics in the University of Limerick (UL), a study entitled “An Intervention to Assist 
‘At Risk’ Students in Service Mathematics at the University of Limerick” was 
undertaken to gauge the degree of mathematical under-preparedness of first year 
undergraduate students participating in mathematics intensive courses. Mathematics 
lecturers complained that students displayed: 

• lack of fluency in basic arithmetic and algebraic skills, 

• gaps (or in some cases absence of) in basic prerequisite knowledge in important 
areas of the school syllabus e.g. trigonometry, complex numbers, differential 
calculus, 
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• an inability to use or apply mathematics except in the simplest or most practised 
way (O’Donoghue, 1999, p.3). 

 

A pilot study carried out in the academic year 1997/98 suggested that up to 30% of 
incoming students were ‘at risk’ and would need supplementary help to complete first 
year successfully. Evidence from this study and a similar study carried out the 
following year convinced the author(s) that the problem would persist and take on a 
permanent disposition (O’Donoghue, 1999). 

 

The UL Study 

In the past decade there has been increasing unease amongst lecturers in the University 
of Limerick (UL) as regards the mathematical competence of first year students 
participating in mathematics intensive courses. Lecturers observed that students were 
by no means articulate in certain topics which are not only present on the Leaving 
Certificate syllabus, but provide a foundation for third level studies in mathematics e.g. 
Trigonometry, Calculus, Complex Numbers to name but a few. Students also displayed 
unsophisticated approaches to basic arithmetic and algebraic problems and became 
perturbed when presented with problems posed in a dissimilar way to what they were 
used to. 

It was (is) felt that lack of competence in the field of mathematics 

• Increases student failure rates and deflates self esteem, 

• Hinders progress in other areas of the degree they are pursuing i.e. Engineering, 
Physics, Chemistry, Business etc., 

• Diminishes standards of degrees.  

A study to help “ at risk” or mathematically under-prepared first year undergraduates in 
the University of Limerick was undertaken by O’Donoghue (1999) to assess the extent 
of the problem and try to ascertain the best means of disentangling, or at least dealing 
with it. A pilot study was carried out in the academic year 1997/98 on first years 
undertaking Technological Mathematics 1 & 2. In the subsequent year, the project was 
extended to students taking Science Mathematics 1 & 2 also. 

Diagnostic testing was introduced in the University of Limerick in a bid to (as the name 
suggests) diagnose those students who were most likely to fail. This procedure also 
served to make students themselves aware of their level of expertise (or lack of it as 
was often the case!) and classify major areas of weakness in the group of first years as a 
whole. The main intention of diagnostic testing is to identify the support that will be 
needed to help remedy the situation. 

For the pilot study (1997/98) 257 (out of 308) Technological Mathematics students sat 
a 40 question diagnostic test in the third week of the first semester. Students who 
scored less than 20 were deemed to be “at risk”. There were 69 (27%) in this category. 
A two-pronged strategy was put into action: a combination of support tutorials and a 
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front-end skills package. It was not obligatory but it was strongly advised that the “at-
risk” students attend these additional (support) tutorials (1 per week) for the duration of 
each semester. In these tutorials, students worked with their tutor on significant 
difficulty areas highlighted by the diagnostic test. These tutorials, taught by qualified 
secondary school teachers, were habitually student-led. A front-end skills package in 
arithmetic and algebra was formulated and there were four tutorials (two each week) 
held based on this package. This was completed early in the process. The project team 
kept records of students’ results and attendance and developed a database of this data. 
Statistics showed that students who availed of the services provided attained good 
results in the end of term exams. 

The aims and objectives of the ensuing year (1998/99) were analogous to those of the 
preceding year with a supplementary one apropos identification of required facilities to 
comprise computing/ Internet resources. This particular goal was achieved by providing 
extra MAPLE classes (supervised by post graduate students) and CALMAT tutorials 
for students. One other divergence from the previous year was that the diagnostic test 
was administered in week 1 of term instead of week 3 because it was felt that there 
would be a superior turn out at this time, which there was. 

Each term, in addition to two lectures and one problem session (given by a lecturer), 
there was one tutorial per week (usually taught by a post graduate student) for everyone 
although attendance was not mandatory. Again, a database of statistics was maintained 
right the way through both semesters and results were comparable to those in the 
previous year. The project team observed that while some of the “at risk’’ students still 
failed, the results of those who did not attend special tutorials were inferior to those 
who did. 

It was discovered that 30% of first year service mathematics under graduates required 
extra support. While the support tutorials showed improvements for the most part, 
tutors and students alike felt that a more individualised structure was essential to reach 
those who were, perhaps, lost in larger group situations. Analysis also showed that 
certain mathematical topics were not given as much attention as they should have 
received and in some cases, no attention at all (O’Donoghue, 1999). 

In the academic year (2000/01) in addition to other services, students received access to 
three timetabled hours of supervised CALMAT sessions on a “self-help” basis. This did 
not prove successful as students did not feel confident working alone and were often 
lacking relevant information necessary for using this package. This was one of a 
number of contributing factors leading to the establishment of a Mathematics Learning 
Centre. In October 2001, the University of Limerick’s Mathematics Learning Centre 
opened.  

The UL study was unprecedented in Ireland. It was a very important study in that it 
provided empirical evidence which exposed the extent of the problems of mathematical 
under-preparedness in third level service mathematics courses. It identified many of the 
factors (internal and external) that contribute to this problem and paved the way for the 
delivery of effective support services including the development of a Mathematics 
Learning Centre, the first one in Ireland. In addition, a database of diagnostic test and 
end of semester results was initiated in the academic year 1997/98 and is updated 
annually for research purposes. 
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Ethos of the Mathematics Learning Centre 

The Mathematics Learning Centre (MLC) is a special initiative of the Department of 
Mathematics and Statistics at the University of Limerick (UL).  The purpose of the 
MLC is to support students’ learning across all programmes in UL by: 

• Delivering appropriate support for students on service mathematics courses, 

• Providing a dedicated area with supervised access to help and resources, 

• Addressing the needs of special groups (e.g. mature students, adult returners, 
transfer students etc.), 

• Researching the needs of learners in terms of materials, pedagogy, delivery 
systems and other supports. 

All services are based on a supervised self-help model that integrates faculty members, 
students, media and Information and Communication (ICT) inputs and approaches. 

Management and Staffing  
The management of the MLC is entrusted to the full time manager whose duties include 
administration of diagnostic testing, maintenance of the UL database, timetabling and 
staffing issues and organisation of support tutorials to name but a few. At present there 
are 12 PhD students who work in collaboration with the manager in the MLC.  

 

Resources and Facilities 
The Drop-In Centre 
The MLC is open from 10am to 12pm and 2pm to 4pm Monday to Friday and 6pm to 
8pm on Thursdays. The centre operates a drop-in facility so students do not have to 
make appointments and provides free one-to-one consultations. The centre is fully 
supervised with the manager and two postgraduate students on duty at all times. The 
timetable of teaching assistants/tutors is displayed on the notice board as different 
postgraduates specialise in different areas e.g. pure mathematics, applied mathematics, 
statistics etc. so students are aware when the best times to attend for their own 
individual needs are. 

 

Diagnostic Testing 

The Centre continues to carry out diagnostic testing (approximately 450 students each 
year) and uses the results to identify and inform those students who would need 
supplementary help to complete first year successfully.  

 

Support Tutorials 

Support tutorials are set up and taught on a weekly basis in addition to regular tutorials. 
Due to the high number of mature students present, a special tutorial is also run for 
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mature students in each group in addition to the classes for the other students. Support 
tutorials take place in the evenings so as not to interfere with regular lectures and 
tutorials. These are taught postgraduate students or the manager. These classes last for 
approximately one hour and are student led. The numbers in these groups are quite 
small (less than 10) for maximum benefit. 

 

Textbooks 
The MLC has multiple copies of all the required textbooks for the various mathematics 
courses in UL. Students are invited to use the textbooks while in the centre but are not 
permitted to take them away. Other resources include Loughborough University’s 
‘Engineering Maths First Aid Kit’ and HELM (Helping Engineers Learn Mathematics). 

 

Computer Assisted Learning (CAL) 
There are 5 computers in the MLC which provide access to CALMAT tutorials. The 
authors have discovered that students prefer one-to-one consultations to these tutorials 
so they have not proved very successful but remain available. 

 

Examination Revision Programmes  
For the week prior to examinations, due to the high numbers in attendance, the manager 
organises revision programmes for all the main service mathematics courses. Students 
are divided up by surname and are informed several weeks prior to these sessions of 
times to attend and to which particular room they must go. These revision programmes 
are taught by the postgraduate students and focus on the previous year’s examination 
paper. These have proved incredibly popular with 1134 attendances in this particular 
week alone in the second semester of 2005/06. 

 

Peer Tutoring 
One of the new developments in the MLC was the introduction of peer tutoring. 
Student teachers who do Physical Education (PE) degrees in UL have the option of 
taking mathematics as an elective. These students have teaching practice in primary and 
second level classrooms throughout their degree programmes. The MLC decided to tap 
into this resource and ask for volunteers to teach mathematics to mature students on 
Access courses. This has proved very successful with two rewarding outcomes: the 
mature students get one-to-one help from qualified mathematics teachers and the PE 
students get extra teaching experience. 
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Online Support 
The MLC website provides online support for students on service mathematics courses 
in UL (Figure 1).  

 

 Figure 1 MLC Website Template 

On this website, students have access to past examination papers and sample solutions 
for their specific courses (Figure 2). 

 

 Figure 2 MLC Website 
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At present the website is being developed to improve the appearance of the website 
itself and to provide help specifically designed for each service mathematics course 
(Figures 3 & 4). 

 

 Figure 3 Development of Website 

Students are invited to print off notes on any area of their mathematics course that they 
are having difficulty with.  

 

Figure 4 Samples of Notes Available on MLC Website 
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Measuring the Effectiveness of the MLC 

It is hard to gauge the success of such an establishment but it has proved very popular 
with students from all different faculties e.g. Colleges of Business, Education, 
Engineering, Science and Informatics and Electronics. In the academic year 2001/02 
there was a total of approximately 3353 service contacts (1516 to drop in centre and 
1837 to support tutorials) by 431 individual students with the Mathematics Learning 
Centre (MacMullen, 2002). By the academic year 2004/05 this had increased 
significantly as there were over 5,200 contacts (Table 1) between the drop-in centre and 
support tutorials (Gill, 2005). This shows the growing need for such an innovation to be 
made permanent in universities today. 

Table 1 Statistics for U.L. MLC and support tutorials, 2004/05 

 Semester 1 Semester 2 Whole Year 
Number of Support Tutorials Held 134 132 266 
Number of Individuals at Support Tutorials 339 385 607 

1062 1212 2274 Number of Attendances at Support Tutorials 
1395 1545 2940 Number of Attendances at Drop-In Centre 

Number of Individual Students at Drop-In Centre 921 1019 1082 
Total Number of Individuals Using Drop-In 
Centre and Support Tutorials in 2004/2005 

1011 1308 1337 

Total Attendances at Drop-In Centre and 
Support Tutorials in 2004/2005 

2457 2757 5214 

 

‘At risk’ students are defined as students who are at risk of failing their mathematics 
module as judged from scores on the diagnostic test (less than 20 out of 40), in which 
case they will have to re-sit the examination or repeat the whole year if they fail it a 
second time. The worst-case scenario is that these students may end up dropping out of 
their studies altogether. It is these students that the Mathematics Learning Centre 
wishes to prioritise in terms of services supplied. All students are welcome but those 
who are at risk are one of the top priorities. Most of these students need extra tuition to 
pass their mathematics courses. If help is given, students can then spend more time 
keeping abreast of their other studies.  

Gill (2006) used the UL database to compare the results of the end of term 
examinations of those students who are characterised as at risk and participated in the 
MLC support tutorials with those who did not attend to see if there was a difference in 
examination performance. It was shown that students who do participate in these 
support tutorials do tend to outperform those who do not attend. 

 
Table 2: Mean scores on semester 1 examination for students in at risk category  

 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 
Did attend 
support tutorials

68.4% 58.6% 41.2% 37.0% 46.1% 48.3% 

Did not attend 
support tutorials

48.9% 49.0% 25.2% 32.1% 46.9% 51.7% 
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Table 3: Mean scores on semester 2 examination for students in at risk category  

 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 
Did attend 
support tutorials

66.0% 63.4% 52.3% 49.3% 65.8% 58.2% 

Did not attend 
support tutorials

47.3% 53.7% 44.9% 40.2% 51.5% 52.2% 

 

There is a distinct, if not decisive, advantage for those students in the ‘at-risk’ category 
who attend support tutorials over those who do not attend as measured by the results on 
the next and subsequent university examinations (mathematics).  

 

Unfortunately, these attendees are in the minority so some action needs to be instigated 
to reach all those who need help but are not availing of it. Analysis of the UL database 
showed that 78.3% of those deemed to be in need of them, failed to attend the support 
tutorials in the first semesters and 78.5% in the second semesters. These are very high 
percentages. It is difficult to surmise why they are not attending. The classes are held 
outside their regular timetable hours (usually in the evenings) so as not to interfere with 
their ongoing studies. While on the surface this looks like a good course of action, 
many of these students have heavy timetables and may not relish the thought of ‘extra 
hours’. Many, particularly the mature students have work and family commitments and 
so are unable to attend but this is not the case for everyone. It seems that some 
intervention must be implemented to reach those who require help but are not currently 
availing of it. 

Research in the MLC 

Research was viewed as an important support activity for the Mathematics Learning 
Centre from the outset. A number of projects were undertaken. A short selection of 
completed projects is listed below and currently a number of projects are in progress. 

Gill, O. (2006) What Counts as Service Mathematics? An Investigation into the ‘Mathematics Problem’ 
in Ireland, unpublished thesis (PhD), University of Limerick. 

 

Golding, G. (2006) Learning Support for Adults Learning Advanced Mathematics: The Case of Adults 
Learning Vectors, unpublished thesis (PhD), University of Limerick. 

 

Lehane, J. (2006) Active Learning in Secondary School Mathematics: Focus on Algebra, unpublished 
thesis (M.Sc), University of Limerick. 

 

Vilkomer, T. (2005) An Analysis of the Theoretical and Practical Aspects of the Identification of 
Mathematically Gifted Students (with special reference to Krutetskii and Kolmogorov), 
unpublished thesis (M.Sc), University of Limerick. 
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Murphy, M. (2002) Mathematical Underpreparedness Among Third Level Entrants: The Possible 
contribution  of the Second Level Mathematics Experience, unpublished thesis (M.Sc), University 
of Limerick. 

Future Developments 

Experience has shown that students value personal interaction most highly. However it 
is not always possible to provide this so there is a need to invest in online services and 
to customise these for student use out of hours and off campus. We have identified a 
need to address pedagogical issues such as teaching and learning approaches for 
various groups e.g. tradition age students, mature students and students on different 
degree programmes. Allied to this is a need to improve our tutor training. 
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The numerate thinking of individuals takes place in many situations. To 
study this individual numerate thinking, it must be made visible and 
observable. This paper reports on a Dutch research project on the numerate 
thinking of young adults in vocational education. In the course of this 
research, an interview technique was developed to gain a clear picture of 
the numerate thinking of the respondents. An essential element of this 
technique was to place the respondents in an emotionally safe setting, where 
they felt free to talk openly about their thougth and actions in all kind of 
situations. In addition, an instrument was developed to identify, categorise 
and analyze the numerate thinking of the respondents in the interviews. 
Based on the results of the work with this instrument, a set of design 
principles was construed for the development of a web-based multimedia 
learning tool. The aim of this tool is to empower its users with knowledge 
and skills for coping with situations that call for numerate thought or action. 

This paper reports on the development of an instrument to identify and analyze the 
thinking of individuals in situations that call for numerate thinking. The exploratory 
research for the development of the instrument was carried out with students and young 
adults. The instrument is founded on frameworks developed in research on adults 
learning mathematics. The findings of the study may be of particular interest to those 
who work with adults on numeracy in educational settings that are closely related to 
work or the activities of daily life.  

The research, and the development of the instrument, also served as building blocks for 
a set of design rules for the development of learning tools. This follow-up work on 
practicable learning tools is motivated by the idea that 

research must be closely linked with practice in a field where development and 
improvement in practice have priority status. (Fitzsimons et al., 2003, p.117) 

The learning tools are designed in such a way that they are closely connected with the 
numerate thinking of individuals in real-life situations. The assumption is that this close 
relationship will reinforce the transfer of concepts and skills from the learning tool to 
real-life situations that call for numerate thinking. 
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Background information  

In the Netherlands, many students’ achievements in arithmetic and mathematics in the 
basic streams of pre-vocational (age 14-16) and vocational (age 16-19) education are 
unsatisfactory. These achievements are measured using pen-and-paper, and sometimes 
computer-aided, tests.  Most of these students in the basic stream have a long history of 
being diagnosed as deficient, and of subsequently receiving remedial help, using pen-
and-paper drill materials, until they show some progress on the test or until the school 
year ends. 

In some schools it was noticed that in the basic stream of pre-vocational education the 
scores of the students in this kind of written test were roughly the same at the end of the 
second year as the scores at the end of the third year, and roughly the same as the scores 
at the end of the fourth year on the same tests. The mathematics courses and the 
remedial work do not seem to yield much added value. We have found the same 
situation in schools in the Netherlands as John Gillespie found in England and Wales: 

One response was to provide ‘stand-alone’ maths techniques courses, often outside 
specific vocational contexts. But many students saw such courses as not relevant to their 
main courses, and there was little evidence of their being able to transfer skills from them 
to their vocational work. (Gillespie, 2000, p.55) 

We observed that in the mathematics classroom motivational problems outweigh any 
development of numerical skills and knowledge. Zevenbergen (2000) reports similar 
experiences: 

For many of the students for whom school mathematics has been a disempowering 
experience, a broader conceptualisation of mathematics may offer different experiences 
than the current regimes of school mathematics that are on offer in contemporary 
institutions. This may be particularly the case for those students undertaking vocational 
oriented courses where it is common for students to have low levels of numeracy and 
have been alienated from the formal schooling process. (Zevenbergen, 2000, p.222) 

We also found a fair amount of math anxiety in many students (Tobias, 1994).  

There are two contesting views in the Netherlands regarding the solution to this problem. 
One view states that more time must be spent on rigorously training the students in 
basic literacy and arithmetic in combination with practical vocational education. The 
other view claims that a paradigm shift to project-based authentic learning will bring an 
end to problems of motivation, and will create an environment for the successful 
acquisition of numeracy knowledge and skills. However, in this approach we find 
hardly any explicit definitions of numeracy, or clear images of how it would operate in 
classrooms. 

A fruitful discussion of the fundamentals of numeracy (or mathematics or arithmetic) 
within these students’ education is overshadowed by the clash of ideologies behind 
these two points of view. The discussions between the supporters of the different views 
are often quite intense and emotional. These kinds of discussions are reported from 
other countries as well, for instance Australia (Zevenbergen, 2004), (Fitzsimons, 2002) 
and the USA (Wilson, 2003), sometimes referred to as the ‘Math War’. 
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Within this context we made the choice to first investigate more closely and in depth 
what individuals think when they are coping (or not coping!) in situations that call for 
numerate thinking. This has lead to the research question for the ongoing study: ‘What 
is numerate thinking?’. That question is made more operational by means of the 
following question: ‘How can the numerate thinking of individuals be identified, 
described, analyzed and understood?’ 

In this paper we limit ourselves to some broad outlines of methodology and results of 
this study, and focus more on the development of the design principles for the learning 
tools that are derived from this research. 

Numeracy, being numerate, identifying numerate thinking 

Definitions 
In our study, we used as a starting point the definition of numeracy that is most 
widespread in the Netherlands:  

Gecijferdheid is de combinatie van kennis, vaardigheden en persoonlijke kwaliteiten die 
een individu nodig heeft om adequaat en autonoom om te gaan met de kwantitatieve kant 
van de wereld om ons heen. (www.gecijferdheid.nl, 2007), (Wiki-NL, Gecijferdheid, 
2007), 

which can be translated as:  

Numeracy is the combination of knowledge, skills and personal qualities that an 
individual needs to adequately and autonomously deal with the quantitative aspect of the 
world around us. (www.gecijferdheid.nl, 2007) 

This is in fact more a definition of being numerate, as it suggests a certain level of 
action or thought. In this definition numeracy not only encompasses knowledge and 
skills, but also personal qualities such as self-confidence, perseverance, curiosity, a lack 
of fear of the quantitative, assertiveness, and so on. This combination of knowledge, 
skills and personal qualities is quite often referred to in the Netherlands as 
‘competence’. In that sense it is quite different from, for instance, a definition of 
competence as the ability to do a particular activity to a prescribed standard. (Working 
Group on Vocational Qualifications, 1986). This emphasis on the combination of 
attributes is also in line with the definition of numeracy situations by Gal (2000), who 
states that numerate behaviour is also enabled by dispositional elements such as prior 
beliefs, attitudes and habits. 

The verb ‘to deal with’ comes closest to the meaning of ‘omgaan met’ in the Dutch 
definition. In this definition the focus is on identifying, interpreting, acting upon, and 
communicating about situations. In this sense it is close to the operational definition 
used by the Adult Literacy and Life Skills Survey (ALL). There the verb ‘to manage’ is 
used (Gal et al., 1999), (Groenestijn, 2000). 

The adjective ‘adequately’ implies that the knowledge, skills and personal qualities 
must be effective, in the sense that the individual accomplishes something in a situation 
by using numerate thoughts or actions. 
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The adjective ‘autonomously’ gives some prescriptions for the way in which the 
success is accomplished: not by avoiding, not by asking someone else, but through the 
individual’s own thoughts and actions. It implies that individuals must rely on strategies 
that are at their own disposal to deal with specific situations. Avoidance strategies are 
among the most frequently used strategies of many individuals for coping with 
quantitative situations. 

In a certain sense, this definition of numeracy is close to the idea of Wedege (2001) of a 
‘math containing everyday competence’. 

In the organisational framework of Maguire and O’Donoghue (2002, 2003) (figure 1) 
this definition fits into the integrative phase of the development of the conceptualisation 
of numeracy 

Figure 1.  Adult Numeracy Concept Continuum of Development 

t interpreting 
information presented in a numerate way (Hoogland & Jablonka, 2003). 

s, 
spatial attributes) and in texts (numbers, symbols, diagrams, maps, graphs, formulas). 

cy incident is thus a 
situation plus an individual’s numerate response to that situation. 

situation. For example: if three persons are in a shop and have to choose between two 

 
In the categories used by Jablonka (2003) this definition fits into the category of 
‘mathematical literacy for evaluating mathematics’, which aims a

Numeracy incidents 
From this definition we derived the concept of a ‘numeracy incident’. The quantitative 
aspect of the world around us takes many forms. It shows up in artefacts and devices 
(meters, gauges, clocks, numbers, symbols), in constructions (measurements, angle

When individuals have to deal with these manifestations of the quantitative aspect of 
the world, there is a possibility that they will act or think numerately. If they do so in an 
identifiable way, we term this a numeracy incident. A numera

We make use of the underlying assumption that a situation in itself is not a numeracy 
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differently sized and differently priced jars of jam, one person can make a choice after 
comparing prices and sizes. In this case, the situation plus the reaction of this person 
create a numeracy incident. Another person may make his or her choice based on the 
brand or the flavour of the jam. In this case, the situation and the reaction of this person 
do not create a numeracy incident. The third person may become very confused by all 
the numbers and prices on the jars, and simply picks up the first jar to end the 
confusion. In our study we also will call this a numeracy incident (although it might be 
better to call it a numeracy accident!). 

Of course some situations are by their nature almost impossible to deal with without 
creating a numeracy incident: buying, selling, managing one’s income, and so on. 
Systematically collecting numeracy incidents from interviews with students gave a 
good impression of these students’ ‘numeracy world’, and a good starting point for the 
design principles of the learning tools. 

Methodology 

The research was conducted as follows. Over a period of two years, in three cycles, 9, 
10 and 4 students respectively were interviewed on issues related to their daily life and 
work. We focused on students in the 15-19 age group in the basic stream of pre-
vocational and vocational education. The length of the interviews, and of the videotapes 
that were analyzed, was on average 8.6 minutes. An instrument was developed to 
identify and categorise the numeracy incidents as they showed up or were referred to in 
the interviews. In the course of the cycles the instrument was refined and the 
interviewing technique improved. 

In the first cycle the students were interviewed about lifestyle issues, from which we 
assumed they would generate numeracy incidents. Those lifestyle issues were: hobbies, 
clothes, part-time jobs, holidays and travel, future jobs, savings and allowances, and 
mobile phones. The interviews were simple one-on-one talks about the topics. 

In the second and third cycles the students were interviewed about products they had 
made in the job-oriented parts of their study. In these, they design and construct 
products in a way that is closely related to their future jobs. For example, they 
constructed a bicycle trailer for a surfboard, garden lights for a company, spotlights for 
the school, waste bins for the school shop, tomato soup for the school lunch, a 
rectangular flower bed, and so on. After finishing or almost finishing their products, 
they were asked to come and say something about the way they had designed and 
manufactured the product. The product was always at hand. 

The assumption was that both interview topics – lifestyle issues and job-oriented tasks 
– would be a rich source of numeracy incidents. From the results it was clear that this 
assumption held true (Hoogland, 2005). 

These interviews with the product at hand are a variation on Stimulated Recall. This 
technique is used by various researchers in the field of mathematics education 
(Zevenbergen, 2000, 2004), (Lyle, 2003), and was used extensively in second language 
learning research (Gass, 2000). In stimulated recall, one looks back with the respondent 
to earlier events, and tries to construct the respondent’s thinking. This recall is 
stimulated by showing photos, films or artefacts. This kind of retrospective reporting is 
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used to explore learners’ thought processes (or strategies) at the time of an activity or 
task. 

 
The instrument 
The instrument was refined in the course of the cycles. The first version of the 
instrument simply consisted of the ‘big ideas’ from the PISA Framework: Quantity and 
Number Sense, Shape and Space, Change and Relationship, and Data Analysis. We 
wanted to see if these categories were sufficient to identify numeracy incidents, which 
was indeed the case. In the first nine interviews, with an average length of 8 minutes, an 
average of 15 numeracy incidents could be identified. 

 

Some examples are: 

• It costs me 22 Euros 50 a month. No, not 42, 22. 42 would be weird. In the old 
days you could get that kind of contract for 45 Guilders. Now it’s 22 Euros. And 
then you’d be better off using prepay. 

• I get 3 Euros an hour. A regular Tuesday evening, 3 hours babysitting, and 
sometimes in the weekend. 

• It’s a three-day trip to Morocco. I don’t know how many kilometres it is. 

• About 100 texts. That’s 22 Euros, that’s 22 cents a text. 

 

The instrument was refined in the course of the cycles to include more relevant 
categories for distinguishing the numeracy incidents. The instrument currently contains 
items such as:  

 

• Knowledge Concepts 

 Magnitude sense - societal 

 Magnitude sense - physical 

 Magnitude sense - individual 

 Relational sense 

 Chance sense 

• Skills 

 Reasoning 

 Doing arithmetic 
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• (Negative) Dispositions 

 Avoidance – short yes/no 

 Avoidance – changing the subject 

 Avoidance – socially desirable answer 

A chart showing these categories is given in the appendix to this paper. 

The interview technique 
The interview techniques were also improved in the course of the cycles.  

Before the first cycle, the interviewing instruction was that deepening or elaborating 
questions were to be asked as soon as numerate thinking showed up in the answers of 
the respondents. Another interview instruction was to avoid direct questions about the 
transfer of the mathematical concepts or skills. From earlier experience it was already 
known that asking such questions would provoke anxiety, avoidance or ‘desirable’ 
answers. Despite this instruction, the interviewers were not able to completely avoid 
such questions or this topic, so clear signs of these emotions, and corresponding 
actions, were to be seen in the results. 

In analyzing the tapes we also noticed a remarkable difference between ‘interviewing a 
student about lifestyle issues or the product and their way of working’ and ‘letting them 
talk about their product and way of working’. Some examples of interview questions 
are: 

• Do you have a contract for your mobile phone or a prepay card, and why? 

• How much do you earn on average with your part-time job? 

• Do you have a savings account, and how do you use it? 

In the first case these students tend to give very short answers, preferably yes or no. 
And in many instances, noticeable by the accompanying hesitations, they try to give the 
‘right’ answers: i.e. answers given in a questioning way, accompanied by a questioning 
look. 

Some examples of letting them talk are asking: 

• I saw you made this product. It’s a very nice piece of work. Can you tell me 
something about it? How did you make it? 

• You’ve got a mobile phone. I’m curious. How does that work out with the costs? 
 

In this way most respondents usually get into a flow of talking more easily and 
enthusiastically about their issues, their products and their way of working. The role of 
the interviewer was merely to give some non-interventional incentives to continue 
talking. 
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We learned in our research that this second technique revealed more numeracy 
incidents, showed more clearly how the students were thinking numerately, and 
provided the best opportunities for gaining answers to our research question. 

Of course this could present an interesting paradox for numeracy education. Could it be 
more effective not to talk about numeracy? Or at least not noticeably? 

Results 

We will limit ourselves to the results that were relevant to arriving at the design 
principles for the learning tools. We found as our main results:  

• When the artefact or device is at hand the students are involved in considerably 
more numeracy incidents than when the artefact is not at hand. 

• When the artefact or device is at hand the students show more usage of gestures to 
support their numerate thinking than when the artefact or device is not at hand. 

• The students use everyday language to describe mathematical concepts. They use 
quite a lot of non-distinct descriptions: ‘what-d’you-call-it’, ‘something-like-that’. 
These non-distinct descriptions are much more prevalent than the use of 
mathematical language that could be relevant in the situation. 

• Relevant technical language is used quite regularly; much more regularly than the 
use of relevant mathematical language. 

Some examples 
A student has constructed a window casing and is talking about it. An angle of 45 
degrees was necessary in a certain part of the casing. The student uses technical 
construction words such as ‘overlengte’ (excess length), ‘schrijfhaak’ (set square) and 
‘afschrijven’ (marking out) without hesitation. When it comes to creating the angle of 
45 degrees the language becomes much less defined and the number of supporting 
gestures rises. 
Interviewer: What about those 45 degrees? 
Student: It’s something like this (gestures), then it goes like that (gestures), then there’s 
an angle with your set square, you can shift it a bit and then it’s exactly 45 degrees. 
Nevertheless, it is clear from the video clip that the student knows what he is doing and 
knows how to construct the 45-degree angle. 
 
A student has constructed a plan for a L-shaped flowerbed with outside measurements 
of 150 x 150 cm and a width of 60 cm. He shows an ingenious way of constructing the 
plan, which is also very effective as a working plan for the actual construction. 
Interviewer: How long are those inside measurements now? 
Of course the inside measurements are 90 x 90 cm. The student also used this in his 
construction. 
Student: I dunno, I’m not much of a numbers man. 
 
A student has constructed a pyramid shaped garden lamp together with his team. The 
top of the lamp consists of a triangle that bends into two sides of the pyramid, and a 
triangle that makes the lampshade complete. The student shows by bending a triangular 
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piece of paper that the last triangle always fits. This demonstration reveals his numerate 
thinking. The language supporting the demonstration is very nondescript. 
Student: It always fits, a little one, a pointed one, it just fits, and a (mumbling), it just 
fits, the other just bends. 
 

Conclusions 

We draw the following conclusions from the results. 
 
• The quality of the numeracy incidents is much higher for the students when they 

have an artefact or device at hand than when the product is not available. 

• Respondents use gestures to support their numerate thinking. They use them more 
when a product is at hand. 

 
These two conclusions are very important in combination. Without the artefact or 
device there is hardly any opportunity for gesture, and for these students that means that 
their opportunity to show their numerate thinking is very limited. These conclusions 
offer also a possible explanation for why these students score so poorly on written tests. 
Showing their numeracy thinking in writing only is a very limiting setting for these 
students. 
 
• Students use a very limited mathematical vocabulary in numeracy incidents. 

• Students regularly use technical language in numeracy incidents. 

 
These two conclusions indicate that the relevant technical language is meaningful for 
the students: it is internalised. Hardly any mathematical language seems to be 
internalised by these students. Mathematical language does not seem to be the key tool 
for showing their numerate thinking.  

Towards a multimedia tool for numeracy 

Based on the research described, we are in the process of developing web-based 
multimedia learning tools which deal with the basics in arithmetic, and some numeracy 
concepts such as the meaning of numbers, interpreting and deciding, division and 
dividing, area and volume, percentages and ratios. 

The design principles for the learning tools were derived from this research. These 
design principles are:  

• Every problem posed must be directly related to a real situation, presented in 
photos or short video clips. Situations and contexts are not presented completely 
or mainly in text. 

• Necessary information on the situation is presented in written and spoken 
(voiceover) text. 
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• Every question posed on the situation must be able to be conceived of by the 
student as a real and relevant question. 

• Answering the questions posed demands some numerate thinking. 

• The build-up is in the complexity of the situations and not in the complexity of 
the mathematical concepts. 

On the basis of these design principles, the tools were developed in the spring of 2007. 
The first trials were conducted with three groups of students. The results are currently 
under investigation. 
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Appendix A 

 

Categories chart for numeracy incidents 
 
Knowledge Concepts Transcription Description of supporting

gesture 

Magnitude sense - societal   

Magnitude sense - physical   

Magnitude sense - individual   

Relational sense   

Chance sense   
 
NB. Not knowing something is also a numeracy incident. 

Some examples:  
Magnitude sense – societal: hourly wages, price of prepay telephone cards, usage 
and price of petrol 

tance Magnitude sense – physical: dimensions and distances, height of a door, dis
between countries, distance between cities, speed of walking 
Magnitude sense – individual: wages for your job, your monthly allowance 
 
Skills Transcription Description of supporting 

gesture 
Reasoning   
Doing arithmetic    
 
(Negative) Dispositions Transcription Description of supporting 

gesture 
Avoidance – short yes/no   
Avoidance – changing the 
subject 

  

Avoidance – socially 
desirable answer 

  

 
Some examples:  
 
Avoidance – short yes/no: the answer is immediate, expression becomes blank 
Avoidance – changing the subject: answering a slightly different, non-numerical 
question 
Avoidance – socially desirable answer: repeating something heard, language becomes 
more serious 
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The fact that - life long education is indispensable and demanding is 
fortunately realized by almost everyone, i.e. individuals, companies as well 
as most government representatives. The question is way how education 
could become available for everyone, anywhere and at any time. The 
authors develop multimedia study material designed for blended and 
distance learning in mathematics. The goal of the paper is to share the 
experience of a pilot test course where participating students were offered 
to use for their preparation both conventional printed materials and the 
multimedia CD. The authors focused on filling the material with a lot of 
solved and unsolved examples (they are provided with results), figures, 
illustrations, interactive tests and simulations. All this should facilitate 
students to understand the study material easier.               

It has been proven that a class consisting of adults is the least homogenous study group. 
Students differ from each other in their qualities of mental functions, life and work 
experience, age, motivation to study, aptitude, scope and depth of their entry 
knowledge and skills, and the ability to study continuously. This diversity necessitates 
taking a different pedagogical (instructional) approach to individual students in order to 
accommodate their different circumstances; for instance, through consultations, 
assigning voluntary activities or giving tasks with optional assignments.  

 

The human aptitude for learning cannot generally be deduced from age. As for general 
dispositions to teach adults, evidence shows that many physical abilities can be 
maintained at a high level for a long time; moreover, systematic training can delay their 
deterioration. Analyses of intellectual learning abilities have even revealed that learning 
intensity increases commensurately with age.  

 

Thus, age does not usually correspond to an adult’s inability to learn something. 
Instead, this deficiency rather results from lacking abilities to acquire a specific goal, 
weak motivation or bad habits. Nevertheless, the age of students in a study group can 
indicate a lot of valuable information.  

 

 177



During the ages from 30 through 45 years, professional activities are stabilized. 
Learning is connected with our job position. We want to use what we learn to solve 
specific work tasks, which shows an apparent tendency to practicality. 

  

Employed adults who enter a work-study program cope with a complicated socio-
psychological situation, which is influenced by many external and internal factors. 
Therefore, they can encounter various blocks having a negative effect on their learning 
process such as psychological (poor motivation, weak endurance, deficiencies in 
intellectual abilities), pedagogical (weakened learning abilities, absence of entry 
knowledge, quality of education and ways of rating and testing) and organizational 
(insufficient information on study opportunities, lack of finance). The process of adult 
learning is most frequently hampered by previous experience, lack of self-confidence 
and motivation, fear of failure and change, and bad learning habits.  

 

1. TEACHERS´ ROLE AND PERSONALITY IN EDUCATION 

The constant changes that our society goes through place high demands on all teachers; 
however, those who teach adults face specific challenges. In addition to meeting 
qualification criteria, they have to prove, in combination with appropriate personal 
characteristics, their didactic and managerial skills. 

 
1.1. General Criteria for Teachers: 
High Level of Proficiency. Teachers should have broad and deep knowledge of 
their profession. They should study continuously and keep pace with latest 
developments not only in their own but also in similar sciences. In addition to 
theoretical knowledge, they should develop solid practical skills, which is the only way 
to win the respect of students (particularly adult students). 

Didactic Skills. The job of teachers is to effectively manage and coordinate the 
process of learning. They must be able to attract students´ attention and motivate them 
to achieve the best study results. Knowledge and ability to apply various teaching 
methods is another criterion. Students expect to be advised on finding the most 
effective way of learning and comprehending the lesson. Teachers should adopt a 
creative approach in their job to avoid stereotypes in teaching.  

Personal Characteristics. A responsible, honest and fair-minded teacher, who 
understands their students and is able to empathize with their situation, is not only an 
ideal requirement resulting from the pedagogical theory, but also a desired precondition 
for superior teaching. They are simultaneously expected to be impartial and highly 
objective with their students. Teachers should be well-balanced, able to control their 
emotions and critical not only of their students but especially of themselves. To 
complete the list of desired personal characteristics, they should display good 
expressive and writing skills, cultivated manners, and be able to solve unexpected 
problems. 
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Both full-time teachers and candidates who are prepared for this profession in a form of 
distance learning confirm that, in order to do their job at a high quality, they need: 

• Broad and deep knowledge and skills in their profession and the ability to take an 
interdisciplinary approach.  

• Suitable personal dispositions. 

• Appropriate didactic, communicative and managerial skills. 

• Motivation. 

In the article Managing Distance Education - Transition Involved in Implementing 
Innovation Zdena Rosická quotes Benjamin Disraeli: “Men govern with words” and she 
adds: 

“An interactive technology does not automatically make a teacher more interactive. 
Teaching and learning occur best in an encouraging and nurturing context both for 
students and for institute or faculty.” 

Interpersonal communication, communication skills are required for any manager 
positions. But not only managers need this skill, it is very important for teachers as 
well. It is the teacher who manager the lesson, he can be able to manager the lesson, to 
deal with the mood of the students, to motivate them, and so on. Communications skills 
are very complex process; it is kind of art, often a source of misunderstanding and 
conflicts, which may be effectively prevented. A part of communication skills are 

• Speech skills. 

• Listening skills. 

• Keep silence skills (estimate of situation, selectivity of communication…). 

For reasons given above, it is obvious that a teacher’s role in the study groups of adult 
students is fundamentally challenging.  Students of the combined or part-time study 
present questions more often than full-time students: “What is this for?”, “Why do we 
have to learn it?”, “What practical application does it have?” They not only ask these 
questions, but they also expect (or even require) their teacher to give them an insightful 
and comprehensive answer, as opposed to full-time students who often ask such 
questions to express their reluctance to learn anything, or just to provoke their teacher, 
without actually expecting an answer.  

Inquiries of this kind and their answers in particular, result in higher demands on 
teachers’ qualifications and their acquaintance with interdisciplinary approaches to 
varied questions. Apart from the theory, they must include practical examples in the 
form of motivational and illustrative tasks in their classes.   

1. 2. Tasks of teachers and students at the University of Defence 
The work of teachers within the bachelor-degree combined study at the University of 
Defence is even harder because their students have not voluntarily made the decision to 
continue their studies, for example, to increase or to pursue their eminent interest in a 
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particular field. These people are professionals who were forced to study due to 
circumstances. They are military officers whose average age is 31 and who have 
already reached a particular position within the army. However, reevaluation of the 
pay-scale and reassessment of the demands on officers’ education have resulted in the 
requirement to have a bachelor or master degree in education for such positions where 
high school education concluded with a leaving examination used to be sufficient.    

These people have really no personal desire for further education. The only motivation 
they have is that if they do not start their studies and do not finish them successfully 
approximately in 5 years, they will have to leave the position they care for.  

This is also why most of the time they have a negative (many times justifiable) attitude 
at the beginning of their bachelor degree studies: 

• They have to fulfill their work duties resulting from their position in unchanged 
amount along with their studies. 

• There is a theoretical possibility to get educational leave in order to prepare for 
the exams; however, they will have to complete all the accumulated work after 
the leave ends. 

• Most of them have families and family duties; therefore, they will have little time 
and silence for their study, plus their spare time for resting and relaxation itself 
will shorten significantly.  

Such reasoning brings about stress and worries whether they will be able to manage all 
their work, family and study load and duties. This is the cause for their reluctance to 
study or attempt to study with minimal effort; not to learn new things on a long-term 
basis, to study just to pass an examination, to be satisfied with even worse study results 
than they would be able to get. To change their attitude towards their study and to bring 
about self-satisfaction from their education are conditions for a successful course of 
study.   

1. 3. Students of combined study programs 
We have asked students of the combined form of study to answer the following short 
questionnaire, the aim of which is that the teachers get a better and concrete idea about 
the reasons that forced their students to come to the class again, the amount of time they 
can (or want to) spend on their learning and what parts of their study are the most 
difficult for them. The information obtained contributed to the preparation of the 
multimedia study survey quoted above and the improvement of the methodological 
work. The questionnaire was as follows:  

• What age are you? 

• What has given you the idea to educate yourself further? 

• What do you expect from your studies as a whole? 

• What do you expect to gain from studying math? 

• How many hours a week do you spend studying? 
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• Which subject do you find as the most difficult and why? 

• Have your studies limited your free-time activities? 

• What does your family think about your studies? 

• Does your employer give you educational leave without problems? 

• If your previous answer was yes, is there anybody who completes your working 
duties, or do you have to do it yourself after your educational leave is finished?  

• How do you prepare for math (do you learn the theory, do you count aloud, do 
you remember the content by heart, etc. …)? 

• When you study math, do you use your personal notes and a printed textbook 
only, or do you search for other sources, for example, private lessons, technical 
literature, internet, etc.? 

• Which part of math in the first semester did you find 

         a) the easiest,  b) the most difficult? 

• If you successfully finish your bachelor degree study, do you have a reason to 
study further? 

1. 4. Some results of the questionnaire 
Question nr. 1:  The average age of tested students was 31 years. 

 

Question nr. 2:  90% - The main idea  rised from the employer. 

    10% - Other reasons.  

 

Question nr. 3:    The most frequent answer was: My studies should meet the 
employer's career requirements. 

 

Question nr. 4:   The most frequent answer was: I expect the subject Maths to be 
applied in technical subjects. 

 

Question nr. 5:  The average number of spend hours were 10, 2 per week. 

 

Question nr. 6:  Mathematics and Physics were mentioned in  80% of answers. 

Question nr. 7:  20% greatly,  

                          20% yes,  

                          60% partially. 
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Question nr. 8:  Families are usually helpful. 

 

Question nr. 9:  100% yes – educational leave without problems. 

 

Question nr. 10: 20% anybody else deals my duties,  

                           60% partially anybody do my duties, but some of them are left for me,  

                           20% nobody, I have to do my duties after coming back to my work.   

 

Question nr.13: a)  80% …matrices are the easiest part. 

b)  80%….integral calculus is the most difficult part. 

 

Question nr.14:  40% yes, I would like to continue in my studies, 60% strictly no. 

 

2. STUDY PROGRAMS AT THE UNIVERSITY OF DEFENCE 

University of Defence consists of three faculties. Each faculty has its own study plan. 

3. 1. Faculty of Economics and Military Management 
 

1. TERM 
 

Course description 

 Topic L / E / LE 

1. Linear algebra  

2. Function of one variable  ( 30 / 30 / 0 ) 

3. Differential calculus of one variable  

4. Differential calculus of two  variables        

2. TERM 

Course description 

 Topics L / E / LE 

1. Integral calculus  

2. Differential equations ( 30 / 30 / 0 ) 

3. Sequences and Series  

L … lecture, E … exercise, LE …laboratory exercise 
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2. 2. Faculty of Military Technology 
Here is mathematics taught in: Bachelor degree study, Master degree study, Post-
graduate degree study. All degrees can be studied in daily and combined form of study. 
To be more specific we give a full course description about topics in bachelor form, 
specialization mechanical and electrical in the first term in daily and later on in 
combined study form. 

 
1. TERM 

 

Mathematics 1  bachelor mechanical and electrical  
 
Learning outcomes 

To know the basic parts of mathematical analysis and algebra which enable to study 
another discipline in a chosen study field. 

To be able to use basic methods for solving examples from subject Math 1. To be able 
to use developed knowledge in a practice.  

Familiarise students with the use of useful literature and with new mathematical 
methods used in technical and military practice. 

 

 
Course description 
 
 Topics L / E / LE 
1. 
 

Function of one variable, differential calculus            (56 hours) 
Function, elementary functions, polynomials, rational function, partial 
fractions, limit, continuity, derivative, applications of derivative, 
differential, behavior of a function, differential, Taylor polynomial. 

( 28 / 26 / 2 ) 

2. Algebra                                                                        (24 hours) 
Determinants, matrices, rank, inverse matrix, systems of linear 
algebraic equations, Gaussian elimination, numerical methods. 

( 12 / 10 / 2 ) 

3. Integral calculus                                                          (40 hours) 
Definite integral, primitive function, indefinite integral, Newton-
Leibniz formula, basic integration methods for indefinite and definite 
integral, integration of rational function and some irrational function, 
numerical integration, geometrical and physical application, improper 
integral. 

( 20 / 18 / 2 ) 
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2. TERM 
 
Mathematics 2  bachelor  electrical 
 
Course description 

 Topics L / E / LE 

1. An. Geometry in space ( 8 / 8 / 0 ) 

Function of two variables                 ( 8 / 0 / 0 ) 2. 

Differential equations                        ( 8 / 0 / 2 ) 3. 

Series                                                   ( 8 / 8 / 0 ) 4. 

5. Linear spaces    ( 6 / 0 / 0 ) 

6. Fourier series and Fourier transformations  ( 6 / 0 / 0 ) 
 
 

Mathematics 2 bachelor  mechanical  
 
Course description 

 Topics L / E / LE 

1-4. The same as electrical specialization  

5. Probability and statistics                                    ( 12 / 0 / 0 ) 
 

 
 

1. TERM 
 

 
Mathematics 1 bachelor – combined study mechanical and electrical 

 
Course description 

 Topics L / E / LE 

1. Function of one variable ( 10 / 0 / 0 ) 

2. Differential calculus ( 18 / 0 / 0 ) 

3. Algebra – matrices, determinats ( 12 / 0 / 0 ) 

4. Integral calculus ( 12 / 0 / 1 ) 

 
2. 3. Faculty of Military Medicine  

No mathematics is taught here. 
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2. 4. Summary 
By summing up what awaits the teachers at the University of Defence, we will get the 
following: 

Entry 
• Students, most of whom did not decide to study “voluntarily”. 

Exit 
• Bachelor degree or Master degree. 

 

3. THE AIMS OF ADULT EDUCATION IN A COMPOSITE STUDY 
In these days, fortunately almost everybody - individuals, firms and goverment 
representatives of the majority of countries - is aware of the necessity and difficulty of 
constant life-long education. The essential question is not how to persuade somebody 
that life-long education is a necessity, but, rather, to determine how it is possible to 
provide the education so that it is available for everybody, anytime, anywhere. 

When working on the didactic text of diferential and integral calculus we had to 
consider a lot of standard pedagogical and didactical questions in order to achieve the 
best results for adult students of mathematics. Unfortunately, in the Czech Republic not 
enough attention is paid to the particular problems of adult education results of which 
could facilitate our work.  

During our previous work on our multimedia CD, we gained a lot of experience in 
working with adult students and we would like to share this experience with other 
teachers of adult students; especially to alert teachers to certain problems that could 
arise:  

We therefore asked a basic question. 

“What are the aims of adult education in a composite or extramural study of 
mathematics?”  

In agreement with other adult education experts, our experience suggests that the most 
important factor in the success of adult mathematics pedagogy is the further 
development of the personality of an adult student as an individual to whom the 
education offers a second chance. The primary focus of adult education is professional 
education, despite the disagreement of some pedagogical theoreticians.  We can also 
relate to other opinions; opinions that hold that there are great differences between 
officially-stated perceptions about life-long adult education in the Czech Republic, and 
the real situation.  

Our experience in teaching and observing adult students in mathematics suggests that it 
is necessary to develop their “personalities” in order to maximize their educational 
experience. Needless to say, the requisite development of the personalities of our adult 
students at mathematics study is not an easy process.  
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An opinion, we quote: 

“Students themselves should realise that the contemporary level of their knowledge, 
skills and abilities needs to be improved so that not to stagnate but to be able to practise 
their work for their own satisfaction and also for satisfaction of others.” Unquote. 

   This quatotion is unreasonably optimistic according to our experience with students 
of  a composite study at UO – University of Defence 

Nearer to reality is the opinion a of pedagogue Jaroslav Mužík who remembers 
decidedly more skeptical (cynical) statement by professor František Hyblík, the founder 
of the Department of Adult Education in FF UK in Prague. We quote:  

   „Adult education is in reality forcing people to some knowledge“. Unquote. 

It is our opinion, in fact, that changing the mental attitude of adults is therefore the first 
and most important pre-condition for the successful education of the adult mathematics 
student. It has been our experience here at the University of Defence that it is therefore 
necessary to change the attitude of our adult students, whose goal of attaining a higher 
qualification in mathematics is not in most cases, their own ambition, but, rather a 
requirement imposed on them by their service regulations. 

Our particular pedagogical challenge, therefore, is that our students do not long for 
obtaining knowledge of mathematics for their inner need; or, for the sake of  
“knowledge for the sake of knowledge”.  

Most of them study mathematics only for its professional utility;  learning for the sake 
of career-advantages.  

This may be an understandable, if regrettable, motivation; so it is necessary to attempt 
to change their motivation into a more positive one. A desire to learn for the sake of 
intellectual curiosity to feel the  joy of academic success; the will to achieve something. 
We find that this motivation is also intensified by a feeling of inner satisfation. 

In order to intensify their inner motivation, therefore, we try to give our students the 
opportunity to experience some of the more pleasant stimulations when working with 
our didactic text. We are also more sensitive to the knowledge that an adult appreciates 
what is expected from him/her, his/her education aim and the fact that his/her attitude to 
education is often a by-product of by his/her strong-mindedness.   

Cognition of rules in the process of adult education, which are in many ways different 
from rules of children education, is one of conditions in order to achieve success in 
educational process. It is known that an adult when learning uses his/her preceding 
experience and this is not always optimal in mathematics. Althouth learning is an 
individual process,  there are certain common principles in learning: 

• I listen and I forget. 

• I watch and I remember. 

• I do and I acquire. 
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In our considerations, an emotional influence on adult learning must not be omitted. In 
order to get an older person ready to learn, we have to affect his/her emotions 
positively. We can restore and develop abilities of adults to learn only by affecting their 
emotions. In this connection it is also good to remind the rule of relationship between 
teacher and studying adult. We must always treat him/her as a partner, we must not 
consider him/her to be only a learner.  

If we need to restore and develop abilities to learn, we must learn about the range and 
depth of current knowledge and mathematics skills in the first place. Only after 
completing required information, restoration of skills and re-improvement of habits we 
can start learning process development. It is known not only from available literature 
but also from our teaching practice that if a student manages to evaluate his/her flaws 
and gaps in education and starts to learn voluntarily, he/she is on the best way to gain 
other knowledge more easily.  

Our great problem that we have tried to solve also by a well-thought-out creation of our 
didactic texts consists in the very fact that a big part of students starts to learn with a 
feeling of a forced obligation. Moreover, a studying adult is afraid of making mistakes 
and of his/her failure more than a child. Therefore we have composed our textbook in a 
way, in which students gain their self-cofidence from understaning simplier examples 
and, at the same time, worries of failure do not harm their study attitude. We have also 
tried to find examples and methods of solution supporting understanding of 
meaningfulness of mathematics and  connectig the previous knowledge and experience 
of our students in the best way. 

Feedback also improves quality and success of education. When a student finds out 
about his/her progress, he/she improves their inner motivation and motivated students 
are able to struggle through even more difficult parts of curiculum. Therefore, in order 
to check learnt knowledge, all parts of the textbook are abundantly interlarded with 
interactive tests, revision questions and selftests. Individual revisions with evaluation 
confirming students’ success in learning, improve their activity and help them to get 
over the period of stagnation existing in every education and weakens their motivation.   

 

4. EDUCATIONAL MATERIALS OF UNIVERSITY OF DEFENCE 
AND EU GRANT  

During semester there is no possibility to explain and practise everything of educational 
schedule of a given subject due to various reasons. Some chapters are left for individual  
selfstudy and thus it is necessary to create a good quality educational suppor.  

Nowadays the department of mathematics and physics has got its own textbooks for the 
whole course of mathematics for daily students. Moreover, students of the University of 
Defence have a great advantage because they get all required educational material for 
free.    
There is still lack of specially formed literature for students of composite study and 
doctoral study. Thanks to cooperation of University of Defence with VŠB – TU 
Ostrava and thanks to ESF grant number CZ.04.1.03/3.2.15.1/0016 “Operational 
programme of Development of Human Resources – Educational Support with 
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Prevailling Distance Components for Subjects of Study on Theoretical Basis“ we 
managed to create also a textbook for both composite and distance education. 

The aim of the grant of VŠTB-TU has been and still is a compilation of study materials 
of mathematics, descriptive geometry, physics and chemistry so that they can enable 
individual studies and thus minimalize the number of contact lessons with the teacher.  

The compiled texts could be used by students of all sorts of study. Students of 
composite and distance types of study can use them for selfstudy, students in a daily 
type of study can through their help improve their learned knowledge. 

Last but not least the aim of the project is enabling to improve qualifications of wide 
range of people who could not start their university studies immediatelly after school 
leaving exam because of various reasons.  

  For futher information about the project go to: http://www.studopory.vsb.cz/ . 

4. 1. Interactive CD-ROM 
In the frames of the project, the following materials were created by the staff of 
department of  mathematics and physics, Faculty of Military Technology of University 
of Defence in Brno: 

• standard didactic texts in printed form, composed for selfstudy,  

• e-learning study material, accessible on the Internet, 

• a bank of test exercises for individual subjects in which student can check up to 
which extent they mastered the problems done in the class. 

This textbook covers basics of differencional and integral number of functions of one 
variable that are explained at the University of Defence in winter semester of the first 
year of bachelor type of study. 
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Figure 1. Multimetia CD front page 
 
4. 2. Teaching experience 
Students in a composite study of a school year 2006/2007 were in the first lesson of 
mathematics informed about the opportunity to use a CD with above mentioned 
interactive form of textbook, except for regular printed textbooks (these textbooks are 
available for all our students free of charge). Teachers thoroughly explained the CD 
content to students, its installation and all possibilities it offered – i.e. especially the 
greater number of solved and unsolved examples, interactive tests and animation. Each 
student got his/her own CD free of charge. During the whole semester students were 
given homework from the CD and they were repeatedly informed about the possibilities 
of particular chapter in the electronic form of the textbook when encountered in the 
class. These students used the interactive CD which includes the above mentioned titles 
of didactic texts, as a study aid that completes and extends the material taught at 
ordinary lectures and traditionally supervised seminars. 

 The CD content with its well made visual and typographic sites suitably complemented 
the didactic texts and not always perfect notes from lectures and seminars. Students 
positively evaluated not only the synoptic text of both textbooks but also a lot of tests 
and pictures as well as interesting made animations. Unfortunately, nowadays their 
presentation is not always possible due to technical reasons.  
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2. 3. Examples 
 

 
Figure 2.  An interactive test 
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Figure 3. An explanation of Newton-Leibnitz formula is shown. 

 

5. SUMMARY 

Continuous changes our society is experiencing nowadays, make high demands on 
teachers at every grade of education, particularly on college and university teachers. 
Proficiency requirements as well as teaching procedures, managerial skills, and last but 
not least personal profile qualities are rising. Current society asks teachers to show 
generally high competence, teaching skills and superior personal profile. 

The number of students participating in the course is comparatively small for being able 
to watch better understanding of taught mathematics concepts. Limiting factor for an 
objective judgement of the course was a different level of skills and abilities of 
mathematics of indivi-dual students.  

Better results were achieved by those students who actively worked with the 
electronical text because they got better idea and notion about given theme thanks to 
the pictures and animation. A lot of students also positively accepted checking tests and 
questions that had helped them to show the level and quality of learned knowledge. 

Educational results of students who were included in pilot course of project Educational 
support with Prevailling Distance Components for Subjects of Study on Theoretical 
Basis where students were given a possibility of using the educational support 
“Differential calculus of one variable“  and  “Integral calculus of one variable“ during 
the whole semester were not importantly changed in the first two monthes against 
results of students of last years who went through standard education of mathematics in 
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the stubject Mathematics I and who did not have an opportunity during their 
preparation for lessons to use multimedial form of scripts. In this time the most of 
students has the greatest problems in a transition from secondary type lessons into 
university type lessons, students have to get used to a new system “lecture – exercise“, 
students meet new surounding, new pedagogues. Then after this time there is a certain 
difference between students of pilot course and “ordinary“ students. 

It can be said that the opportunity of multimedial CD using brought an improvement in 
understanding and in exercising of learned knowledge. Students used CD as an 
educational tool completing and enlarging knowledge gained during classical lessons 
and traditional exercises. CD content with its visual and typographic frame and with a 
well-qualified theme completed very well educational texts and also imperfect notes 
from lectures and exercises.  

Students positively evaluated not only synoptic text of the both script titles but also a 
rage of tests and pictures and also animations made in a interesting way. The 
presentation of these anination is not sometimes possible to use in lessons because of 
technicals reasons. Limit factor for an objective evaluation of course was often very 
different level in mathematics abilities and knowledge of individual students.   
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In an effort to update the college’s program outcomes, the faculty of 
Clatsop Community College worked together throughout the 05/06 
academic year to identify and develop a set of Intended Student Learning 
Outcomes (ISLOS) for each of the college’s degree and certificate 
programs. Each program had a unique set of learning outcomes, and 
though the wording varied from one program to the next, all programs had 
at least one outcome addressing student’s ability to reason and 
communicate mathematically. 

 
After the ISLOS were developed, the next task the faculty faced was to determine how 
and where each of the program learning outcomes would be assessed. During 
discussions a comment was made that assessment of learning outcomes would be easier 
if there was a single class in which all ISLOS could be assessed at the same time.  
There was no such class currently in existence that, but perhaps a yearlong course 
sequence could be developed in which most, if not all, learning outcomes could be 
assessed. The result was the development of a three-term humanities sequence that 
would be piloted during the 06/07 academic year. Each term, between two to three 
different ISLOS would be assessed. Two instructors from different disciplines would 
teach each class. After completing the three-term sequence, students would receive 
instruction from six instructors representing six disciplines. The second humanities 
course, Humanities 102, would be developed specifically to assess student’s ability to 
reason and communicate mathematically. 
 
History and mathematics were the two subjects chosen to be integrated in Humanities 
102.  Three of the Intended Student Learning Outcomes (ISLOS) for the Associate of 
Arts Oregon Transfer degree would form the basis for the course outcomes.  Learning 
experiences would be designed to assist the student in realizing the following ISLOS: 
 

♦ Express ideas clearly and creatively in diverse ways through art, speech, 
writing, technologies, and mathematics. 

♦ Use research skills to access information from multiple sources, use critical 
thinking skills to evaluate and synthesize information in the form of 
conclusions, ideas, and opinions. 
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♦ Recognize one’s role in world community issues with a respect for diverse 
cultures and differing worldviews while embracing a sense of pride in one’s 
own regional values and historical heritage. 

 
It was anticipated that students of all levels of mathematical backgrounds and abilities 
would be enrolled in the course. As a humanities course there would be no math pre-
requisites. Therefore, the course had to be developed so a student’s ability to reason and 
communicate mathematically could be assessed regardless of their level of 
mathematical understanding. Therefore, the course would need to teach and assess 
student’s quantitative reasoning skills.  The original intent was to teach world history 
and the history of math side by side, essentially integrating the two timelines into one. 
The course would be designed and taught by Debbie Kaspar, the college’s history 
instructor and myself, representing mathematics.  Our hope was that students would 
find the course fun, interesting and motivating.  We had many ideas for class activities.  
The difficulty would be how to teach quantitative reasoning and how to develop 
authentic assessment tools.   
 
The American Mathematics Association of the Two-Year College (AMATYC) 
administers a National Science Foundation (NSF) funded project called Math Across 
the Curriculum (MAC^3). According to their website (www.mac3.amatyc.org) Their 
goal is to train math and non-math faculty across the disciplines to create, evaluate and 
modify projects that incorporate mathematics. Debbie and I felt this would be a perfect 
environment in which to further develop the humanities course.  We wrote a proposal 
and were accepted into their four-day summer institute.   
 
The first day of the institute Debbie and I developed class activities for the first two 
weeks class. We were confident we were well on our way to designing a good class, but 
still were not satisfied that we had satisfactorily incorporated quantitative reasoning 
into the course content. After presenting our course to our mentor at the institute, she 
agreed that the course did not contain an adequate quantitative reasoning component. 
Without that component, assessment of mathematical reasoning and communication 
could not be achieved.  She suggested we think back to why the ISLOS that related to 
mathematics were written. Then to look again at what outcomes needed to be assessed, 
rewrite course objectives so they could be assessed, then create class activities and 
lesson plans with assessment as our ultimate goal. The entire course needed to be 
redesigned.  
 
Students need to think and reason for themselves.  They are exposed daily to statements 
in the media that they assume to be true for no other reason than they heard it on 
television, saw it in a movie, or read it on the Internet. Pop culture blurs the lines 
between what is true and what is not. Students need to be able to distinguish what 
seems to be true from what is actually true. Once they are able to determine the real 
math and real history they are exposed in the media, they can then begin to identify the 
patterns and sequencing, and analyze the cause and effect relationships which are 
inherent in both subjects. Quantitative reasoning can be used to address the questions or 
debate that naturally arise in pop culture from a global, national and/or local 
perspective.   
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Humanities 102 became a class in analyzing the math and history found in pop culture. 
Students would be exposed to some aspect of pop culture, a movie, television show, 
news report, magazine article, etc.  They would be required to develop a list of 
questions from that media source.  A class brainstorming session would follow in 
which students would share their questions and develop a list of questions or claims, 
which they could further investigate to determine its truth or relevancy. They would 
support their conclusions by collecting and analyzing data on their topic.  Their 
findings would then be presented to the class. Quantitative reasoning became an 
integral component of the course design, making its assessment a natural process. The 
humanities course would include the following outcomes and assessments: 

 

IInntteennddeedd  CCoouurrssee  OOuuttccoommeess  
♦♦  IImmppeell  ssttuuddeennttss  ttoo  bbee  aaccttiivvee  lleeaarrnneerrss..  
♦ Make learning about mathematics and history an enjoyable experience. 
♦ Enhance students’ ability to analyze history and mathematic issues using 

quantitative reasoning.  
♦ Students will communicate their reasoning using speech, writing and 

mathematics. 
♦ Enable students to sort out the real math and real history from the myths found 

in pop culture. 
♦ Increase students’ ability to see the connections between mathematics and 

history. 
♦ Prepare students to continue their study of mathematics and history. 

 
Course Assessment 

♦ Writing will be assessed using the English department’s scoring guide. 
♦ Presentations will be assessed using the Speech department’s scoring guide. 
♦ A Teamwork-scoring guide will be used to assess teamwork on projects.    
♦ Historical accuracy will be assessed by History department’s scoring guide. 
♦ Math department’s quantitative reasoning scoring guide will assess 

communication of mathematics.  
♦ Students will complete a self-evaluation at the beginning and end of the course.   

 
The class was taught during the winter term of 2007.  Twenty-five students were 
enrolled in the class. In general, the course was successful.  Anecdotal evidence exists 
to suggest that students were actively involved in their learning, most found it 
enjoyable and they saw connections between math and history.  Students were observed 
using quantitative reasoning to analyze the mathematical and historical issues. Students 
communicated their reasoning using speech, writing and mathematics and did discover 
some myths in pop culture.  However, there is room for improvement in the area of 
further defining and teaching quantitative reasoning.  Expectations of communication 
skills were not emphasized. Pre and post testing regarding quantitative reasoning and 
students attitudes toward mathematics were given on the first and last day of class.  
Results are currently being compiled and summarized by MAC^3 and hopefully will be 
available prior to the ALM 14 conference in June. 
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The attitudes, self-efficacy beliefs, and math-anxiety of commencing 
undergraduate students and of pre-tertiary adult learners were evaluated 
using the IMAES instrument previously developed by the author. Using 
those data, a profile of math learning characteristics was developed for 
each group, with the profiles then being subjected to analysis to expose 
significant differences. The results support previous findings that adults’ 
perceptions of mathematics and their capacity to engage with mathematical 
content are strongly influenced by early learning experiences, while 
highlighting the numeracy gap experienced by those who have been 
educationally disadvantaged. The findings also indicate that lack of 
educational opportunity is at least as great a determinant as gender bias in 
predicting negative attitudes towards mathematics, including poor self-
efficacy beliefs and raised levels of math-anxiety. 

It is well established that the learning of mathematics is affected by the confidence of 
learners in their mathematical abilities and the attitudes, beliefs, and feelings they 
harbour towards mathematics (Coben, 2003). Philippou and Christou (1998) reported 
that learners’ conceptions of mathematics, their perceptions of themselves, and their 
perceptions of their relationship to the subject, lie at the heart of their math learning 
behaviour. More than a quarter of a century ago, Sewell (1981) reported that there were 
negative math attitudes in at least half of the adult population and the situation appears 
no better in more recent times – in 2006, the Confederation of British Industry reported 
findings that nearly half of the adults (equivalent to some 15 million adults in the 16 to 
65 age group in England) participating in a study of functional skills had numeracy 
attainment levels that were at or below the standard expected of 11 year-olds finishing 
primary school (CBI, 2006). 

Practitioners and researchers in the field of adult mathematics learning have 
consistently found that many adults (perhaps even in the majority) exhibit at least some 
degree of anxiety when confronted with overtly mathematical tasks, that they have only 
a vague concept of what mathematics is really all about, lack confidence in their own 
mathematical abilities, and often fail to appreciate the extent to which they actually and 
routinely engage in essentially mathematical thinking as they go about their daily 
activities. Even so, and somewhat counter-intuitively, pupils, parents, and teachers 
appear, almost universally, to regard mathematics as both important and useful (Coben, 
2003:93). Earlier findings from an Australian large-scale survey of public attitudes 
towards mathematics showed a uniform regard for its importance, with mathematical 
ability generally taken to be an indicator of intelligence (Galbraith and Chant, 1990) 
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and, in measures of achievement for level placement and tertiary admissions relevant to 
science and technology, mathematics continues to figure prominently and frequently 
(Pajares, 2005), affirming its highly-valued place in the academic curriculum. 

Such dual perceptions of mathematics were notable features of previous studies 
(Klinger, 2007a; Klinger, 2007b). The first involved pre-tertiary adult learners, 
henceforth referred to here as the PTAL group, who were volunteers among some 160 
participants who, being unable to qualify for university entry by traditional means, were 
seeking to gain admission to undergraduate study by undertaking a ‘foundation’ or 
‘access’ course – that is, a special entry programme providing an alternative pathway to 
tertiary education for adults who have been educationally disadvantaged. The second (a 
companion study following methodology similar to the first) involved 158 commencing 
undergraduate students who were volunteers among some 270 participants in a 4-day 
academic transition programme. These transition students are collectively referred to 
here as the TS group. This group was divided into two parts according to academic 
strand. The nomenclature TS(sc) is adopted for one sub-group, comprising those who 
were commencing undergraduate studies in science-based degree programs; the other 
sub-group is designated TS(a/h) to denote those who were commencing in arts- or 
humanities-based degree programmes. Where it is necessary to clarify meaning, the 
term TS(all) will be used to denote the full cohort. 

To briefly re-cap, the former study (Klinger, 2007a) involved pre/post testing to 
identify changes in learners’ perceptions of mathematics, including their own 
capabilities, in the context of their participation in a 9-week mathematics foundations 
course consisting of a series of nine weekly lectures and tutorials constructed from a 
deliberate ethos that anticipated negative attitudes, low self-efficacy beliefs, and some 
level of math-anxiety. The emphasis, throughout that course, was on math learning as 
process rather than mathematics as a set of ‘universal truths’ communicated by rules. 
Learning experiences were constructed in a supportive atmosphere where students were 
encouraged to take reasonable risks, feel free to make mistakes without fear of shame 
or ridicule, and construct their own learning (with guidance). They were told that the 
aim of the topic was not to teach them how to ‘do’ mathematics but rather to present 
them with a fresh perspective of what mathematics is about, and that this would include 
brief investigations of the ‘rules’ of the language. The results of the study revealed that 
at the outset participants shared the pervasive negative views attributed to the broader 
population in many previous studies, whereas those views had changed significantly 
and substantially by the conclusion of the topic, suggesting that adults’ perceptions of, 
and capacity to engage with, mathematical content are strongly influenced by early 
learning experiences and that negative perceptions may be successfully challenged.  

The latter study (Klinger, 2007b) sought to identify differences between TS(sc) and 
TS(a/h) sub-groups in their perceptions of mathematics, including their own 
capabilities. It was shown that the TS(a/h) students exhibited essentially the same 
pattern of negative maths attitudes, low mathematics self-efficacy beliefs, and anxiety 
of mathematics observed in the PTAL group from the earlier study, whereas their 
TS(sc) colleagues had attitudes and beliefs that were significantly more positive. In 
both studies, attitudes to mathematics, math-anxiety, and mathematics self-efficacy 
beliefs were found to be strongly linked both to gender and to early mathematics 
learning experiences. Moreover, gender was discovered to be a highly significant and 
major contributing factor in the observed differences between science and 
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arts/humanities students. This was due to the substantially poorer views of mathematics 
held by female students entering arts and humanities degree programmes, compounded 
by the strong gender imbalance in those disciplines, which favoured females over males 
in the ratio 5:2. Those findings were consistent with long established literature reports 
of a very strong gender imbalance in any study that considers mathematics anxiety, 
attitudes towards mathematics, and mathematics self-efficacy beliefs, and that this 
imbalance consistently is to the detriment of females, who generally suffer greater than 
their male peers in incidence rates, severity of presentation, and degree of impact (e.g. 
Beaton, Mullis, Martin, Gonzalez, Kelly and Smith, 1996; Lussier, 1996; Osborne, 
Black, Boaler, Brown, Driver, Murray, et al., 1997; Philippou and Christou, 1998; 
Ashcraft, 2003; Macrae, 2003).  

Arising from the hypothesis that pre-tertiary adult learners would fare worse than 
commencing undergraduate students in measures of mathematics attitude, anxiety, and 
self-efficacy beliefs, thus demonstrating and highlighting the ‘numeracy gap’ identified 
in the CBI report (CBI, 2006) and noted commonly throughout the literature as a 
characteristic of the educationally disadvantaged, the present study was motivated by a 
desire to gain a greater understanding of the factors contributing to any observable 
significant differences between the two cohorts. In particular, both of the earlier studies 
referred to above had shown that adults’ perceptions of mathematics and their capacity 
to engage with mathematical content are strongly influenced by early learning 
experiences impacting on emotional, cognitive, and behavioural attitudinal domains. 
The influence of positive experiences in developing and supporting affirmative self-
efficacy beliefs and the corollary of contrary influence due to negative experiences 
leads to mathematics learning situations where the inextricable link between cognition 
and emotion (Damasio, 1996; Greenspan, 1997; and Rolls, 1999; cited in Ingleton and 
O’Regan, 2002) directs the success or otherwise of learning outcomes and determines 
willingness to engage in further learning activities of a similar nature. Consequently, 
the analysis and results presented here also aim to assess whether, and to what extent, 
lack of educational opportunity is a determinant in predicting negative attitudes towards 
mathematics, including poor self-efficacy beliefs and raised levels of math-anxiety. 

Methodology 

The Inventory of maths attitude, experience, and self-awareness (IMAES) instrument 
(Klinger, 2007a) was administered separately to both groups. The IMAES instrument is 
a multi-part questionnaire that uses (mostly) 5-point Likert scales for responses to 95 
statements about math attitude, math-anxiety, math self-efficacy beliefs, and past/early 
math learning experiences, with the attitudinal statements involving the affective, 
behavioural, and cognitive domains. The questionnaire also provides for the collection 
of information about each respondent’s gender, age-group, ethnicity, last year of 
completed schooling, and last year of completed math education. When administered to 
the TS group, the questionnaire was augmented to also identify the area of study by 
recording the name of the degree in which the respondent was enrolled. Students were 
advised that participation was entirely voluntary and independent from any topic, 
course, or assessment activity. Incomplete questionnaires were set aside and not used in 
the study, leaving a total of 248 valid response sets from both surveys, collectively. 

Factor analysis confirmed that the survey items were validly partitioned into their 
respective domains and these were then further segregated into sets of positive and 
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negative statements (since these are not necessarily mutually exclusive). The reliability 
of each subset construct was tested by computing the internal consistency coefficients 
(Cronbach’s alphas) for each and these ranged from 0.75 to 0.94 (mostly in the top of 
the range) – more than satisfactory since they exceed the 0.70 level desired of alpha 
coefficients for the purposes of a psychometric instrument (Nunally, 1978). 

To obtain aggregate scores for each primary construct except ‘Experiences’, each item 
was first means-weighted according to its relative severity, with each weight computed 
as the quotient of the subset mean and the item mean. Aggregate measures were then 
obtained by summing the weighted scores and re-scaling the results to range from 0–10. 
Further aggregation joined negative and positive subsets on single scales, such that an 
overall score of zero indicates neutrality, providing primary construct measure for 
Mathematics Attitude, Mathematics Anxiety, and Mathematics Self-efficacy. Sub-
aggregate results also provide partitioning of attitude into affective, cognitive, and 
behavioural domains as well as yielding separate positive and negative scales for each 
construct. 

In the case of the PTAL group, the pre/post methodology required the IMAES 
instrument to be administered twice, once prior to undertaking the core mathematics 
course, and again at its conclusion. To distinguish the two sets of results, the first set 
will be referred to here as PTAL(pre) and the second as PTAL(post). For the latter, only 
a subset of the PTAL(pre) respondents also provided valid responses to the second 
survey, reducing the size of this sample to 36 response sets. 

In all, three data sets were available for further analysis, providing the opportunity to 
compare responses between the PTAL and TS groups using the standard statistical 
technique of independent sample t-tests for significance in mean differences. These 
were all undertaken as one-tailed tests as the direction of each difference is directly 
observable and thus amenable to interpretation. The tests were undertaken to compare 
PTAL(pre) and PTAL(post) responses each with the TS(all) group and the TS(sc) and 
TS(a/h) sub-groups, yielding six sets of results. The comparisons were undertaken with 
the aggregated and sub-aggregated survey data, as well as at the individual IMAES 
item level. Following convention, t-test scores with p-values of 0.05 or smaller are 
considered to be significant results (i.e. having a significance level of 5%), while those 
with p-values of 0.01 (significance level of 1%) or less are considered to be highly 
significant. For brevity, only those results indicative of significant and highly 
significant difference are reported, except where it is of interest to report the absence of 
any significant difference. 

Results 

Comparison 1: PTAL(pre) v TS(all) 
Highly significant differences were observed in the sub-aggregate scale for negative 
self-efficacy beliefs and in both of the positive and negative experience scales. The 
PTAL subjects rated themselves more strongly in their negative self-efficacy beliefs, 
particularly those relating to problem solving and comparison with their peers. They 
reported more negative early mathematics learning experiences, most notably those 
involving physical punishment at school, parental anger and chastisement, all of which 
were highly significant. On the other hand, they reported fewer experiences of positive 
feedback from their teachers. 
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A significant difference observed in the negative attitude scale in the affective domain, 
again to the detriment of PTAL subjects, was found to be due to feelings of tension in 
past school mathematics classes. Otherwise, there were no significant differences in any 
of the attitude measures in the affective domain. Similarly, examination of the 
behavioural attitude domain revealed few significant differences except where the 
factors involve behaviour that would appear to be associated with low confidence and 
lack of positive self-efficacy beliefs, leading to reduced engagement with maths 
learning.  

An unexpected finding presented from scales in the cognitive domain for attitude, with 
PTAL subjects showing highly significant differences in their greater regard for 
mathematics, apparently valuing maths activities as relevant to career and workplace 
success, as well as indicating a greater appreciation of the importance of mathematics 
outside school. On reflection, it might be inferred that this is a consequence of the 
greater life experience shared by this cohort compared to that of the commencing 
undergraduates, whose numbers tend to be dominated by immediate, or at least recent, 
school-leavers. 

While insufficient to be revealed in the aggregated anxiety scale, significant differences 
were observed in about half of the individual anxiety measures, of which more than half 
again were highly significant. These were all to the disadvantage of the PTAL subjects 
and again revealed a close association with self-efficacy beliefs (lack of confidence, 
nervousness, uncertainty about how to study for maths tests) and negative experiences 
(discomfort in seeking help, fear of asking questions, fear of being called upon by 
teachers). 

Comparison 2: PTAL(pre) v TS(sc) and TS(a/h) 
An unremarkable result is that PTAL subjects fared significantly worse than TS(sc) 
subjects in all but three of the seventeen aggregate measures, the exceptions lying 
entirely with the attitude scales in both the affective and cognitive domains, where 
PTAL subjects scored higher in the negative scales, and also with the positive 
behavioural domain, where TS(sc) subjects scored higher. Compared to TS(sc) 
students, PTAL subjects recorded a considerably higher mean on the negative early 
maths learning scale and much lower on the positive one.  

In stark contrast, the PTAL subjects displayed no significant differences in the 
aggregate scales when compared with TS(a/h) subjects, except in the measure for 
negative early maths learning experiences, where the PTAL cohort fared substantially 
worse, and in the positive attitudinal scale, in which PTAL subjects scored higher. For 
the latter, closer examination of the corresponding sub-aggregate scales revealed that 
the difference lay exclusively within the positive affective domain in items relating to 
interest and enjoyment, which comprised one third of the fifteen items contributing to 
the scale. 

Although the PTAL and TS(a/h) cohorts showed no statistically significant difference 
in the aggregated anxiety scale, inspection of the twenty-seven individual items 
identified highly significant differences in four of them. Here, PTAL subjects fared 
worse in three of the four, all related to lack of confidence and low self-efficacy beliefs. 
The exception, of sufficient magnitude to counter the influence of the other three in the 
aggregate scale, was a substantially stronger response indicating excitement or arousal 
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– that is, despite their various other reservations and lack of confidence, PTAL subjects 
felt stimulated by attendance at a maths class. Their mean response to the statement, ‘I 
am excited to come to maths class’ was 65% higher than that of the TS(a/h) cohort. It is 
a matter for speculation that this is consistent with a higher regard for the value of 
mathematics and an indicator perhaps of greater maturity, as well as demonstrating 
determination to overcome the limitations imposed by their early mathematics learning 
histories. 

Still considering the anxiety scales, PTAL(pre) subjects fared considerably worse than 
the TS(sc) cohort in seventeen of the twenty-seven items, but for one, where their 
response was substantially higher (by 27%). This, again, occurred with the ‘excitement’ 
statement. It is suggested that this rather unexpected observation gives further evidence 
to support the previous speculation, highlighting the enthusiasm, commitment, and 
engagement that many adult learners (particularly those seeking non-traditional 
pathways to higher education) bring to their studies.  

In all of the self-efficacy scales, TS(sc) subjects scored consistently better than their 
PTAL counterparts, with differences associated with p-values ranging from 0.03 to 
0.001. This is contrasted strongly in the comparison between the TS(a/h) and PTAL 
groups for these scales, where there was only one item with a significant difference. 
That finding, indicating that PTAL subjects experience greater difficulties solving one-
step problems, while significant with p = 0.037, was inconsistent with closely related 
cross-check items and thus considered to be a spurious, or at least anomalous, result. 

Comparison 3: PTAL(post) v TS(all) 
Comparing PTAL(post) subjects with the TS(all) group revealed a striking reversal of 
the observations for PTAL(pre) subjects, with the most significant difference found in 
the positive affective domain of the attitude scale. Closer analysis identified the 
contributing factors, which indicated that the negative feelings of tension in past school 
maths classes had given way to considerably stronger positive emotions indicating 
interest, confidence and excitement associated with present maths classes and maths 
experiences. These affective responses were reinforced by changes in the behavioural 
domain so that PTAL(post) subjects were seen to have more positive engagement with 
their mathematics learning than the TS(all) cohort, reporting substantially greater 
stimulation, willingness to share insights, greater patience, perseverance, and a 
substantial improvement in help-seeking behaviour. 

Consistent with observations for PTAL(pre) subjects, the PTAL(post) group showed 
highly significant differences in their greater regard for mathematics compared to the 
TS(all) group. In nine of the fifteen individual factors comprising the cognitive domain 
of attitude, differences favouring the PTAL(post) group were observed and in every 
instance these were greater in magnitude than those observed with the pre-test group. 

Significant differences were observed in just five of the twenty-seven anxiety factors 
and only one of these was highly significant: the substantially stronger response by the 
PTAL(post) group to the statement, ‘I am excited to come to a maths class’. While (as 
before), these five differences combined were insufficient to show up in the aggregated 
anxiety scale, their magnitudes considered together with the reduction in the number of 
factors displaying differences are considered to be strongly indicative of substantially 
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reduced anxiety levels after these subjects had completed their foundation maths 
course. 

Only two of the individual factors for self-efficacy beliefs showed significant 
differences and these both favoured the PTAL(post) group, indicating greater self-
confidence and reduced perceptions of maths weaknesses. In a reversal of the 
PTAL(pre) results, these subjects no longer rated themselves more strongly than their 
TS(all) peers in their negative self-efficacy beliefs. 

Comparison 4: PTAL(post) v TS(sc) and TS(a/h) 
Whereas the PTAL(pre) subjects had fared significantly worse than TS(sc) subjects in 
most of the seventeen aggregate measures, the PTAL(post) subjects displayed 
significant differences in just four scales, faring worse in their self-efficacy beliefs and, 
to a lesser extent, in their attitude – specifically in the negative affective domain and the 
overall scale for positive maths attitude. However, the two groups showed no 
significant differences in any of the individual self-efficacy factors. Moreover, the 
number of anxiety factors exhibiting significant differences was reduced by more than 
two-thirds from the PTAL(pre) comparison, with just five of the twenty-seven factors 
contributing to higher math-anxiety among the PTAL cohort. 

The changes experienced by the PTAL subjects during their participation in the 
foundations mathematics course are demonstrated even more effectively when they are 
compared with the TS(a/h) subjects. Here, only three significant differences were 
observed in the aggregate scales and these occurred in the positive affective, cognitive, 
and behavioural domains for attitude. Each favoured the PTAL(post) group, as did all 
but one of the remaining aggregate scales (the exception being an insignificantly and 
marginally poorer score for the mean negative self-efficacy measure). 

In the affective domain for attitude, PTAL(post) subjects scored higher means for 
positive factors and lower means for negative ones in every instance, with nine of the 
fifteen results being statistically significant and half of these, highly significant. The 
behavioural domain displayed the same characteristics and the cognitive domain even 
more so. 

Finally, as with the PTAL(pre) analysis (Comparison 2, above), the PTAL(post) and 
TS(a/h) cohorts showed no statistically significant difference in the aggregated anxiety 
scale. However, eleven of the individual anxiety factors revealed significant to highly 
significant differences, all favouring PTAL(post) subjects except for a single factor 
involving an historical statement about past maths learning. Similarly, half of the 
individual self-efficacy factors were found to be significantly different for the two 
groups and, again, the TS(a/h) subjects fared worse. 

Discussion and Conclusion 

The IMAES scores and analyses reported here provide empirical evidence that pre-
tertiary adult learners do indeed fare worse than students in transition to undergraduate 
studies in measures of maths attitude, self-efficacy, as hypothesised, although not 
entirely according to expectations. The strongest pattern of differences in the reported 
results reveals that mathematics self-efficacy beliefs and early maths learning 
experiences are clearly related in their influence on the subjects’ maths learning 
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characteristics. Compared to all commencing undergraduates, and before undertaking 
the foundations maths course, PTAL subjects were found to have lower mathematics 
self-efficacy beliefs and greater levels of math-anxiety, manifesting in lack of 
confidence, apprehension, and behaviours associated with reduced engagement with 
maths learning opportunities. Such differences were particularly marked in the 
comparison with those transition students choosing to follow science-based academic 
careers, being greater in magnitude and appearing in substantially more factors than 
observed with the full tertiary cohort. Without considering actual maths ability, which 
lies outside the scope of the present work, taken collectively the observed differences 
represent what might be termed an emotional, cognitive, and behavioural numeracy gap 
between the two primary cohorts. 

Reference to the first companion study (Klinger, 2007a), which examined the results 
for PTAL subjects exclusively, identifies that these scales show correlations with 
gender (favouring males), clear tendencies that greater school-age math instruction 
tends to reduce the negative factors and raise the positive values in every domain, and 
very strong correlations between early maths learning experiences and attitude, anxiety, 
and self-efficacy beliefs. It appears a clear conclusion, then, that the dominant cause of 
the observed numeracy gap lies in the combination of educational disadvantage and the 
influence of early mathematics learning experiences on the attitudes, anxiety, and self-
efficacy beliefs of PTAL subjects. 

Whereas it was shown previously (Klinger, 2007b) that there is a similar pattern of 
differences between students who are commencing undergraduate degrees in the 
sciences (and related disciplines) and their peers in arts and humanities programmes 
(that is, there is something of a numeracy gap between the two academic strands), in 
this study it is clear that PTAL subjects have perceptions of mathematics and their own 
maths ability that closely parallel those of the TS(a/h) cohort. This might suggest that 
the numeracy gap is rather less than indicated.  

However, in Klinger (2007b), it was reported that ‘a major contributing factor to the 
observed differences [between the two academic strands of Sciences and 
Arts/Humanities] was the substantially poorer views of mathematics held by female 
students in arts and humanities degree programmes’. In the TS(a/h) group, females 
outnumber males in the ratio 5:2 (which is essentially identical to the commencement 
enrolment statistics of the day), whereas the PTAL cohort has a gender ratio of 5:4 (as 
does the TS(sc) group). Interpreting the current findings from a gender perspective 
indicates that educationally disadvantaged PTALs, with a near-even gender 
distribution, display a profile of attitudes, anxiety, and self-efficacy beliefs that closely 
parallels the profile of the female-dominated and educationally advantaged TS(a/h) 
group, and for very similar reasons that are clearly rooted in early mathematics learning 
experiences. 

The present results strongly suggest, therefore, that educational disadvantage 
occasioned by lack of educational opportunity is at least as strong a determinant as 
gender in predicting negative attitudes towards mathematics, including poor self-
efficacy beliefs and raised levels of math-anxiety. 

The ethos and methodology adopted in the foundation mathematics course undertaken 
by the PTAL cohort very much follow the model developed over numerous years of 
providing academic mathematics support, described in Klinger (2004), and the 
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substantially stronger and more optimistic results after completing their course is 
encouraging. This finding highlights the very real possibility of bringing about 
transformations in adult learners’ perceptions of mathematics and their own capacity 
and inclination to attempt mathematics learning later in life, despite the anxieties and 
uncertainties that dog them from past experience.  

Experience, in the context of prior mathematics learning and educational opportunity, 
impacts on math learning profiles, with negative or poor experiences contributing to, if 
not causing, the numeracy gap observed here. On the other hand, experience, in the 
context of new opportunities, can also impact on math learning profiles, with better and 
more positive experiences than those of the past serving to shrink, and even eliminate, 
the numeracy gap. It has been shown, moreover, that experiences which foster positive 
self-efficacy beliefs have greater impact than negative experiences (Klinger, 2007a). 
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The WIT Certificate in General Studies (formerly the WIT Certificate in 
Foundation Studies) course is targeted towards educationally 
disadvantaged adults.  The aim of the course is to equip the learner to 
successfully take part in mainstream higher education.  The research 
targeted these return-to-education adult learners within the mathematics 
modules only and attempted the sensitive and equitable assessment of 
mathephobic adult learners of maths: equitable because assessment must be 
reliable and redeemable; sensitive because the majority of these cohorts 
present with varying degrees of mathephobia.   

 
During my early years of engagement with these learners I experienced a so-called 
‘critical incident’ causing me to research a ‘better’ way to assess such cohorts without 
the need for diagnostic tests and traditional entrance examinations.  It was at that stage I 
examined the potential of learning journals in assessing adult learners of mathematics 
both initially and going forward; I also saw an opportunity for the learner to self-assess 
thus empowering the learner at the same time as building their confidence.  A 
subsequent critical incident provided me with an idea to experiement with PowerPoint 
presentations as a means of confidence-building in the learners.  Through collaboration 
and groupwork presentations on the impact of mathematics on society were delivered 
and peer-assessed.  Subsequently this practice has been retained as an integrated part of 
the mathematics module continuous assessment regime. 
 
The Learning Journal Experiment 
 
The experiment had multiple aims: 
 

• Sensitive assessment of mathematics ability; 
• Early ‘diagnosis’ (self-assessment) of ‘issues’ allowing earlier intervention and, 

ultimately prognosis; 
• Instructor-learner dialogue 
• Building up of interpersonal relationship 

 
The benefits of the journal were ultimately multiple and diverse and the experiment’s 
aims were ultimately achieved.  To highlight the diverse but positive benefits I have 
decoupled the learner and tutor and examined the benefits from each perspective. 
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Learner benefits: 
 

• Indirect relationship built with the instructor – shyness or reticence overcome; 
• Self-image intact – ‘freer’ environment than class room to express true 

feelings/thoughts/opinions etc; 
• Learning journal becomes a ‘monument’ of learning snapshots – successes were 

‘replayed’ during tougher times.  One learner commented on this aspect as the 
‘this too, shall pass’ benefit of the journal; 

• Confidence-building – firstly in mathematics, but anecdotally the benefits were 
visible across other subjects subsequently.  Some learners commented on this 
aspect as being very positive for them; 

 
Instructor benefits 
 

• Sensitive assessment of numeracy and mathematical ability of cohort.  Dignity 
of learners respected – vulnerability and fear around mathematics and 
mathematics education handled appropriately; 

• On-going dialogue established with learners – openness increased and 
superficiality decreased as dialogues developed - a perception of equality 
established; 

• Early intervention by instructor was facilitated meaning an improved prognosis 
for course completion on the learners’ behalves.  This illustrated a new depth to 
the learner-focussed ethos of the journal; 

• Interpersonal relationship built facilitating an open and honest dialogue with 
learners – ‘the wounds of a friend are better than the kisses of an enemy’ benefit 
to both parties; 

 
Although the benefits to the journal for mathematics assessment are mainly positive, 
the experiment highlighted several significant drawbacks to such an undertaking.  From 
a workload perspective, the journal has the potential to become a burden.  Weekly 
reading of entries and following-up involved much time and effort, as did the initial 
ramping-up period where reflexive workshops were needed ultimately to train the 
learners in the reflexive process; Jenny Moon’s work in this area was beneficial.  On-
going monitoring in the early stages was time-consuming until a ‘system’ for handling 
this was developed.   
Further significant drawbacks are: 
 

• Fabrication of ‘critical incidents’ by learners: constructing incidents in order to 
simply write something thus achieving a continuous assessment grade.  
Accounts were obviously ‘made up’ by learners, while others refused to go to 
any depth worth reporting preferring instead to remain at arms distance 
emotionally, detached and in some cases superficial.  An open, honest dialogue 
with these learners was nearly impossible; 

• Learner objection to reflexivity: not to be underestimated.  Learners who 
disengaged from the process remained disengaged despite the consequences of 
forfeiting part of their continuous assessment grade.  In all cases, these were 
learners who were achieving in any examinations; 
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Overall, the research found that a minority of just 15% of surveyed respondents 
disliked using the journal; 35% were neutral.  Half of all respondents liked using the 
journal, mostly favoured amongst low- or non-confident learners.  The findings showed 
a higher proportion of confident/competent learners disliked using the journal.  
Moreover, regularity or frequency of journaling seemed to correlate with respondents’ 
measured confidence levels. 
 
Half of all respondents liked writing about how they feel about mathematics; with 
nearly one-quarter disliking it.  These data showed some low-confidence learners, who 
found mathematics difficult, liked using the journal.  Why was this the case?  Perhaps 
these learners identified benefits with journaling, possibly to communicate with their 
tutor and share their problems and difficulties with mathematics.  By journaling 
regularly, perhaps these learners were able to ‘deal’ with their problems by making 
them explicit rather than allowing them to remain internalised, perhaps alleviating 
stress or anxiety.  Findings by Selfe et al (1996) and Lanigan (2006) may provide 
insights in this context.  They found journals provided a written account of the students’ 
progress as seen not only by the instructor but by the student as well.  The awareness 
provided by this exercise thus helped improve confidence and self-esteem in the 
learner, helping to create a more conducive learning environment. 
 
In the final analysis of the journal experiement, the aim of the research was to find any 
link between confidence and competence in mathematics.  The data showed that for 
non-confident learners of mathematics 41% reflected more frequently due to the 
journal; 38% reflected more deeply (increased reflexive and decreased descriptive 
writing); 36% saw evidence of increased ability; and remarkably, 42% preferred quality 
of reflections over quantity.   
 
Furthermore, 40% were motivated to continue using the journal out of  personal 
motivation, moreover 27% stated they would continue using the journal regardless of 
whether a continuous assessment grade were applied to its use or not.  Almost 40% of 
non-confident learners were able to identify learning strategies to assist them with 
learning mathematics competently.  A third claimed their instructor was provided with 
insights into their individual learning issues through the use of the journal in 
mathematics. 
 
 
Benefits to confident learners were as good or better in most instances. 
 
The Collaborative PowerPoint Presentation Experiment 
 
The overall aim of this experiment was to promote or increase the learners’ awareness 
of and practicality of mathematics in the world around us.  I hoped the learners would 
become aware of the everyday usefulness of mathematics and would counteract what 
Diana Coben termed ‘invisible maths’.  The experiment was influenced by the work of 
Howard Gardner’s Multiple Intelligences theory, and would not be considered a typical 
kind of ‘3-Rs’ assessement.  I believed that if the experiment was a success, it would be 
measured by means of a paradigm shift in these learners’ attitudes towards 
mathematics. 
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Benefits of the Presentation to the Adult Learner 
 
Awareness of mathematics around them was highlighted in post-presentation 
reflections.  For example, a portion of learners highlighted the fact that although they 
had learned something from doing their own presentation, they learned far more from 
their colleagues’ presentations in some cases.  This is a very useful ‘surprise’ to emerge 
from the experiment.  It highlights the benefits of collaborative teaching and of having 
the ‘fun factor’ within the mathematics classroom.  Learners identifed they were 
relaxed and relieved to have presented and were therefore more open to the 
presntetations of their colleagues.  Some learners identified an increase in their 
assertiveness and confidence through the exercise of presenting on mathematics to their 
peers.  Indeed some showed deep levels of reflexivity and insightfully pointed out they 
were, in fact ‘teaching’ mathematics to their peers and colleagues through this exercise.  
This is a very important insight to have come out of the entire experiment. 
 
 
Benefits to the Instructor 
 
One of the most surprising happenings to emerge from this experiment is that of the 
creation of new ideas for teaching traditional mathematics topics.  Having witnessed 
firsthand, the uniquely creative manner in which some learners presented on topics in 
mathematics, I was enthused personally and professionally to approach them and seek 
their permission to utilise their unique perspective on the topic in my own classes in 
subsequent years.  All those I have approached over the years have readily agreed to 
my requests and to say they are flattered is to understate immensely the pride they feel 
in themselves.  Confidence is built in moments such as these. 
Further benefits to the instructor include the truth about the collaboration process: the 
exercise of collaborating with colleagues (for better or for worse) is revealed in direct 
and open personal, guided, post-presentation reflections.  This aids the instructor’s task 
immensely when awarding a final grade for the team.  Although the presentations are 
peer-assessed, I retain a veto on grades which I am very up front about with the learners 
prior to the exercise.  Its as fair as possible under the circumstances. 
 
 
Drawbacks to the Presentation 
 

• Time consuming to assess; fifteen to twenty teams presenting from anywhere 
from 5 to 15 minutes each; 

• Level of mathematics involved can be be light-weight in some due to various 
reasons e.g. lack of confidence, lack of motivation, lack of work-ethic, etc.; 

• Level of mathematics involved can be heavy in some due to over-reaching on 
information and attempting to cover too much too fast; not being aware of the 
audience’s level of mathematics is a contributing factor to the failure of such 
presentations; 

• Technology: not preparing for it to fail!  Poor knowledge of PC and/or data 
projector; poor knowledge of embedded multimedia files such as video and mp3 
files etc. 
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Overall Presentation Findings 
 
The findings showed that 90% of respondents learn best in practical, hands-on classes.  
I feel there is some potential bias in these results due to the reticence of some adult 
learners towards so-called ‘theoretical’ classes.  89% claimed their views or attitudes 
changed regarding their awareness of mathematics and its everyday practicality.   
 
In the final analysis of the entire experiment as a whole, it was found that: 

• Journal-keeping positively benefited ‘honest’ learners; 
• Weekly journaling built confidence in the learner; 
• The Presentation positively impacted upon learner self-efficacy; 
• Overall confidence improved; 

 
 
To provide some evidence for the findings discussed above, I have included some 
quotations from learners to highlight specific findings and provide evidence.  Rather 
than provide multiple quotations from many learners I chose to utilise one learner’s 
reflections to illustrate the personal nature of the journal.  Some other smaller 
quotations are used from a selection of learners as supporting evidence for the findings. 
 
Confidence-building… 
 
“…now I know more maths than I have ever known in my lifetime of maths at school…I 
am no longer afraid of maths.  I’d have more confidence in myself to tackle [maths] or 
apply for jobs or courses that involve maths, a road on which I would have never 
travelled before.” 
 
Further Confidence-building 
 
“MATHS DOESN’T SCARE ME ANYMORE…Hip hip hurrah!”  
 
“I have heard nothing but nightmare stories on this subject”,  
 
“…It’s all about understanding what’s being asked (words like ‘deviation’), finding 
averages.  I’m no longer scared of starting something new (what you sow you reap).” 
 
Instructor-learner dialogue with ‘Mary’ 
 
“…just hope I get more confident with numbers because they still frighten the life out of 
me…fractions! Algebra! I can’t believe I can understand them let alone do them!  It’s 
great I really feel good about it, like I have achieved something already!  Thanks 
Michael, I keep looking at the maths and smiling, thinking ‘I did that’ WOW!” 
 
Ongoing dialogue example – Mary 
 
“Had a chat with Michael today, got some stuff that was worrying me off my chest.  He 
asked me to sit up the front of the class for maths from now on.  It’s a bit scary, like I’ll 
have nowhere to hide anymore!!!  Maybe that’s a good thing?  Funny how something 
like my fear of numbers can have an affect on my whole life?”  
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Dialogue with Mary cont’d… 
 
“I sat up at the top of the class today like Michael had asked, it’s mad but I was very 
nervous, felt really tense at first!!!  But after a bit I calmed down, I think I even took in 
more, I actually managed to do the maths questions he gave us and got them right!!   
Can’t believe it, and with no one beside [me] I had to trust my own judgement.  I came 
out of maths today with a little bulb over my head and I felt very proud.  I hope that 
tomorrow I don’t start to clam up again because there’s no nicer feeling than when you 
understand something.  It’s put a beautiful smile on my face.   
Normally when I’m in maths class I like to feel invisible but when I sat at the front 
today I had nowhere to hide.  Thanks Michael, maybe I have taken my first step in the 
right direction?”  
 
Mary’s conclusions… 
 
“…even though numbers still frighten the hell out of me I have come to realise sitting 
down the back of the class won’t make them go away, that the best thing to do is sit 
right up the front and face them, because if you sit there and look at them, I mean really 
look at them and not just think ‘Oh no, I can’t do these!!’, they’re not as scary as they 
first seemed!  I’m not going to run away any more, when the going gets tough I’m just 
going to get tougher.  Thanks Michael for making me believe in myself.” 
 
Concluding quotes… 
 
“…I have achieved so much in these last few months.  Facing up to my fear of maths 
has changed my life in so many ways!!!  It’s hard to believe but it’s made me a much 
more confident person.  I’m no longer that shy person trying to hide at the back of the 
class so Michael won’t see me.  I can even look him in the eye now when he asks me a 
question instead of at the floor.” 
 
A Happy Ending… 
 
“When I think of maths now it does not make me feel like a total freak!!!  I now know if 
I give myself time to sit down and look at it I can find an understanding of it now…I 
have a much greater understanding of the subject today than I ever dreamed possible.  
I know that I made the best decision of my life the day I decided to take a second 
chance.  Its great to be able to just sit down with my kids and help them with their 
homework without having to say “you’re going to have to ask daddy to do that with you 
love” because now…I can do my kids homework with them!!!” 
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Data from the Adult Literacy and Life Skills Survey (ALL) are used to 
examine whether gender affects Norwegian adults’ mathematical self-
concept and feelings in practical maths situations. The ALL-data presented 
indicate that men in general are more likely than women to state that they 
are good with numbers and calculations. The gender differences are biggest 
at the lowest skill levels. 20 percent more men than women at level 2 agree 
that they are “good with numbers and calculations”. Furthermore, about 
twice as many women as men at the three highest levels state that they feel 
anxious when figuring such amounts as discounts, sales tax or tips. 
Hierarchical regression analyses show that numeracy skills are the most 
decisive variable for both mathematical self-concept and feelings in 
practical maths situations, while gender adds very little when controlled for 
numeracy skills. 

Introduction 

Mathematics is considered an important area of skills, which can affect the individual’s 
opportunities in education, employment and everyday life. Private economy, shopping, 
estimation of materials for redecoration, acquiring information and helping children 
with homework are only some of the areas where mathematical skills are essential. 
These skills are also decisive in enabling each individual to adapt to an ever-changing 
society and labour market (Statistics Canada & OECD, 2005).  

For a long time, mathematics has been considered a masculine subject. In the 
Norwegian curriculum from 1939 (N-39), boys had more weekly lessons in arithmetic 
than girls, and it wasn’t until the curriculum M-74 was introduced in 1974 that it was 
intended that all girls and boys in Norway should have equal teaching in mathematics 
in primary and lower secondary education (Lundetræ, 2005). We cannot rule out that 
the differences in the curriculums also reflect the prevailing attitude towards 
mathematics and gender in society. These socio-political constructed differences can 
have influenced women’s and men’s attitudes and skills in mathematics. We know that 
far more men than women participate in mathematics in higher education (Utdannings- 
og forskningsdepartementet (UFD), 2005), while there are no gender differences when 
it comes to examination marks in mathematics in the 10th grade 
(Utdanningsdirektoratet, 2006). Research indicates that the attitudes towards the subject 
are the biggest gender difference in mathematics (Tatre & Fennema, 1995), which also 
can affect further participation when the subject becomes voluntary. In an American 
study, Tatre and Fennema (1995) found that ”Confidence in learning mathematics is the 
affective most consistently related to mathematics achievement” (p. 212).  
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Aim of the paper 
After having worked with the data gathered in connection with ”Adult Literacy and 
Life Skills Survey” (ALL), and studied gender differences in numeracy skills in the 
adult population (Lundetræ & Gabrielsen, 2006), I wish to have a closer look at how 
Norwegian women and men experience their own mathematical skills. The aim of this 
paper is therefore to study adults’ assessment of their own mathematical skills. First 
and foremost it is of interest to see whether women and men assess their mathematical 
skills differently, but it is also interesting to see whether they have different feelings 
about mathematics. 

The data gathered in connection with ALL can suggest some answers to these 
questions. ALL was carried out in 2003, and is a follow-up to the International Adult 
Literacy Survey (IALS), where 22 countries participated from 1994-1998. IALS and 
ALL were both coordinated by Statistics Canada and OECD. Norway is one of six 
participating countries in the first round of ALL. The performance of 5400 Norwegian 
adults aged 16 to 65 in the domains of Prose and Document Literacy, Problem Solving 
and Numeracy were assessed in ALL, in addition to the large amount of information 
gathered through a background interview. In Norway, the Reading Centre, University 
of Stavanger, on assignment from the Department of Education- and Research, led the 
survey.  

To examine how 16-65-years old consider their own self-confidence in mathematics, I 
will take as my basis their responses to two of the items presented in ALL. The first 
item is: ”I’m good with numbers and calculations.” I assume that those who agree with 
this claim also consider themselves to be good with mathematics. The second item, ” I 
feel anxious when figuring such amounts as discounts, sales tax or tips”, can also tell us 
something about adults’ mathematical emotions. The responses to the first item tell us 
something about the mathematical self-concept, defined by Skaalvik and Skaalvik 
(2004) as ”the general feeling of doing well or poorly in mathematics” (p. 244), based 
on Marsh’s (1990) modified version of the “Self Description questionnaire”, and items 
such as “I always do well in mathematics”. The second question is close to Rounds & 
Hendel’s “numerical anxiety”, referring to “everyday concrete situations requiring 
some form of number manipulation” (1980, p. 142). Evans (2000) also uses this term in 
his work on adults’ mathematical thinking and emotions.   

Literature survey 

As a background for the discussion of results, a brief review of mathematics and gender 
in Norwegian curriculums, current literature about men and women’s mathematical 
skills, and also their attitudes towards this subject will be presented.  

Mathematics and gender in the curriculum 

Different factors may have contributed to forming the adult population’s 
relationship/attitude to mathematics. The prevailing attitudes towards mathematics in 
society, parents, experiences, teachers and school are some of these factors. The school 
is an important arena in society where we achieve knowledge, skills and attitudes. 
Therefore, it is interesting to see what the current curriculums say about mathematics 
and gender. Basic mathematics teaching takes place in the compulsory primary and 
secondary school, which are the only compulsory school in Norway. Accordingly, I 
will concentrate on these curriculums.  
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There is no doubt that there have been great changes in the school, from the time when 
the 65-year old respondents in ALL started school until the youngest 16-year old 
respondents finished compulsory secondary school. The oldest respondents in ALL 
were taught according to curriculum N-39 (see table 1). N-39 operated with different 
time schedules for boys and girls, and according to this plan, the girls had 30 hours’ 
arithmetic a week (divided on seven years), but 28 if they learned English in the sixth 
and seventh grade. The boys had 31 hours’ arithmetic independent of their English 
lessons. Instead, they were given fewer hours in craft subjects (KUD, 1939). In addition 
to the reduced number of hours they were taught mathematics, the attitudes towards 
girls and mathematics reflected in this curriculum may have influenced girl’s 
mathematical achievement and opinion of their own abilities and skills.  

Table 1. Overview over curriculum in 7th grade for Norwegian 16-65-year olds 
per 31.12.2002. (The numbers in the curriculum names refer to the year the 
curriculums were introduced.) 

Curriculum in 7th grade N-39 L-60 M-74 M-87 L-97 

Age per 12.31.2002 56-65 42-55 29-41 19-28 16-18 

 

As the preliminary curriculum from 1960 and the 9-year compulsory school was 
gradually introduced towards the 1970s, the girls received the same amount of 
mathematics lessons as the boys. Beyond this, gender is not mentioned in connection 
with mathematics in this curriculum, and it can’t be excluded that the attitudes from N-
39 still existed in school.  

With M-74, a new era started in the Norwegian school with regard to equal status 
between boys and girls. Equal status was an important theme that filled approximately 
1 ½ pages in the general section. It was made clear that everybody had a right to an 
equal number of lessons, and equal teaching in the compulsory subjects. It was also 
made clear that there should be “the same expectations to both genders” (KUD, 1974, 
p. 23, my translation). When the M-87 was introduced, women and men had in 
principle more equal status in society, and it was taken for granted that girls and boys 
should have equal teaching. The equal status concepts from M-74 were continued, and 
tasks and examples were to be taken from both girls’ and boys’ experience and field of 
interests. In L-97, it was emphasized that:  

The practical applications, examples and methods chosen are meant to ensure that girls 
and boys alike, and pupils with different cultural and social backgrounds, have the 
opportunity to experience a sense of belonging and to develop favourable attitudes to 
the discipline (KUD, 1999, p. 153). 

Mathematical skills and gender 

As reflected in the development of the curriculums in mathematics and the present 
literature, it seems that through generations a generally accepted view has been that 
mathematics is a discipline first and foremost for boys, and that boys perform better 
than girls in mathematics (Ernest, 1991; Harris, 2000; Walkerdine, 1998). During the 
past 30 years, a lot has happened in this field. In the 1970s, equal status seriously 
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became a subject of public concern, and a part of curriculums and textbooks. These 
changes are also reflected in the education statistics. 30 years ago, very few girls 
studied mathematics. In 1978, 5 percent of mathematics students were women, while 
the number had increased to 24 percent in 1989, and 29 percent in 1995 (Hag, 1996, 
1998). It looks as if this progress has stagnated, and today still far more men than 
women learn advanced mathematics (UFD, 2005).  

In Norway, mathematics is a compulsory subject in both primary and lower secondary 
education and the first year of upper secondary education and training. In TIMSS 2003 
(Trends in International Mathematics and Science Study), where a survey was made of 
pupils in the 8th grade, no significant differences between girls’ and boys’ mathematical 
skills were found, only a tendency for girls to achieve a little better than boys. For the 
girls, this is progress from 1995 (Grønmo, Bergem, Kjærnsli, Lie & Turmo, 2004). In 
PISA (Programme for International Student Assessment) 2003, where the mathematical 
skills of 15-years olds were surveyed, the boys achieved 1/10 of a standard deviation 
better than the girls, which is a very small difference. While the boys achieved best in 
the field of ”Uncertainty” and ”Space and shape”, the girls achieved best on ”Quantity”. 
Therefore, how the test is constructed can be of importance with a view to determining 
which gender performs best (Kjærnsli, Lie, Olsen, Roe & Turmo, 2004). Gender 
differences in “Space and shape” found in PISA 2003 are confirmed by Nuttall, Casey 
and Pezaris (2005). They state that there are cognitive gender differences in some 
spatial tasks such as mental rotation, which “involves the ability to look at a picture of 
an object and visualize what it might look like when rotated in three-dimensional 
space” (Nuttall et al., 2005, p. 122).  

Data from the Norwegian Directorate for Education and Training 
(Utdanningsdirektoratet, 2006) show that in recent years, there are no differences in 
marks of Norwegian girls and boys in the 10th grade school-leaving examination. 
Lødding (2004) found a tendency for girls in the 10th grade to obtain higher average 
marks in mathematics than boys. The girls have 3.49 in final marks (N=4744) and the 
boys 3.43 (N=4942). Still there are far more boys than girls continuing with the subject 
when it becomes optional after one year in upper secondary education and training. 
This is also the case for pupils with good marks. 63.1 percent of male students had 
mathematics for 3 years in upper secondary education and training before they started 
mathematically-demanding studies, while this is the case for only 44.7 percent of 
female students. Probably, this is also one of the reasons why female students perform 
pronouncedly more poorly than male students in the Norwegian Mathematics Council’s 
investigation of basic skills in mathematics for students starting mathematically-
demanding studies in Norway. Men score 52.8 percent, while women score 41.3 
percent (Rasch-Halvorsen & Johnsbråten, 2006).  

In a survey of adult students’ experiences with mathematics, their performance and 
feelings about mathematics, Evans (2000) found that there were gender differences in 
school mathematics performance for the mature students (+21) and in practical maths 
performance. When it comes to the adult population in general (16-65 years), the results 
from ALL display significant gender differences in numeracy skills in favour of men 
within all educational levels (Lundetræ & Gabrielsen, 2006).  

Gallagher and Kaufman (2005) claim that “Indeed, individual differences in ability and 
achievement within gender are probably much larger than the differences between 
gender” (p. 316). The British researcher, Fennema (1996, p. 14), made the following 
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list in an attempt to summarize the conclusions she and other researchers have arrived 
at when it comes to mathematics and gender: 

GENDER DIFFERENCES IN MATHEMATICS: 1990 

1. Gender differences in mathematics may be decreasing. 

2. Gender differences in mathematics still exist in: 

- learning of complex mathematics 

- personal beliefs in mathematics 

- career choice that involves mathematics 

3. Gender differences in mathematics vary: 

- by socio-economic status and ethnicity 

- by school 

- by teacher 

4. Teachers tend to structure their classrooms to favor male learning. 

5. Interventions can achieve equity in mathematics. 

The first two points on Fennema’s list coincide well with the figures referred to above. 
The gender differences in mathematics have diminished, even though there still are far 
more male students studying mathematics at university, and more boys than girls 
choose mathematics in upper secondary school and training. It would appear that 
gender differences in interests could provide the best explanation as to why differences 
still exist (Jacobs et al., 2005). For instance, women to a greater degree choose 
occupations involving working with people (doctor, teacher, nurse), and seem in 
general to be less interested in occupations as engineer or electrician.  

Mathematics, gender and self-concept 

Traditional, mathematics has been a school subject with high status, and according to 
Linnanmäki (2002, 2004) is the subject that most strongly influences self-
understanding. Mattson (1995) describes the meta-learning power of mathematics: 

Mathematics education has an extraordinary power to teach the students who they are. 
It helps the students learn that ”I have no problems in school, I’m stupid, I’m 
intelligent, I’m the kind that will leave the school as soon as possible,” and so forth” (p. 
16).  

Linnanmäki (2002, 2004) found that negative experiences with mathematics are very 
common, and that the pupils are more concerned about their achievement in 
mathematics than in any other school subject. We also know that mathematical self-
concept is related to academic achievement (Skaalvik & Skaalvik, 2004). 
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Girls have traditionally lacked good role models, and tasks in mathematics have as a 
rule been developed by men and have thus to a greater degree been derived from boys’ 
fields of interests. Grevholm (1995, 2004) describes Swedish analyses of books in 
mathematics in compulsory school, where the books through names and pictures 
portray the world as if it consists of twice as many men as women. At the same time, 
the teachers were not aware of the problem. There is no reason to believe that the 
situation has been much different in Norway.  

The GeMa-project (Gender and Mathematics) in Sweden showed that most of the 
pupils perceived mathematics as gender neutral, even though some older pupils (from 
11th grade) of both genders stereotyped mathematics more as a male domain (Brandell, 
Nyström & Sundquist, 2004). In TIMSS 2003 it was found that Norwegian 8th grade 
girls scored 0.23 points less than boys in mathematical self-concept in response to the 
statement ”Mathematics is not one of my strengths” on a scale from one to four 
(Grønmo et al., 2004). For the statement ”I learn things quickly in mathematics”, the 
difference was 0.25 points in the boys’ favour. When comparing these results with 
TIMSS 1995, it is clear that these gender differences have diminished in recent years 
(Grønmo et al., 2004).  

Also in PISA 2003, the gender differences in mathematical self-concept are rather clear 
(Kjærnsli et al., 2004). The Norwegian boys had an average value of 0.15 in 
mathematical self-concept, while the girls’ average value was –0.24. (The mean for the 
OECD countries is 0 and the standard deviation is 1.) 

Knowing that the girls and boys performed approximately equally well, with only about 
10 percent of a standard deviation in favour of the boys, the gender difference in 
mathematical self-concept in PISA is considerable. Kjærnsli et al. (2004) claim that the 
boys seem to have the most realistic mathematical self-concept, because Norwegian 
boys and girls score on the average in an OECD connection. 

In her research into mathematics, self-concept and gender in the Finnish primary and 
secondary school, Linnanmäki (2002) found that girls in 8th grade had a poorer self-
concept in mathematics than the boys, even though they achieved a little better at 
assessment tests than the boys. This is also confirmed by Skaalvik and Skaalvik (2004). 
Lødding’s (2004) findings indicate that girls have an incorrect picture of own skills in 
scientific subjects, because girls must achieve a half mark better in the final assessment 
in 10th grade than the boys, to express confidence in their mathematical skills. The 
difference is less between girls and boys with the mark A, than between girls and boys 
with marks B to E. The girls’ belief in their own mathematical skills is therefore 
generally weaker than boys’ with the same marks. An interesting fact is that Lødding 
(2004) found that this is the other way around when it comes to verbal subjects. The 
boys have a lower verbal self-concept than the girls. This can indicate that there is no 
gender difference in self-confidence but instead different self-concepts, which can be 
explained by social and cultural attitudes as gender stereotyping.  

Skaalvik and Skaalvik (2004) found supportive results for the gender stereotype 
explanation of gender differences in self-concept in their study of gender differences in 
mathematical and verbal self-concept in a sample of students in 6th grade, 9th grade, 11th 
grade and adult students. “In mathematics, male students had higher self-concept in all 
samples and higher performance expectations in the two oldest samples.” (p. 249). This 
could not be explained by grades. They also found that “Older students had higher 

 218



verbal than mathematical self-concept regardless of gender” (p. 241). When it comes to 
numerical maths anxiety, Evans (2000) found a gender difference meaning that women 
report this to a greater degree.  

When mathematics becomes an optional subject, more boys than girls choose 
mathematics (Hanna & Nyhof-Young, 1995; Jacobs, Davis-Kean, Bleeker, Eccles & 
Malanchuk, 2005; Lødding, 2004; Mattson, 1995). Lødding (2004) found that this 
happens even though the proportion of girls and boys leaving secondary school with 
grades A and B in both science and mathematics are the same (Lødding, 2004). 
Skaalvik and Skaalvik (2004) write: 

One reason why gender differences in academic self-concept and self-efficacy are 
important is that these constructs are strongly related to academic achievement and 
variety of motivational indicators (p. 241).  

In Norway, most of the academic staff working with scientific subjects in universities 
and university colleges are men (UFD, 2005). 

(…) although girls’ performance and self-perceptions of ability suggest that they feel 
competent in math, they are less likely than boys to find it intrinsically interesting and 
their parents are less likely to create math-supportive or math-promotive environments 
for them (Jacobs et al., 2005, p. 260).  

Different interests between boys and girls can of course be one reason why girls choose 
education related to mathematics to a lesser degree than boys, but that can hardly be the 
only explanation. Steele and Ambady (2006) examined the effect of gender priming on 
women’s attitudes. They found that  

women who were subtly reminded of the category female (Study 1a) or their gender 
identity (Study 1b) expressed more stereotype consistent attitudes towards the academic 
domains of mathematics and arts than participants in control conditions” (p. 428).  

They do not think there are grounds for assuming a permanent change in attitude, but 
claim that 

It seems possible that our culture creates a situation of repeated priming of stereotypes 
and their related identities, which eventually help to define a person’s long-term 
attitude towards specific domains” (Steele & Ambady, 2006, p. 435).  

Jones and Smart (1995, p. 223) write that ”Mathematical ability has long been seen as a 
yardstick for ”braininess” and as such it is not seen as a socially acceptable ability to 
demonstrate in the school culture.” They refer to Jones and Jones’ study (1989), where 
girls tell that “clever” was seen as ”square” or ”boring”, and that they therefore, in 
contrast to the boys, had to hide such talents in upper secondary school. Hanna and 
Nyhof-Young (1995, p. 9) claim that “Girls who are aware that mathematics will be 
relevant to their lives and useful in their future careers are far more likely to remain in 
mathematics courses”. Results from TIMSS 2003 show that Norwegian girls are less 
motivated towards learning mathematics than boys (Kjærnsli et al., 2004). The boys are 
also more interested in mathematics, more motivated towards learning through 
competition, and have a higher instrumental motivation than the girls, who are more 
motivated towards learning through cooperation.  
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Methods 

In what follows, I will briefly describe research design, data collection and validity in 
the ALL-survey and also the methods I used during the data processing. Statistics 
Canada, Educational Testing Service (ETS) and OECD are responsible for the ALL-
survey. Development of the ALL, methodology, and definition of levels of difficulty 
are thoroughly described in the international reports ”Learning a Living” (Statistics 
Canada & OECD, 2005) and ”Measuring Adult Literacy and Life Skills” (Murray, 
Clermont & Binkley, 2005). 

 

Levels in ALL 

ALL employs the same 0-500 scale as its forerunner, IALS. The statistical analyses are 
based on the item-response-theory (Murray, Clermont & Binkley, 2005), which briefly 
means that the developers of the study in the light of the pilot can find out how difficult 
the different tasks are, and decide where on the 0-500 scale they are to be placed. The 
same scale is also used to place the individuals in the population. The scale is divided 
into five levels, where level 1 is the easiest. OECD found that participants should score 
on level 3 or better to be a critical citizen and manage the demands of everyday life 
(Statistics Canada & OECD, 2005). The score denotes the point where a person has 80 
percent chance of successfully completing tasks associated with the same level of 
difficulty. 

Study design  

ALL uses a “Balanced Incomplete Block” (BIB) study design, where a large number of 
tasks in every domain are broken down into smaller task sets or blocks. These blocks 
are divided into 28 booklets. In numeracy, there are 40 tasks divided into two blocks. 
Most of the booklets consist of a combination of blocks from two domains, while some 
booklets have tasks from only one. Every booklet is given to a randomised selection. 
The design of the study secures a correct result on all the domains on population level, 
and makes it possible to compare the results between the participating countries. 

Data collection  

 

Respondents in the sample 

The countries participating in ALL have to draw a probability sample that accurately 
represents the civilian non-institutionalized population aged 16 to 65. In Norway, 
Statistics Norway (SSB) draw a sample of 10.008 persons, with a drop-out rate of 43 
percent. Still, this is considered a good enough response frequency to give reliable 
answers with a very small uncertainty (Gabrielsen, Haslund & Lagerstrøm, 2005).  

 

Table 2 shows that relatively more 16-20 year olds than 21-25 year olds participated in 
the survey. There are also fewer 60-65 years old than the population indicates. To make 
the results representative, Statistics Norway (SSB) has weighted the data. As we see 
from table 3, the gender distribution in the sample is good. 
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Table 2. Distribution of the respondents’ age in ALL. 
 

Age group Number 
16-20 694 
21-25 402 
26-30 519 
31-35 614 
36-40 592 
41-45 570 
46-50 593 
51-55 582 
55-60 506 
60-65 339 

  
 

Table 3. Distribution of gender 

 Number Percent 

Women 2641 48,8 

Men 2770 51.2 
Data collection 
In Norway, SSB gathered the data during 2003. The ALL assessment was administered 
in homes, and started with a background questionnaire where the respondents were 
asked a series of questions thought to influence the respondents’ literacy and life skills. 
When the background questionnaire was completed, the participants were presented 
with a booklet containing six simple tasks from everyday life. If they failed, the 
interview was broken off, because the tasks over level 1 in all probability would be too 
difficult. Respondents who passed the core tasks were given one of 28 task booklets. 
There were no time limits, and the respondents could use a ruler and a calculator for the 
numeracy tasks. In average, SSB spent approximately 2 hours in each home.  

Scoring of tasks 
Because ALL is an international, comparative survey, it was very important that the 
scoring of the tasks was carried out as consistent as possible. Those charged with 
scoring received an exhaustive introduction to ”ALL scoring manual”. Next, all the 
questions were scored by two persons. If there was divergence, they were re-scored by 
a third person. All the participating countries had to re-score at least 20 percent of the 
tasks, following given guidelines. In addition, 10 percent of the tasks were re-scored by 
scorers from a different country. The correspondence had to be at least 90 percent to be 
accepted.  

Validity  

When it comes to validity in ALL, this field is too big to go into detail in this paper. 
Statistics Canada, Educational Testing Service (ETS) and OECD that lead the ALL 
have however good expertise on big, international comparative surveys. Strict demands 
are made on the participating countries in regard to representativeness, size of the 
samples, and how the survey is carried out. In Norway, Statistics Norway took care of 
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this, and all sections in the survey were checked by Statistics Canada and ETS to make 
sure that the study is fitted to draw conclusions on population level. I refer to 
”Measuring Adult Literacy and Life Skills” (Murray et al., 2005) and Lagerstrøm 
(2005) for more details about validity.  

It can be discussed whether it is possible to get a true picture of the population’s 
proficiencies and attitudes towards mathematics in a survey where the respondents are 
interviewed and solve pen and paper tasks, instead of acting in a “real life context”. The 
ALL was anonymous with voluntary respondents, and I see no reason to believe that 
they didn’t answer to the best of their ability. The numeracy tasks are derived from real 
contexts, and seem realistic within the limits that task booklets in a big, comparative 
survey can give. We must also be aware that how a person describes a practical maths 
situation in words when asked to do so may differ from what they feel in the actual 
situation. It is important to show caution when dealing with the data, and to be aware 
that the questions in the background questionnaire are multiple choice. On the other 
hand, it is hard to see another and more reliable way of gathering such an amount of 
data. 

Data-analysis 

During the work with the statistical analysis, I have applied SPSS 13 for Windows, 
where the ALL data are loaded. Microsoft Excel was used for tables and figures. To 
give a picture of numeracy skills, how adults perceive their mathematical skills and 
how they experience situations when figuring amounts etc., I have used descriptive 
statistics. In addition, multiple regression analysis was applied to investigate the 
relationship between each of the dependent variables “I’m good with numbers and 
calculations” and “I feel anxious when figuring such amounts as discounts, sales tax or 
tips” and the independent variables “gender”, “age”, “numeracy-score” and “total years 
of schooling”. These independent variables are chosen in the light of theory presented 
in this paper. When researching whether self-assessment in mathematics is dependent 
on gender, it is interesting to control for age and numeracy skills. Total years of 
schooling is also in the model: even though we know that this variable influences 
numeracy skills, it is also possible that it adds something beyond this. 

The main aim in these analyses is to see whether gender adds anything to the dependent 
variables after numeracy-score, age and total years of schooling have been entered into 
the analysis. By using multiple regression, it is possible to investigate the relationship 
between the dependent variables and the independent variables with the effect of the 
other independent variables statistically eliminated (Tabachnick & Fidell 2007). 
Multiple regression can also tell how much of the variance in a dependent variable can 
be explained by the independent variables.  

To make use of multiple regression analysis, the dependent variable must be 
continuous, while the independent variables must be continuous or dichotomous 
(Pallant, 2005). In this case, I will apply multiple regression analysis, even though the 
dependent variables are not continuous, but ordinal with the values 1-4. The sample is 
big (N=5411), and the dependent variables are approximately normal distributed 
(skewness = 1.03/-0.11; kurtosis = 4.38/2.30 and the variance = 0.65/0.71), I therefore 
presume that the ordinal dependent variables are nearly metric and continuous and 
thereby behave as if they were scale. 
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Analysis and presentation of results  

To examine whether men and women’s self-assessment of mathematical skills are 
differently, I look at whether the respondents ”strongly agree”, ”agree”, ”disagree” or 
”strongly disagree” in two different statements. How they answer the item ”I’m good 
with numbers and calculations” can provide good information about how they assess 
their mathematical skills. Also ”I feel anxious when figuring such amounts as 
discounts, sales tax or tips” can give information about how comfortable adults are with 
practical maths.  

Women and men’s self-assessment of mathematical skills 

Figure 1 show that approximately 75 percent of the population agree or strongly agree 
that they are “good with numbers and calculations”. It is also clear that men and 
women’s self-assessment of mathematical skills are differently. Far more men than 
women experience that they are “good with numbers and calculations”. 

"I'm good with numbers and calculations"
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Figure 1. Women’s and men’s assessment of own mathematical skills. 

Table 4 below show that 82 percent of the men and 69 percent of the women perceive 
themselves as good with mathematics. While about 5 percent of the women ”strongly 
disagree” that they “are good with numbers and calculations”, only 2 percent of the 
men say the same.  

 

Table 4. ”I’m good with numbers and calculations”. 

 

Men % Cumulative
 percent Women % Cumulative 

 percent  
Strongly agree 28.6 28.6 19.3 19.3 
Agree 53.3 81.9 49.7 69.0 
Disagree 15.9 97.8 25.5 94.5 
Strongly 
disagree 2.0 99.8 5.3 99.8 
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To supplement this picture, we can look at how comfortable adults feel in practical 
mathematical situations. As shown in figure 2, most adults state that they don’t get 
anxious in these situations. About 80 percent do disagree with the statement ”I feel 
anxious when figuring such amounts as discounts, sales tax or tips”.  
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Figure 2. ”I feel anxious when figuring such amounts as discounts, sales tax or 

tips”. 

 

he gender differences are clearly expressed in this figure, and table 5 show that about 
twice as many women as men state that they get anxious in these situations. 13 percent 

 

able 5. ”I feel anxious when figuring such amounts as discounts, sales tax or tips”. 

  
Men 
% 

Cumulative
 percent Women %

Cumulative 
 percent 

T

of the men and 24 percent of the women say they get anxious when figuring out such 
amounts as discounts, tax or tips. 

 

 
T
 
 

Strongly agree 2.2 2.2 5.5 5.6 
Agree 10.7 12.9 18 23.6 
Disagree 44.4 57.4 47.1 70.8 
Strongly disagree 41.9 99.3 28.6 99.5 
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Adults’ self-assessment of mathematical skills compared to skill level 

OECD (Statistics Canada & OECD, 2005) find numeracy skills at level three or better 
necessary if people are to have the knowledge and skills needed to be a critical citizen 
and manage mathematical situations at work, at home and in leisure time. Men’s 
numeracy skills are better than women’s (Lundetræ & Gabrielsen, 2006). Therefore it 
can be interesting to see how the population within the different numeracy levels 
assesses their skills.  

As we have seen, a total of 75 percent of the Norwegian population say they “strongly 
agree” or “agree” with the statement “I’m good with numbers and calculations”. Table 
6 shows that many people with poor numeracy skills (level 1 and 2) find themselves 
good with numbers and calculations. 52 percent at level 1 ”agree” or ”strongly agree” 
in this statement, while 67 percent at level 2 find themselves good with mathematics. 
We can see that the mathematical self-concept increases with increasing skill level. 

Table 6. “I’m good with numbers and calculations” and numeracy level. 

Level 1 Level 2 Level 3 Level 4/5% 
Strongly agree 
Agree 
Disagree 
Strongly disagree

8.6 
43.5 
37.2 
10.1 

12.6 
54.3 
27.1 
5.7 

24.1 
55.2 
17.8 
2.6 

40.2 
49.2 
10.2 
0.4 

 

Table 7 shows an even stronger relationship between how comfortable adults feel in 
practical maths situations and measured numeracy skills, than between self-assessment 
of mathematical skills and measured numeracy skills. At level 1, about 49 percent feel 
anxious, while this only is the case with 4.5 percent on the two highest levels.  

Table 7. "I feel anxious when figuring such amounts as discounts, sales tax or 
tips". Numeracy level. 

Level 1 Level 2 Level 3 Level 4/5 % 
Strongly agree 13.3 4.2 2.4 1.1 

Agree 35.3 20.6 9.6 3.4 

Disagree 39.3 51.8 49 33.3 

Strongly disagree 10.7 22.3 38.6 62.1 

 

Adults’ self-assessment of mathematical skills compared to numeracy level and gender 

We have seen that numeracy skills are important for adults’ self-assessment of 
mathematical skills and for how comfortable they feel in quantitative situations. Table 8 
shows that men and women within the same numeracy level conceive their skills 

 225



differently. Men perceive themselves as better than women at the same level do. We 
find the biggest gender difference at level 2, where 74 percent of the men and 62 
percent of the women agree that they are good with numbers and calculations. At level 
4/5 the gender differences are less, 90 percent of the men and 88 percent of the women 
agree that they are good with numbers and calculations.  

Table 8. ”I am good with numbers and calculations”. Numeracy level and gender. 

 Level 1 Level 2 Level 3 Level  4/5 

Women 50.4 61.9 75 87.9 
% 
Agree/Strongly agree 
  Men 54.8 73.8 83.2 90.2 

 

Table 9 shows that women state that they get anxious when figuring out discounts and 
so on to a greater degree than men at the same level. 52 percent of the women and 43 
percent of the men at level 1 get anxious, while this is only the case for 6.6 percent of 
the women and 3.4 percent of the men at level 4 and 5. At the three highest levels there 
are about twice as many women as men who state that they get anxious when figuring 
out discounts, tax or tips. 

Table 9. "I feel anxious when figuring such amounts as discounts, sales tax or 
tips". Numeracy level and gender. 

 Level 1 Level 2 Level 3 Level  4/5 

Women 52 28.5 15.8 6.6 
% 
Agree/Strongly agree 
 Men 43 20 8.8 3.4 

 

Multiple hierarchical regression, “I’m good with numbers and calculations” and “I feel 
anxious when figuring such amounts as discounts, sales tax or tips”.  

The main aim with the multiple regression analyses is to see whether gender adds 
anything to the dependent variables after the variables numeracy skills, age and “total 
years of schooling” enter the analyses. Hierarchical regression analyses (see att. A 4.1 
and A 4.2), show the same relationship between both the dependent variables and the 
independent variables. At the first step, gender and age explain 4 percent of the 
variance in both the dependent variables. The direct effect of gender is B=-0.26 on ”I’m 
good with numbers and calculations”, and B=0.30 on ”I feel anxious when figuring 
such amounts as discounts, sales tax or tips”.  

When numeracy skills enter the models, 17 and 22 percent of the variance in the two 
dependent variables are explained. The total effect of gender (B=-0.15 and B=0.16) is 
less than the direct output (B=-0.26, and B=0.30), because almost half the gender effect 
goes via skills. Gender affects skills in the sense that women in general have a little 
lower numeracy skills than men. In other words, within the same skill level, gender 
means less, but still has a clear effect beyond what skills can explain. Gender predicts 
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reported anxiety in figuring situations to some greater degree than mathematical self-
concept. 

Numeracy skills is the variable in the model that best predicts both mathematical self-
concept (β=0.39) and numerical anxiety (β=-0.44). “Total years of schooling” is not 
significant when numeracy skills enters the model. Age, on the other hand, influence 
both numeracy skills (lower skills) and mathematical self-concept/numerical anxiety. 
The total effect of age (β=0.13 / β=-0.13) is bigger than the direct effect (β=0.09 / β=-
0.08) for both the dependent variables. Older persons perceive themselves as some 
more clever than the young do, and get some less anxious in practical maths situations.  

The regression analyses show that gender and age add something after numeracy skills 
have entered the analyses, but mean far less than numeracy skills for whether one 
perceive one self as good with numbers and calculations, or gets anxious in practical 
maths situations. Gender predicts reported anxiety in practical maths situations to some 
greater extent than mathematical self-concept. Gender doesn’t only lead to a lower 
mathematical self-concept it also leads to some lower numeracy skills.  

Summary 

The presented data from ALL show that men to a greater degree than women state that 
they are good with numbers and calculations. This corresponds with Skaalvik and 
Skaalvik’s findings (2004) where males had higher mathematical self-concept in all 
samples, when controlled for grades. The gender differences are largest at the lowest 
numeracy levels. 20 percent more men than women at level 2 state that they are good 
with numbers and calculations.  

Adults with numeracy skills at the highest levels agree to a greater degree that they are 
good with numbers and calculations than those whose numeracy skills are at the lowest 
levels. This shows that the answers are based on a certain degree of self-insight. The 
fact that more than half of the respondents with skills at level 1 agree that they are good 
with numbers and calculations, and thereby might tend to overestimate their skills, can 
result from their not experiencing difficulties with numbers and calculations. It can also 
reflect that they come across few situations where good mathematical skills are 
demanded in everyday life. Some might also have conscious or unconscious strategies, 
where they leave problems such as reading routes or completing one’s tax form to 
others. When it comes to figuring out discounts, tax or tips, about half of the adults at 
level 1 and a fourth at level 2 get anxious, in contrast to the two highest levels, where 
very few get anxious in these situations. It looks as if mathematical skills give self-
confidence and security in mathematics related situations.  

Evans (2000) found that women have numerical maths anxiety to a greater degree than 
men do. If we look at how far the respondents in ALL state that they are anxious when 
“figuring out discounts, tax or tips” or not, the gender differences are obvious. About 
twice as many women as men at the three highest numeracy levels state that they get 
anxious when figuring out such things. The use of the word anxious might have 
strengthened the gender difference. It is hardly perceived as very masculine to be 
anxious, and it is possible that men to a lesser degree identify with this phrase. Evans  
writes that “My first response that, rather than being more anxious, women are simply 
more likely to express anxiety, received some confirmation from cross-subject analysis 
of the interviews” (2000, p. 231). By using the word stressed or putting it the other way 
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around, and asking the respondents whether they are relaxed or comfortable in these 
situations, the results might be some less divergent. 

The ALL data indicate that women have less confidence in their mathematical skills 
than men at the same level. This corresponds to the findings in PISA 2003 (Kjærnsli et 
al., 2004) and TIMSS 2003 (Grønmo et al., 2004), where boys expressed more 
confidence in their mathematical skills than girls. Fennema (1996) writes that gender 
differences in mathematics still exist when it comes to ”personal beliefs in 
mathematics” (p. 14). The fact that some women believe that they perform less well in 
mathematics than they actually do, and feel anxious when calculating, can lead to a 
Matthew-effect. Women avoid these situations, lose training, and as a consequence of 
that, get lower skills in the future.  

It is encouraging that gender differences in mathematical self-concept are diminishing 
in the primary and secondary school (Grønmo et al., 2004), and it will be interesting to 
see whether this will make itself felt in the adult population in the longer term. It is still 
a big challenge to make mathematics attractive for women when the subject becomes 
optional, and to make sure that as many as possible learn enough basic skills in 
mathematics to feel comfortable in common calculation situations. We know that 
motivation and attitudes towards mathematics can influence their educational and 
occupational choices and pathways (Skaalvik & Skaalvik, 2004). 

Mathematical self-concept should be discussed with adult learners, to make them aware 
that gender stereotypes affect our self-concept. Women’s self-concept can affect their 
children, and make it even harder to close the gender gap. Some women may need to 
hear that it is “proved” that they probably perform better than they think. In the same 
way, we can tell males that they are probably better at English than they think. Even 
though the gender differences are small when we control for skills, there is still a big 
difference between women and men’s mathematical self-concept. 
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Appendix 

Table A.1. Summary of Hierarchical regression analysis for variables predicting 
mathematical self-concept. Dependent variable: "I’m good with numbers and 
calculations." (N=5411) 

Variable B S.E. β Sig. 

Step 1 
Gender -0.26 0.02 -0.16 0.00 

Age 0.01 0.00 0.09 0.00 

Step 2 
Gender -0.26 0.02 -0.16 0.00 

Age 0.01 0.00 0.08 0.00 

Total years of schooling 0.02 0.00 0.11 0.00 

Step 3 
Gender -0.15 0.02 -0.09 0.00 

Age 0.01 0.00 0.13 0.00 

Total years of schooling -0.00 0.00 -0.02 0.09 

Numeracy 0.01 0.00 0.39 0.00 
R²= .04 for step 1; R²= .05 for step 2; R²= .17 for step 3. 

Table A 4.2. Summary of Hierarchical regression analysis for variables predicting 
feelings in practical maths situations. Dependent variable: "I feel anxious when 
figuring such amounts as discounts, sales tax or tips.” (N=5411) 

Variable B S.E. β Sig. 

Step 1 
Gender 0.30 0.02 0.17 0.00 

Age -0.01 0.00 -0.08 0.00 

Step 2 
Gender 0.30 0.02 0.17 0.00 

Age -0.01 0.00 -0.08 0.00 

Total years of schooling -0.02 0.00 -0.15 0.00 

Step 3 
Gender 0.16 0.02 0.09 0.00 

Age -0.01 0.00 -0.13 0.00 

Total years of schooling -0.00 0.00 0.00 0.88 

Numeracy -0.01 0.00 -0.44 0.00 
R²= .04 for step 1; R²= .06 for step 2; R²= .22 for step 3. 
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DIT Students’ Maths Learning Centre is a relatively new initiative, having 
been in existence for just over two years.  The centre aims to provide 
mathematical support in a relaxed, non-judgemental atmosphere to any DIT 
student whose programme contains a mathematical element.   
 
For the past two years, about a fifth of the students who attended the centre 
were adult learners, falling into three specific categories: full-time mature 
students, part-time students and apprentices.  While these students display 
many characteristics in common with traditional learners, each group faces 
additional challenges.  Because many mature students have not studied 
maths in some time, they often need specific help revising basic topics at the 
start of the year in order to cope.  For part-time students, time is of the 
essence, and so they often find it difficult to attend drop-in sessions, tending 
instead to avail of our e-learning resources.  Apprentices spend ten weeks in 
DIT, twice, during the duration of their four-year apprenticeship, meaning 
their infrequent encounters with formal maths are sometimes baffling to 
them. 
 
In this paper, we look in detail at the challenges facing each category of 
adult learner within DIT and how the Maths Learning Centre is striving to 
assist them to overcome these challenges. 

 
 
1.  Introduction  
 
The Students’ Maths Learning Centre (SMLC) in Dublin Institute of Technology (DIT) 
is a relatively new initiative, which has been in existence for just over two years.  The 
primary aim of the centre is to provide additional mathematical support in a relaxed, 
non-judgemental environment to any DIT student whose programme contains a 
mathematical element.  The centre offers support in two main formats: one-to-one 
tuition through the form of drop-in sessions, and online support through the use of e-
learning resources in WebCT and a general website (Ní Fhloinn, 2007).  All of the 
services offered by the centre are free-of-charge. 
 
A significant proportion of the students who use the SMLC could be classified as adult 
learners, from a variety of different backgrounds.  While these students have much in 
common with the rest of the student body as regards potential difficulties with 
mathematics, they often face several additional challenges.  For the purposes of this 
paper, we have divided adult learners into three distinct categories: full-time mature 
students, part-time students and apprentices.  In Ireland, a mature student is generally 
considered to be anyone who is 23 years of age or older on 1st January of the year that 
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they begin their course (CAO, 2007).  We consider part-time students and apprentices 
of any age to be adult learners.   
 
In this paper, we will look in detail at the specific mathematical issues that may arise 
for each type of adult learner, and mention some of the ways in which the SMLC is 
attempting to help these students, along with a number of initiatives that it is hoped to 
implement in the coming years.  We begin by considering the number of students in 
question. 
 
 
1.1  Number of Adult Learners Attending the SMLC 
 
During the academic year 2005-2006, approximately one fifth of the students attending 
the SMLC drop-in sessions were adult learners.  This amounted to a total of about one 
hundred students.  The figures for 2006-2007 are as of yet incomplete, as three weeks 
of drop-in sessions remain at time of writing, but it would appear that the final number 
will be of the same order of magnitude as the previous year.  The exact breakdown of 
the figures to date can be seen in Table 1.  
 
Table 1: Number of adult learners who attended the SMLC drop-in sessions between 
September and May, during the last two academic years. (Note: 2006-2007 figures are 
incomplete, as they only include up to 11th May 2007) 
 

Student Category Number Registered with  
SMLC 2005-2006 

Number Registered with 
SMLC 2006-2007 

Mature (Full-time) 48 57 
Part-time 20 19 

Apprentice 24 17 
Total 92 93 

 
It is clear that the largest percentage of adult learners attending fall into the category of 
mature, full-time students.  This is to be expected, due to the nature of part-time study 
and the difficulties for such students in attending any additional support services, as 
will be discussed in more detail below.  In addition, apprentices do not belong to a 
faculty that directly supports the SMLC and as such, no specific efforts can be made to 
inform them of the service, which has a direct impact on the numbers attending the 
SMLC. 
 
 
2.  Mature students (full-time) 
 
As the largest group of adult learners attending the SMLC are full-time mature 
students, the most observations can be made about students in this category.  Most of 
the mature, full-time students attending the SMLC share a number of characteristics in 
common that distinguish them as a group from the rest of the student body.  We will 
now look at each of these traits in detail, and where relevant, mention how the SMLC is 
working with mature students to overcome any issues encountered. 
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2.1.  Highly Motivated 
  
Firstly, many mature students are highly motivated and eager to learn, with a definite 
idea of what it is that they wish to achieve from their university programme.  Because 
they view the acquisition of knowledge as more than simply a requirement to pass an 
examination, they prefer to know the origins of what they are learning, rather than 
simply be given a general method to follow.   
 
This manifests itself most clearly in their reaction to the revision handouts available in 
the SMLC, which are open access resources produced by the online Mathcentre 
collaboration (http://www.mathcentre.ac.uk/) between the Universities of 
Loughborough, Leeds and Coventry, the Educational Broadcast Services Trust and UK 
Learning and Teaching Support Networks.  They consist of two main types of notes: 
the “Engineering Maths First Aid Kit”, which is a series of two-page summaries on 
various important topics from first-year maths, including examples, exercises and 
solutions; and the “Teach Yourself Workbooks”, which are generally ten-twelve pages 
in length and cover similar topics in far greater detail.  For the most part, students 
entering directly from second-level gravitate almost exclusively towards the “First Aid 
Kit” notes; however, almost all mature students prefer the “Teach Yourself 
Workbooks” (while also taking a copy of the summaries, in case they contain additional 
information).  Their enthusiasm and motivation are often inspiring to observe and it is 
an easy job for the SMLC advisors to provide such students with additional information 
to supplement their learning in this way. 
 
2.2.  Poor Self-Belief 
 
A second characteristic that numerous mature students share is low self-confidence in 
their own abilities, mathematical in this instance.  Interestingly, this has been observed 
even in mature students who have previously achieved good results in mathematics, and 
so, does not appear to solely relate to poor performance in the past. 

In general, mature students tend to gravely underestimate their own capabilities in 
regard to mathematics.  This is partly due to the fact that it may have been some time 
since they last sat an exam in mathematics and so, are less able to judge what the 
required standard will be.  Thus, the SMLC encourages mature students to work 
through past exam papers, timing themselves per question, so that they become used to 
the format and working under time pressure.  Having successfully completed several 
such papers, their confidence tends to increase slightly, although generally speaking, it 
seems to take a good result in an exam to convince them of their abilities to cope with 
mathematics at third level. 

  
2.3.  Seek Help Sooner 
 
Mature students attend the drop-in sessions earlier than any other student group, with 
some attending the very first day of lectures.  This is reflected in the figures for mid-
way through the semester, which always show a far larger percentage of mature 
students attending than the final figures reflect.  For this reason, the SMLC offers drop-
in sessions from the first day of term, as this can be a critical period for mature 
students.  One student, who attended after her first lecture in Statistics, said: 
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“You have changed my life today.  I came here thinking I had made the biggest 
mistake of my life by returning to college, because I didn’t understand anything 
in that lecture, but now I feel like I can really do this!” 

 
Because the drop-in sessions are quieter early in the year, SMLC advisors are able to 
spend more time with mature students, who often simply need some reassurance at this 
time. 
 
 
2.4.  Difficulty Prioritising Material 
 
Another characteristic observed in many mature students attending drop-in sessions is 
that they have a tendency to spend too much time on insignificant details of lectures, 
fearing that if they do not understand everything, they cannot progress.  While it is 
commendable that they wish to understand background material, when carried to an 
extreme this results in some mature students being swamped by seemingly 
insurmountable workloads.  This leads to them feeling under enormous time pressure as 
a result, as there is insufficient time to learn at this level in all their courses.  One 
mature full-time student said (in week three of the first semester):  

“Other students in my class are off in the pub every evening, and sometimes 
even during the day!  I’m at every one of my lectures and in the library studying 
every evening, and I still don’t know everything – I just don’t understand how 
they find the time.”   

This comment clearly conveys the frustration and concern of mature students who are 
attempting to fully understand everything mentioned in class. 
 
2.5 Rusty on Basic Principles 
 
More so than other students, mature students often need specific refresher sessions on 
basic mathematical concepts, as it may have been some time since they last studied 
maths.  Currently, due to lack of resources, the SMLC does not run actual revisions 
courses for mature students, although these are very successful in other maths learning 
centres around the country.  We are hoping to introduce these in the near future as a 
more efficient way of revising the necessary mathematical concepts to cope with first-
year maths courses.  A further advantage of such courses would be that mature students 
would see that they are not alone and that many others have similar difficulties to 
themselves in these areas.   
 

3. Part-time students  
 
Of the three groups of adult learners identified in this paper, it is about the part-time 
students that we know the least.  However, we have gathered below the information 
gleaned from those part-time students who do attend the SMLC drop-in sessions, and 
from email contact with other part-time students.   
 
3.1 Shortage of Time 
 
Many part-time students in DIT are in full-time employment, and trying to juggle work 
and study.  In a recent study in DIT, only 4.9% of more than three hundred part-time 
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students interviewed identified themselves as “unemployed”, and the majority of the 
part-time students were working a forty-hour week (Long, 2005).   
 
The SMLC drop-in sessions are arranged so that, three evenings a week, the sessions 
run until 7pm, meaning that part-time students could attend for up to an hour and a half 
after work, depending on their commute to DIT.  However, it is relatively rare that they 
can attend drop-in sessions.  It is difficult to see how this situation could be improved, 
given that, as well as many of these students working full-time, they also attend lectures 
three evenings a week, from 7-10, and when questioned, suggested that it was unlikely 
that they would attend a fourth evening for drop-in sessions.  Many speak of the intense 
pressure they feel while trying to juggle work and study, and of the constant demands 
on their time. 
 
 
 
3.2 Highly Organised 
 
When they attend a drop-in session, part-time students tend to be highly organised, as 
they want to make the most possible use of their time there.  They usually have specific 
questions highlighted for extra help, having already worked through their class notes 
and tutorial sheets.  They often cover several topics in one session.  As mentioned 
earlier, the SMLC has numerous extra revision notes and workbooks, which part-time 
students often take away with them to work on in their own time. 
 
3.3 Use of Online Resources  
 
It seems probable that far more part-time students are using WebCT notes than are 
using drop-in sessions, as these would seem to be more suited to their lifestyle, given 
that they can be accessed at any time, from outside the campus.  Almost 1100 students 
made significant use (where ten or more hits is considered significant) of the SMLC 
WebCT notes last year.  Unfortunately, we cannot isolate specific class groups within 
this system and so are unable to ascertain the exact usage by part-time students.  
However, a number of these students have contacted the SMLC by email to request 
clarification of a point in the revision notes or advice on the best notes to cover a given 
topic, and so it is clear that a certain portion are using the online resources.  Ideally, in 
the future, the SMLC will further develop these online notes, along with additional self-
tests, to allow students to assess their own progress, even if they cannot attend drop-in 
sessions. 
 
3.4  Lack of Information 
 
Informing part-time students about the existence of the service is also a particular 
challenge, as each part-time programme is dealt with by its own department, rather than 
having a centralised system.  Although each student receives a new student email 
address while in DIT, part-time students are less inclined to use these addresses, as 
many continue to use their work or home email addressees instead.  They spend less 
time around the campus and so are less exposed to posters on noticeboards (one of the 
SMLC’s most successful means of informing students about the service).  As a result, 
many part-time students are unaware both of the existence of support services and of 
the fact that part-time students are equally entitled to make use of these services as full-
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time students (Long, 2005).  The SMLC has prepared a special information leaflet for 
part-time students and sent this to the lecturers on part-time students in an attempt to 
inform more students of our existence, but more remains to be done in this field. 
 

4. Apprentices 
 
In Ireland, there is a Statutory Apprenticeship system, organised by FÁS (the National 
Training and Employment Authority) in conjunction with the Department of Education 
and Science, employers and unions (FÁS, 2007). The apprentice system is standards-
based, meaning that there is a structured training programme that must be undertaken 
by apprentices and that certain pre-defined standards must be reached in order for 
apprentices to qualify in their chosen trade.  Each apprenticeship lasts for four years, 
and is divided into seven phases, of which phase two, four and six are spent “off-the-
job”, in full-time skills training and related education.  Dublin Institute of Technology 
deals with apprentices of all types during phases four and six, both of which are ten 
weeks long.  The apprentices study a range of subjects relevant to their trade, including 
maths, before sitting an exam at the end of the ten weeks.  This exam consists of ten 
questions, three of which are mathematical, and the apprentice must get seven questions 
correct to pass the exam. 
  
The majority of the apprentices attending the SMLC are carpenters/joiners, fitters, or 
electricians.  Because these students are in a faculty that is not involved with the 
SMLC, they are not specifically targeted through any of the advertising or information 
campaigns run by the SMLC to inform students of our existence.  Instead, most 
apprentices attend having seen posters on noticeboards around the campus; they are in 
lectures until 5pm each evening, and so come along to the evening sessions.  However, 
as there exists no specific funding for apprentices in the SMLC, it is not possible to 
develop particular support services directed at these students.  Because each phase in 
DIT only lasts for ten weeks, three different cohorts are dealt with per academic year.  
As a result, apprentices face exams at entirely different times from other students, and 
so do not benefit from the extra sessions run by the SMLC prior to end-of-semester 
exams.  It is hoped in the near future that greater funding will become available to 
allow us to develop certain services tailored for apprentices. 
 
4.1   Irrelevance of Maths 
 
Many apprentices feel that maths is highly irrelevant to them in their future careers, 
even though the mathematical problems they are expected to solve appear to be very 
well grounded in relevant areas, far more so than for other student groups.  However, 
the fact that the apprentices have already spent some time working “on-the-job” means 
that they are able to assert with authority that none of these mathematical approaches 
are used in practice, with estimation based on prior experience seeming to prevail in 
most situations!  It is particularly difficult to convince such students that the 
mathematical techniques they are learning could lead to more efficient work practices 
when they finish their apprenticeship. 
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4.2 Problems with Independent Learning 
 
It has been observed that the apprentices attending the centre have particular difficulties 
with “independent learning”, which is strongly encouraged in the SMLC.  This means 
that, rather than have an advisor sit with the student for the duration of their time in the 
centre, they are given ten-fifteen minutes’ tuition, and then encouraged to attempt some 
questions themselves, or read a relevant example from a textbook or worksheet.  The 
aim of this approach is to increase the confidence of students in their own ability to 
study mathematics, through the use of carefully selected questions. 
  
However, apprentices tend to be more resistant to this form of learning, needing more 
constant one-to-one attention; they rarely continue with work unless closely supervised.  
This is most likely due to the fact that they have far less experience of independent 
work than other students, and also that they tend to have major problems with some 
basic mathematical concepts, such as cancellation, brackets, transposition of formulae, 
and comprehension of trigonometric ratios, meaning that they are easily baffled during 
a routine question.  As a result, SMLC advisors spend a considerable amount of time 
revising basic topics with apprentices in order to give them a better grounding from 
which to begin a new question. 
 
4.3 Difficulty Laying out Work 
 
One observation from the drop-in sessions is that many of the apprentices attending 
have little concept of how to lay out their mathematical work in a clear, logical manner.  
Calculations may be written all on one line, or not in the order in which they have been 
done.  As well as making it more difficult for an examiner to correct their work, it is 
also harder for them to decipher what they have done by the end of the question. 
 In an SMLC drop-in session, it is possible for an advisor to spend time with the 
student explaining the importance of laying out work clearly, and using the rule that 
every time a new calculation is done, a new line must be used.  By close observation of 
the student at work, much progress can be made in this area. 
 
4.4 Mathematical Language 
 
The use of mathematical language can be particularly off-putting to many of the 
apprentices, meaning that many traditional textbooks are unsuitable if they require 
additional support.  For example, a large number have difficulty with transposition of 
formulae: however, the introduction of the simple rule of “opposite side, opposite 
thing” led to a breakthrough for many students, who now follow the fact that if they 
move a number or letter to the other side of the equals sign, they must do the “opposite” 
thing (or operation) to it.  Therefore, by trying to avoid language that seems obscure to 
the apprentices, SMLC advisors attempt to make mathematical operations more 
understandable for the students. 
 
 
5.  Conclusion 
 
Approximately one hundred adult learners use the SMLC drop-in sessions during the 
academic year, with many more making use of online support.  These students have 
particular needs, in addition to those of “traditional entrants”, as identified in this paper.  
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With its current resources, the SMLC is striving to help these students to overcome 
their mathematical difficulties, but we hope to implement several further support 
systems in the coming years, if funding allows. 
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Language plays an important role in the teaching and learning of 
mathematics. This investigation is focused on learners (Gaeilgeoirí) in the 
transition from learning mathematics through Gaeilge (Irish) to learning 
mathematics through English. The relationship between mathematics and 
language is complex and intricate. Although the overall research project is 
concerned with the influence of bilingualism on mathematics learning for 
Gaeilgeoirí, a maths life histories approach was utilized in order to gain 
narrative accounts of adult mathematics learners’ experiences of the 
transition from Gaeilge-medium to English-medium mathematics education. 
This paper reports on the findings of these narrative accounts. The purpose 
of this exploratory research is to inform future research to be carried out by 
the author in this research domain.    

 
 
Introduction 
 
Language and communication are fundamental to the learning and teaching of 
mathematics (Gorgorió & Planas, 2001). Without language, relational understanding 
cannot be attained (Skemp, 1978). Thus the language we initially learn mathematics 
through will provide the mathematical foundations to be built upon and developed 
within that language. A characteristic feature of the Irish primary and post-primary 
school system is that the curriculum can be mediated in either Gaeilge (Irish) or in 
English. Learning and teaching through the medium of Gaeilge is the natural 
environment for students growing up in the Gaeltacht (Gaeilge-speaking districts) of 
Ireland. The rise in popularity of Gaeilge-medium education outside of Gaeltacht areas 
is also significant. The number of students attending these schools has increased by 
more than sixty percent in the last decade, with the number of schools increasing by 
more than fifty percent (Sunday Independent, 12th March, 2006). However, the majority 
of students learning through the medium of Gaeilge (Gaeilgeoirí) face an imminent 
transition to English medium-education, be it at second or third level education. 
Students have the option of transferring to learning through English at second level, 
whereas English-medium education is the norm at third level. At the end of the school 
year in 2006, there were 3414 Gaeilgeoirí in their final year of primary education (6.8% 
of entire final year population) and 904 Gaeilgeoirí in their final year of second level 
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education (1.5% of entire final year population). Thus a significant minority of students 
are confronted with the transition to English-medium education. The authors anticipate 
difficulties arising in the Science, Engineering and Technology (SET) subjects – 
mathematics in particular. Students submerged in these transitions will be required not 
only to learn mathematics, but also to learn mathematics through English (Barwell, 
2003).   
 
Mathematics and Language 
 
The identification of language as an important factor in mathematics learning and 
teaching has significant implications for this research project. The ‘language of 
mathematics’ is referred to as the ‘register’ of mathematics (Pimm, 1987). This register 
does not just consist of technical vocabulary, but also includes words, phrases and 
methods of arguing within a given situation, conveyed through the use of natural 
language (Pimm, 1987). Therefore it is similar to learning a language and is an 
additional dimension to learning mathematics. If students cannot understand either the 
language of the teacher or the meanings of certain phrases/words involved in the 
mathematical context, then there is the danger that they will not be able to participate in 
the mathematical discourse (Gorgorió & Planas, 2001). If we adopt the viewpoint of 
mathematics as a language then the ability to communicate mathematically becomes an 
important consideration in the teaching and learning of mathematics.  Furthermore, if 
the language of instruction is not the mother-tongue then mathematics learners are 
likely to be severely disadvantaged (Jones, 1982). In order to minimise this 
disadvantage it is necessary to develop adequate proficiency in both the student’s 
mother-tongue and the new language (see Cummins, 1976 and 1979).  
 
By delving into the area of psycholinguistics the complex nature of language and its 
relationship with thinking and understanding is revealed. Although conflicting views 
exist, the general consensus (cognitive science) is to presume that thinking is occurring 
in some language (Sierpinska, 1994). Language is necessary for comprehending and 
combining experiences, and is required for organising concepts. Concepts and thoughts 
are the foundations of our understanding. Language and thought are interrelated 
(Bruner, 1975; Vygotsky, 1962) and thought is necessary for our understanding, 
therefore language is involved in developing our mathematical understanding. Also one 
cannot overlook the importance of culture and its influence on mathematical teaching, 
learning and understanding. This is heightened for this project in the sense that it is 
concerned with mathematical learners moving between cultural environments. These 
include social, educational and pedagogical cultures. Although there is a broad range of 
issues emerging, the one encompassing theme is the need to cater for the language and 
cultural needs of Gaeilgeoirí in the transition so as to enhance their mathematical 
understanding.  
 
 
Overall Study 
 
This research project is primarily concerned with the influence of bilingualism on 
mathematics learning and teaching in Ireland. The project incorporates a two-phased 
approach. Phase 1 will be reported on in this paper and is concerned with the findings 
from exploratory research carried out by the author. Findings from an undergraduate 
dissertation undertaken by the author revealed that Gaeilgeoirí under-perform and 
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experience a variety of difficulties due to the medium of instruction (English). It also 
highlighted a lack of resources, teaching strategies and support available to those in the 
transition from Gaeilge-medium to English-medium education. Recommendations 
included further investigation in relation to the particular aspects of the mathematics 
register and the English language that hinder Gaeilgeoirí’s learning of mathematics and 
cause difficulties for students learning in a second language (Ní Ríordáin, 2005). 
Subsequently exploratory research was carried out during the academic year 2005/2006 
in order to gain a deeper understanding of this complex area of research.  
 
Exploratory Research 

 
The aim of the exploratory research was to establish and clarify the key issues facing 
Gaeilgeoirí in the transition from learning mathematics through Gaeilge to learning 
mathematics through English. This is to ensure that subsequent research to be carried 
out by the author will address the relevant issues and contribute to development in this 
research domain.  

Methodology 

In choosing an exploratory methodology the primary rationale is that it is the most 
appropriate for the context and will fulfil the aims of the research (Goodson & Sikes, 
2001). A qualitative approach was employed in this exploratory phase, with the purpose 
of eliciting information to help describe and understand the participants’ transition from 
learning mathematics through Gaeilge to learning mathematics through English (Leedy 
& Ormrod, 2001). More specifically, a Maths Life Histories approach was utilized in 
which the use of semi-structured interviews provides for the gathering of narrative 
accounts of the subjects’ experiences (Coben & Thumpston, 1994). Interviews were 
conducted with adults, which included first year mathematics students at third level, 
and professionals who had experienced the transition during their education/training. In 
total six subjects were interviewed (3 students & 3 professionals) and all subjects were 
required to have transferred from learning mathematics through Gaeilge at second level 
to learning mathematics through English at third level. It should be noted that when a 
life histories approach is employed, sample sizes tend to be small, non-random and 
purposive (Goodson & Sikes, 2001). 

Data Collection 

Semi-structured interviewing is the principal method of data collection when using a 
Maths Life Histories approach. Hollway and Jefferson (2000) contend that the 
questions used should encourage the interviewee to talk about specific 
times/experiences, rather than relying on the use of general questions concerned with a 
long period of time in the interviewee’s life. The author devised a list of questions, 
which were used as a guide when conducting the interviews. These questions were 
adapted if necessary for each interview, based on the information obtained from 
previous interviews. The questions employed were constructed using the ‘TAP’ 
acronym, as formulated by Foddy (1993) i.e. the topic should be clearly defined, 
applicable to the respondent and with a specified perspective. The interviews were 
recorded using an IC Recorder and the one-one conversations lasted approximately half 
an hour. After the interview the recording was transferred to Voice Editor 3 (voice 
editing PC software). The interviews were then transcribed and saved as a Word 
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document. This facilitated the importation into NVivo - software designed for the 
analysis of qualitative data. 

Data Analysis 

From initial analysis of the data using NVivo, eight themes emerged. These were - 
Mathematics Experience, Perception of Mathematics, Primary School Experience, 
Secondary School Experience, Transfer to Learning through English, Difficulties 
Experienced, Learning and Teaching Strategies, Support. These were consistent with 
the topics discussed during the interviews. These eight themes were then used as node 
titles under which the data was reanalysed. From this reanalysis four prominent themes 
emerged, namely Language, Understanding, Personal Conceptions and Culture. The 
data was analysed again using these themes as node titles. 

Findings 

From the reanalysis a number of relationships were established between the nodes 
(Figure 1). These relationships are shown diagrammatically and are discussed in pairs 
in the following paragraphs. 

 

 

 

 

 

 

 

LANGUAGE 

PERSONAL 
CONCEPTIONS 

 

CULTURE 

UNDERSTANDING 

Figure 1. The relationship between nodes. 

Language – Personal Conceptions: 

Mathematics terminology was the primary source of difficulty when transferring from 
learning through Gaeilge to learning through English for all subjects interviewed. In 
particular, it was the “basic maths” or fundamentals that they had learnt through 
Gaeilge at primary/secondary level. These “basic maths” included simple operations 
such as addition (suimiú), subtraction (dealú); types of numbers e.g. integer (uimhir), 
complex (casta); and labels e.g. denominator (ainmneoir), hypotenuse (taobhagán).  

 

“I couldn’t understand a word of what the lecturer was saying because I had no idea of 
what orthogonal meant because I had never heard the word before. Things like that and 
not understanding what she was looking for because I didn’t know the English words.”  

(Interviewee No.3, 11/04/2006). 
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Also highlighted by the subjects was the “self-explanatory” characteristic of 
mathematics words in Gaeilge in comparison to their English equivalent. This was of 
immense benefit for the subjects when studying mathematics through Gaeilge as it 
facilitated the development of their understanding of mathematics. The structuring of 
mathematical problems in English was also a cause of confusion as it varies from the 
structure of Gaeilge and thus the subjects found it difficult to “pick out the important 
information needed for the question” (Interviewee No. 4, 07/04/2006). 

However, given the huge emphasis that all the subjects placed on mathematics 
terminology it was surprising that the majority of them did not perceive language as a 
component of mathematics. Perceptions of mathematics ranged from “just solving 
stuff”, to “loads of formulas for solving problems” to “figures and computations and 
working out answers”. However, the interviewees that had pursued mathematics 
beyond degree level had a more developed understanding of mathematics and could see 
its relationship with everyday life. But yet their personal conceptions of mathematics 
failed to develop an association between mathematics and language. 

“..with mathematics you don’t have a huge element of language, even when you’re 
writing it you’re working it out in numbers and symbols, you’re not working it out in 
Gaeilge or in English. So the actual physical working out of a problem isn’t done in a 

language.” 

(Interviewee No. 1, 27/03/2006). 

Language – Culture: 

One of the fundamental requirements of existence is the ability to participate in a 
culture and participate in situations arising from this culture. Appropriate linguistic 
choices are made so as to maximise understanding by the listener/reader (Meaney, 
2005). English medium education is largely the norm in Irish third level institutions 
thus catering for the majority and isolating the minority. The transition from Gaeilge 
medium second level education to English medium third level education was described 
by the interviewees as “difficult”, “hilarious!”, “hell” and “being thrown in the deep 
end”. One of the subjects expressed the difficulty and discomfort he experienced on 
entering third level education due to his language and cultural background.  

“I suppose I’m from a very Irish place, Gaeilge is the main language spoken there and 
even the culture is different. I’m seen as the ‘culchie’ boy from Galway and even the 

way I speak is different.”  

(Interviewee No. 6, 03/04/2006). 

But it was not just language that caused a barrier. A number of other issues became 
prominent such as the culture of third level institutions, which are directed towards 
independent and self-directed learning. None of the subjects interviewed had 
approached their lecturers/tutors about difficulties they were experiencing due to the 
language barrier and few were aware of support services available to them. Only one of 
the interviewees had availed of support provided by their mathematics department. The 
general consensus was a fear of being perceived as “different (because of their language 
background)”, “looking stupid because you don’t know the maths” and a fear of lack of 
understanding of the issue on behalf of those providing support. All relied heavily on 
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the support of close friends whom they felt comfortable talking to about their 
mathematics problems.  

 

Language – Understanding: 

The concept of understanding has been the focus of much research undertaken in the 
past and up to recent times. On one side of the spectrum is Piaget’s work and his theory 
of the growth of understanding in children – primarily that language is an instrument 
for articulating our thoughts (Snowman & Biehler, 2003). Others such as Vygotsky, 
Bruner and Skemp take a different perspective on understanding – that language shapes 
and is a requirement for thoughts (Yushau & Bokhari, 2005). One dominant 
embodiment of the latter theory is the Whorf-Sapir hypothesis – that different 
languages arrange reality differently for their users (Prins & Ulijn, 1998). It follows 
from interpretation of this theory that the language we speak facilitates our thinking and 
our perception, and that “concepts not encoded in their language will not be accessible 
to them, or will at least prove difficult” (Durkin & Shire, 1991, p.12). Although 
conflicting views exist, what is of importance is that language plays a role in 
developing our mathematical understanding. 

Many types of mathematical understanding have been identified. These include 
Skemp’s relational understanding (knowing both what to do and why) and instrumental 
understanding (rules without reasons) (1978, p.9). Likewise, Byers and Herscovics’ 
(1977) model defined understanding as being intuitive (reaching solutions without prior 
analysis) and formal (ability to connect mathematical ideas and form chains of logical 
reasoning) (Herscovics, 1996). A more recent development is Hiebert and Carpenter’s 
(1992) conceptual and procedural knowledge. Conceptual knowledge is necessary for 
understanding the mathematical processes while procedural knowledge is associated 
with knowing the sequence of actions.  

Discussion of these types of understanding, as well as the relationship between 
language and understanding became an importance aspect of the mathematical life 
histories. It soon became apparent that the interviewees associated learning/“knowing” 
their mathematics through Gaeilge with understanding and comprehending their 
mathematics. Four of the subjects relied heavily on translation of 
terminology/mathematical questions in order to help them to complete tutorial sheets 
and exam questions during their first year at university. In particular one subject found 
that  

“…translation helped ease the stress if I didn’t know something. Like if I translated it 
back to Gaeilge I would be like ok I know what this is so I can do it.”  

(Interviewee No.5, 31/03/2006). 

Likewise, having English as the medium of instruction influenced their learning 
strategies. All subjects acknowledged that they “learnt stuff off” for examinations and 
that they didn’t understand some of the concepts behind the mathematics that they were 
learning. They described learning the English mathematics register as “relearning the 
words”, not as developing mathematical understandings through English and 
transferring skills learnt through Gaeilge to English. A considerable effort was 
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dedicated towards rote learning and practice of mathematical questions. One subject 
described it as  

“..learning the rules all over again. They are hard enough to remember as it is without 
the added confusion of changing the language.” 

(Interviewee No. 2, 28/03/2006).  

Thus the subjects relied on procedural knowledge with little development of relational 
understanding. 

 

Personal Conceptions – Understanding: 

“It’s (maths) ok. If I understand it I enjoy it” (Interviewee No. 3, 11/04/2006). The 
subjects’ experiences in mathematics at all levels of education were intermingled with 
their perceptions of their “ability” and understanding of mathematics. Three of the 
subjects had positive experiences at primary and secondary level and thus opted to 
study degree courses with mathematics as a large component. They felt confident in 
completing mathematical tasks and felt that the transition to English medium education 
didn’t hinder their progress in mathematics long term. The remaining three had 
negative experiences, particularly at second level, and were pursuing degree courses 
where mathematics was only required at service level. One subject in particular saw 
mathematics as “..an eight foot wall that I couldn’t get over.” (Interviewee No. 6, 
03/04/2006). Moreover they felt that they lacked ability in mathematics and this in turn 
was a source of negative attitudes towards the topic.  

 

Culture – Understanding: 

The various types of understanding were discussed in a previous section and when 
these are considered from a cultural (and pedagogical) perspective, they are reflective 
of that particular culture’s belief about the learning of mathematics (Davidenko, 2000). 
The majority of the participants spoke of the new environment they were suddenly 
immersed in –  

“Going from secondary school to college is hard because you’re in a lecture with 300 
more students and the lecturers don’t teach as such, they just read off slides.”  

(Interviewee No. 2, 28/03/2006). 

Subjects spoke of the expectation of having a certain competency in mathematics 
before entering university, but that this was hindered by the level of mathematics taken 
at second level and also by the language barrier. Abandonment was a significant issue 
for three of the subjects in particular. Progressing from having been “spoon-fed” all 
through second level, as well as having the constant support of teachers, to suddenly 
being an insignificant number in a crowd was a difficult transition for them. This is 
consistent with universities’ strategy of producing independent learners. However, 
where they fail is in providing direction in becoming an independent learner. People 
need support and guidance in the right direction. Thus, all of the interviewees relied on 
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procedural knowledge in order to succeed in examinations, and little time was given to 
the development of conceptual understanding. 

This exploratory research highlights that mathematical understanding is influenced by 
language and that the students’ cultural background and experiences exercise a large 
influence on the development of this understanding also.  

Conclusions and Recommendations from Exploratory Research 

This type of research is in its infancy in Ireland but further more in-depth research is 
needed as a matter of urgency considering the increasing numbers of students learning 
through the medium of Gaeilge. The majority of these students face an imminent 
transition to English medium education, be it at second or third level education. From 
the studies carried out by the author, and by researchers in other countries, it can be 
seen that language is a crucial component in the learning of mathematics, in particular 
for those learning through the medium of a second language. Language and 
mathematics is a complex area of investigation and many diverse research options exist. 
The author focused on the area of learning mathematics through the medium of English 
having previously studied it through Gaeilge. The studies were carried out on a small 
scale and thus are not generalizable but recommendations can be drawn up for future 
research in this area in Ireland. 
 
 The studies demonstrate that the Gaeilgeoirí are experiencing difficulties in 

studying mathematics through English. There is an obvious requirement for this 
study to be continued on a larger scale so as to determine if it is a significant issue 
and one which merits follow-up research. 

 
 There is a lack of resources and support available to those in the transition from 

studying through Gaeilge to English, which makes the transition difficult, isolated 
and confusing for those experiencing it. Schools and universities need to be made 
aware of the needs of Gaeilgeoirí in their institutions and provide the necessary help 
required.  

 
 If important progress is to be made in improving mathematics education for those 

learning mathematics in a second language (English), further investigation is 
required in relation to the particular aspects of the mathematics register which 
hinder their learning of mathematics and cause difficulties for the students learning 
in a second language.  

 
 Cummins (1976, 1979) conjectured that there may be a threshold level of language 

competence that bilingual children must achieve both in order to avoid cognitive 
deficits and to allow the potential benefits of being bilingual to come to the fore. 
This hypothesis should be investigated in relation to Gaeilgeoirí in order to assess 
whether the level of language competence in both languages (Gaeilge & English) 
has detrimental/beneficial influences on their learning. 

 
 The various cultural influences on learning, understanding and mathematics to be 

examined and assessed in relation to its impact upon the key transition stages – 
primary to second level education and second to third level education.  
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 The potential role of the mathematics teacher of second language learners needs to 
be investigated so as to determine how they can influence and support the learning 
of all the learners in their class.  

 
 The possibility of introducing Gaeilge as an optional medium of instruction at third 

level education should be investigated, so as to cater for those students wishing to 
continue their education through this medium. 
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Improving Numerical Literacy Skills (INULIS) project is a Leonardo Da Vinci 
vocational training improvement project coordinated by the Greek technical 
company Cyberce with the University of Limerick in Ireland, the Freudenthal 
Institute of the University of Utrecht in Netherlands, the Traders Association of 
Thessaloniki in Greece and Consulo, a communications company in Cyprus as 
partners. 
 
The main aim of the INULIS project is to develop a practical on-line assessment 
instrument that can be used by HR personnel to assess a range of ‘quantitative 
knowledge and skills’ suitable for workers to gain, maintain and advance in 
employment in Small and Medium-sized Industries (SMEs) and commercially as 
small traders. Such tests will be constructed from an electronic database 
containing 2400 pre-generated test items. Users of the database will have access 
to the methodology for constructing on-line tests, and scoring and interpreting 
these tests. 
In this paper the authors address issues such as project aims and rationale, item 
production and types, test construction and theoretical underpinnings. 

 
INULIS Project rationale 
 
There is no universally accepted view as to what constitutes ‘quantitative knowledge 
and skills’ but there are many variants of the concept in the research literature such as 
‘numeracy’ (Cockcroft, 1982; Adult Literacy and Life Skills (ALLS) Survey, 2000); 
‘quantitative literacy’ (International Adult Literacy Study (IALS), OECD, 1995); 
‘mathematical literacy’ (Programme for International Assessment (PISA), OECD, 
2003). The INULIS partners decided not to problematize the concept of ‘quantitative 
knowledge and skills’ but rather to proceed on the basis of a suitable definition or 
characterisation obtained from the relevant research literature.  
 
There are no definitive studies that give a clear direction to follow but some approaches 
have more to offer than others. The INULIS partners recognised a clear choice between 
studies that offer lists of basic mathematical skills, mainly computational skills, and 
others that attempted to define a mathematical competence.  There is sufficient 
common understanding among INULIS partners of the meaning attaching to 
‘quantitative knowledge and skills’ in terms of school mathematics, the 
numeracy/quantitative literacy debate internationally and the requirements of workers, 
to accept that there is sufficient congruence, resonance or overlap with PISA’s 
‘mathematical literacy’ concept to proceed with confidence. 
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The strategy adopted by the INULIS project team was to work forward to its goal of a 
‘fit for purpose test’ by systematically following the PISA approach where that was 
practicable and feasible in terms of INULIS resources and otherwise adapt the PISA 
approach when necessary. PISA is used as an exemplar of ‘good practice’ and a 
methodological guide.  
 
This strategy offered important immediate advantages: 

 A common understanding of the meaning of ‘quantitative knowledge and skills’ 
 Clear guidelines on appropriate mathematical competence(s) to meet the needs 

of individual’s current and future life 
 An assessment framework and methodology, and 
 An international benchmark for good practice. 

 
However, a very challenging mathematical education task still remained: to produce a 
‘fit for purpose’ assessment instrument that could be constructed on-line and delivered 
on-line from a specially developed database of 2400 test items.  
 
INULIS Database 
 
A large database of well-constructed test items is absolutely essential for the successful 
attainment of the INULIS project goals. It is not surprising, therefore, that a major 
effort and a significant proportion of project resources were dedicated to the 
development of the database. This section deals with the nature and production of test 
items and quality control issues. It does not deal with the technical specification of the 
database. 
 
Item development  
The production of test items for the database was the responsibility of the Irish, Dutch 
and Greek partners. The workload was distributed as follows (Table 1). 

Table 1 Distribution of workload  
Partner Number 

 of items 
CAMET(Ireland),                   
University of Limerick,  
Ireland 

840 

Freudenthal Institute 
University of Utrecht 
Netherlands 

840 

Cyberce 
Athens 
Greece 

720 

  
The development teams, between them, included a wide range of expertise in 
mathematics, school mathematics, mathematics education, numeracy and assessment. 
 
The aim of the item development teams was to fill the database with mainly computer-
scorable items. Each partner was responsible for developing items over the whole range 
of themes, competencies and contexts. In contrast to PISA (a pencil and paper test), 
more variations in types of items was possible because of the technological features a 
computer can offer. Computer-scorable items include multiple-choice and other 
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constructions (numbers, pictures, objects) that are recognised by software, and also 
make possible the use of hotspots etc. See appendix A for issues related to quality 
control. 
 
The INULIS database contains a number of item types as described in Table 2.  
 
Table 2 Question Types for INULIS Application 
Code Question Type Notes 

Multiple Choice (4 answers) 4 alternative answers provided in the form of text or images. The 
 user has to select ONLY one 
GUI: Radio buttons  

MC 

Scroll Down List  A few alternative answers in the form of text. The user has to  
select ONLY one 
GUI: Scroll down list 

SDL 

Boolean  2 alternative answers in the form of text. The user has to select  
ONLY one (YES/ NO, True/ False) 
GUI: Radio buttons 

B 

Complex Boolean A few answers provided in the form of text or images. The user 
 has to select for each one if the answer is YES/ NO, True/ False, 
 Right/ Wrong, etc. 
GUI: Radio Buttons (for each answer) 

CB 

 Short Response  
Single Answer The user provides 1 answer in the format of a number and in some 

cases he/ she has also to select from a list the unit of measurement
GUI 
- Free Text (for number, i.e. 11.121,32) 
- Scroll down list (for the unit of measurement) 
Note: The number may have been predefined as ranges of right 
 numbers by the test tutor (i.e. 300 – 500) 

SRS 

Grid-based Answer The user provides >1 answers in the format of a number and in 
 some cases he/ she has also to select from a list the units of 
 measurement per answer 
GUI (in the form of tables) 
- Free Text (for numbers, i.e. 11.121,32) 
- Scroll down lists (for the units of measurement) 
Notes:  
- The numbers may have been predefined as ranges of right 
 numbers by the test tutor (i.e. 300 – 500) 

- The case that the user has to provide “Min, Max” values 
               is considered as a Grid-based question (table = 1,2) 

SRG 

Drag n’ Drop The user can drag and drop >1 objects (i.e. images) in the right  
order 
GUI: Object areas  
Note: The case that the user has to “Match” objects with places is 
considered as a special case of Drag and Drop question type 

DD 

Hot Spots The user selects a clickable surface area in an image (graph or 
 table) 
GUI: Image with multiple clickable surface areas 

HS 

Open Constructive The user provides 1 answer in the form of a text. This type of  
question is NOT COMPUTER SCORABLE. 
GUI: Free Text 

OC 

 
 
The target for the item development teams was to develop an equal number of items for 
each content theme spread across the competency classes in the proportion 2:2:1. The 
distribution of items achieved is given in Table 3. 
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Table 3 Distribution of items between themes and classes 
 

    Class 1  Class 2 Class 3 
Quantity 240 240 120 
Shape and space  

240 
 

240 
 

120 
Change and 
 relationships 

 
240 

 
240 

 
120 

Uncertainty 240 240 120 
Total 960 960 480 

INULIS Assessment framework 
 
The INULIS project adopted the PISA three-dimensional framework for assessment 
that distinguishes mathematical content, mathematical competence and situations. 
However, INULIS adjusted the relative importance it attaches to each dimension as 
shown in Table 4. Note this is different from the PISA weighting. 
 
Table 4 INULIS Assessment Framework 
 

Dimension Weight 
Mathematical content Major 
Mathematical competence Major 
Situations Major 

 

Characterisation of mathematics in INULIS 

The characterisation of mathematics using ‘overarching ideas’ is consistent with the 
INULIS project goals and this characterisation works well for the project. These themes 
are listed in Table 5.                                                                              
 
Table 5 INULIS Themes 
 

Mathematical Content 
Quantity 
Shape and space 
Change and relationships 
Uncertainty 

Competency classes in INULIS 

The use of mathematical competencies to organise the ‘quantitative knowledge and 
skills’ domain in the INULIS project is viable and appropriate. Here we apply the PISA 
competency classes as they were intended to the INULIS project domain. However, the 
weightings accorded competency classes in PISA i.e. 5:10:1 (2000) and 1:2:1 (2003) 
were revised for INULIS purposes. They were also adjusted for each type of test 
envisaged for INULIS i.e. tests for low skilled workers (Type 1) and junior executives 
(Type 2). Weightings for these tests have been adjusted to reflect INULIS priorities and 
they now stand at 8:2:0 and 2:6:2 respectively. 
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Table 6 INULIS Competencies classes and weightings 
 
Competencies Description  Type1 

Test  
(weights) 

Type2 
Test 
(weights) 

Carrying out standard routine procedures 80% 20% Class 1 
Class 2 Making connections and integrating ideas to assist problem 

 solving 
20% 60% 

Class 3 Generalization, plan solution strategies and implement them in 
 Problem settings, reflection 

 20% 

Contexts and situations 
INULIS follows the PISA approach quite closely as regards its interpretation of 
contexts and situations. The PISA approach in turn is very heavily influenced by the 
Realistic Mathematics Education (RME) movement which is based on problems set in 
real world contexts.  
 
INULIS works with four broad contexts as identified in the PISA study viz. personal, 
occupational, public and scientific. In order to facilitate consistency in item production 
these contexts were further elaborated by the INULIS project team in  
Tables 7, 8, 9 and 10. Purely mathematical items are included in the scientific category 
where the context is mathematics itself. This intra-mathematical context is more 
evident in the INULIS item bank than in PISA items because INULIS attaches more 
weight to school mathematics in its development work.  

 

Table 7 Outline of Personal Context 
Recreation and 
 Entertainment 

Citizenship Personal Finance Retail 

Recreation  
 

• Sports  
• Gym 
• Swimming 
•  

Travel 
Holiday 
Theatre/Cinema 
Eating Out /Bars 
Music /Entertainment 

Personal Circumstances 
• identification 
• Interacting with  
          Gov. Depts 
• Interaction with  
             organisation on a  
              personal level 
• Voting 
 
Critical citizenship 
• Interpreting 
• understanding 

Household 
• maintenance 
• problem solving 
• planning 
• DIY 
• Casting 
• Wastage  
• Waste disposal 
Mortgages 
Car Loans 
Savings 
Pensions 
Healthcare 

- Medicines 
- insurance 

 

Shopping 

Groceries 

Household 

Clothes 

Furniture 

Cars 

Houses 

Bills 
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Table 8  Outline of Public Context 
Policies Politics Entitlements Measurements/ 

Conversions 
Education 

Medical Health 

Environment 

Demography 

Planning Local 

Planning National 

Transport 

Law and Regulations 

Local and 
National Government 

Tax Direct 

Tax Indirect 

Benefits: 

Medical card 

Child benefit 

Dole 

Grants 

Units 

Measurements 

Conversions 

Road signage 

Tolls 

 

Table 9  Outline of Occupational Context 
The initial focus is on business but not exclusively (SME, Traders etc) 
 
Business 

Farming 

Engineering 

Catering 

Building 

• Electric/Plumbing/Carpentry 

• Shapes/ Design 

• Quantity survey 

• Planning 

• Education 

• Retail Buying and selling 

Table 10  Outline of Scientific Context 
The scientific context includes anything that is scientifically or technologically oriented that involves 
mathematics.   
Glucose levels in blood Calorific content of a diet 

Heart rate and pulse Pressure 

Eyesight Force 

Emissions Water flow 

 Heat 

Non-standard measures e.g. 

• population density 

• Man hours 

• Headage/unit 

Note: Intra mathematics (Mathematics itself.)  is also included  
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INULIS Tests 
All INULIS tests are generated by the user prior to testing using the INULIS system 
according to the directions issued by the INULIS project team. Only directions for 
INULIS Type 1and 2 tests are given. Tests that do not conform strictly to these 
directions are not recognised as INULIS tests. 
 
Type 1 test specification and construction 
The purpose of Type 1 tests is to measure that the level of quantitative knowledge and 
skills of low skilled workers in employment and those entering employment is adequate 
for employment. HR decisions based on test performance are likely to lead to further 
training. 
 
Each Type 1 test has the following design features that reflect the INULIS rationale: 
 
Mode: on-line 
Duration: 60 minutes 
Scoring: machine scored 
Number of test items: 20 
Mathematical themes: equal weight (5 items to each of 4 themes)  
Mathematical competencies: reproduction (80%), connections (20%), reflection (0%) 
Competency level: Reproduction: Lower (75%), Upper (25%) 
                               Connections:   Lower (50%), Upper (50%) in any order of themes 
Real world contexts: balanced across the 4 categories but not in fixed proportions. 
 
This test structure integrates the elements of the assessment framework already 
discussed in a way that can be operationalized by the INULIS partners. 
 
The user can design a Type 1 test by using the INULIS system software to select 20 
items from the database of test items. Each test item is selected using multiple 
identifiers to select an appropriate item. Individual items can be identified and selected 
for inclusion in a test by specifying a number of fields: name, theme, competency class, 
level, situation, and item-type. The user simply completes Table 11. 
 

Table 11 INULIS Type 1 test structure 
Competencies Theme1 Theme2 Theme3 Theme4 

Reproduction 
(80%) 

3 named items 
(Lower) 

1 named items  
(Upper) 

3 named items 
(Lower) 

1 named items  
(Upper) 

3 named items 
(Lower) 

1 named items 
(Upper) 

3 named items 
(Lower) 

1 named items 
(Upper) 

Connections 
(20%) 

1 named item  
(Lower) 

1 named item 
(Upper) 

1 named item 
(Lower) 

1 named item 
(Upper) 

 
 
Type 2 test specification and construction 
The purpose of Type 2 tests is to measure that the level of quantitative knowledge and 
skills of workers in employment and those entering employment is adequate for entry at 
or promotion to junior executive level. HR decisions based on test performance are 
likely to lead to further training. 
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Each Type 2 test has the following design features that reflect the INULIS rationale: 
 
Mode: on-line 
Duration: 60 minutes 
Scoring: machine scored mainly (with some input from HR user) 
Number of test items: 20 
Mathematical themes: equal weight (5 items to each of 4 themes)  
Mathematical competencies: reproduction (20%), connections (60%), reflection (20%) 
Competency level: Reproduction: Lower (50%), Upper (50%) in any order of themes 
                               Connections:  Lower (66.66%), Upper (33.33%) 
                               Reflection:      Lower (50%), Upper (50%) in any order of themes 
Real world contexts: balanced across the 4 categories but not in fixed proportions. 
 
This test structure integrates the elements of the assessment framework already 
discussed in a way that can be operationalized by the INULIS partners. 
 
The user can design a Type 2 test by using the INULIS system software to select 20 
items from the database of test items using the template provided in Table 12. 
Following the same procedures already used to construct a Type 1 test the template is 
completed. Each test item is selected using multiple identifiers to select an appropriate 
item. Individual items are identified and selected for inclusion in a test by specifying a 
number of fields: name, theme, competency class, level, situation, and item-type.  
 

Table 12 INULIS Type 2 test structure 
Competencies Theme1 Theme2 Theme3 Theme4 
Reproduction 
 (20%) 

1 named items 
 (Lower) 
 

1 named items 
 (Upper) 
 

1 named items 
 (Lower) 
 

1 named items 
 (Upper) 
 

Connections 
 (60%) 

2 named items 
 (Lower) 
1 named item 
(Upper) 

2 named items 
 (Lower) 
1 named item 
(Upper) 

2 named items 
 (Lower) 
1 named item 
(Upper) 

2 named items 
 (Lower) 
1 named item 
(Upper) 
 

Reflection 
(20%) 

1 named item 
(Upper) 

1 named item 
(Lower) 

1 named item 
(Upper) 

1 named item 
(Lower)  

 
Test administration 
Users are responsible for administering tests. When the user constructs a test for use 
then it may be used on-line in whatever configuration suits the user and testee, and 
circumstances permit e.g. for single employees/job applicants, small groups, or large 
groups. Users may wish to use the same test over a period of time or change the test for 
each group of testees.  

 

The design of test items in the INULIS database and the test generation process 
combine to produce similar tests. INULIS makes no claims about exact comparability 
of tests constructed by users, however, great effort and care has been taken by the 
INULIS project team to ensure that all test items meet their internal specifications in 
terms of classification and grading and other project dimensions. 
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Test reports and interpretation  
The system will generate an individual report for each testee when a test is taken. The 
report will be made available to the testee and the user. The user is responsible for 
interpreting test results for their own use and purposes. INULIS accepts no 
responsibility for the interpretation of test results and subsequent uses by the user 
or the testee. However, INULIS does offer some guidelines as to what it deems 
appropriate minimum standards in terms of test performance and quantitative 
knowledge and skills. 

Type 1 test reports  
Each individual Type 1 report specifies the testee’s performance in two dimensions viz. 
number of correct responses by theme and competency class. The report also details the 
total number of correct responses in each theme and competency class.  In addition a 
minimum overall standard is set as an overall percentage of correct responses/ total 
number of items. The system does not discriminate between non-attempts and incorrect 
responses. An illustration is given in Table 13. 
 

Table 13  A sample Type 1 test report  

Competencies Level Theme1 Theme2 Theme3 Theme4 Total  

Reproduction Upper A1  A3    

 Lower  A2  A4 A1+A2+A3+A4  

        

        

Connections Upper B1 B2 B3 B4 B1+B2+B3+B4   

 Lower C1 C2 C3 C4 C1+C2+C3+C4  

        

 Total A1+B1+C1 A2+B2+C2 A3+B3+C3 A4+B4+C4 (A+B+C)*  

        

Note 1: *A=A+A2+A3+A4               Note 2: A1 and A3 must have value 0 or 1. 

             *B=B1+B2+B3+B4 

             *C=C1+C2+C3+C4 

 

INULIS Guideline: Testees scoring less than 50% correct items should be advised to 
repeat a similar test at another time after some further study and practice. 

 

Type 2 test reports 
Type 2 tests are used to assess suitability in terms of quantitative knowledge and skills 
of entrants/employees for supervisory/junior executive type duty. Each individual Type 
2 report specifies the testee’s performance in two dimensions viz. number of correct 
responses by theme and competency class. The report also details the total number of 
correct responses in each theme and competency class.  In addition a minimum overall 
standard is set as an overall percentage of correct responses/ total number of items.  
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Unlike Type 1 tests, this test assesses all three competency levels (reproduction, 
connections, reflection).When the user interprets the results, it is important to realise 
that the competency classes form a hierarchy such that competencies at higher levels 
include the lower level competencies. Note that the system does not discriminate 
between non-attempts and incorrect responses. A template for a Type 2 test is given in 
Table 14. 

 
Table 14 A sample Type 2 test report  

Competencies Level Theme1 Theme2 Theme3 Theme4 Total 

Reproduction Upper A1  A3  A1+A3 

 Lower  A2  A4 A2+A4 

      A 

       

Connections Upper B1 B2 B3 B4 B 

 Lower C1 C2 C3 C4 C 

      B+C 

Reflection Upper D1  D3   

 Lower  D2  D4 D 

 Total     (A+B+C+D)* 

 

*A=A1+A2+A3+A4                      *D=D2+D4+D3+D4 

      

*B=B1+B2+B3+B4 

*C=C1+C2+C3+C4 

INULIS Guideline: Users may be reluctant to accept a test performance which does 
not achieve at least 50% correct responses. 

 
Theoretical underpinnings 
 
The INULIS project approach is informed by PISA which it acknowledges as a 
methodological guide. Since this is the case it is necessary and appropriate to offer a 
brief summary of the PISA framework as a backdrop to the INULIS project. A fuller 
discussion is available from the PISA website and from OECD/PISA publications 
(OECD, 2003; 2004). 
 
The PISA framework 
PISA attempts to test and compare mathematical knowledge and skills needed for life 
after school (not school mathematics) across 30 OECD countries and 11 partner 
countries. The focus on mathematical knowledge and skills for ‘life after school’ that 
inevitably includes ‘working life’ is especially relevant to the aims of INULIS. PISA 
(OECD, 2003:) defines a new construct called ‘mathematical literacy’ as: 
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… an individual’s capacity to identify and understand the role that mathematics plays in 
the world, to make well-founded mathematical judgements and to engage in 
mathematics, in ways that meet the needs of that individual’s current and future life as a 
constructive, concerned and reflective citizen. 
 
This capacity requires knowledge and application of traditional content of school 
mathematics and a range of process skills or competencies in mathematics including 
computation and mathematical thinking skills and strategies. 
 
Mathematics content 
The characterisation of mathematics that underpins the PISA project is heavily 
influenced by the Realistic Mathematics Movement (RME) (see deLange, 2001). 
Instead of looking at content in traditional topic areas, PISA examines content in terms 
of themes that might be experienced in everyday life e.g. quantity, space and shape, 
change and relationships, uncertainty. These themes are referred to as ‘overarching 
ideas’.   
 
Mathematical competencies  
PISA recognises formal and technical mathematical skills but there is more. A set of 
eight skills was identified for PISA (2000/2003) including mathematical thinking, 
mathematical argumentation, modelling, representation, problem solving/posing, 
technical skills, use of aids and tools, communication. These skills clearly relate to the 
process of mathematics and are involved together in the performance of any 
mathematical task. Consequently, no attempt is made to assess these process skills or 
mathematical competencies as individual entities. These mathematical competencies 
are organised into a hierarchical structure of three competency clusters progressing 
from reproduction to connections and reflection. They are described as follows: 
 
Class 1: Reproduction cluster; making simple computations and carrying out routine procedures 
Class 2: Connection cluster; integration and connection of material from various overarching ideas to 
solve problems that are not simply routine but still involve quasi-familiar settings. 
Class 3: Reflection cluster; mathematical thinking including generalization, insight, reflection. 
 
 
Everyday situations 
PISA works with four broad situations/contexts identified as personal, occupational, 
public and scientific.  These are viewed as contexts in which mathematical problems 
arise in everyday life. A separate, fifth category, was used in the first cycle of PISA 
assessment (PISA 2000). This category was called ‘intra-mathematical’ in order to 
include purely mathematical items. This intra-mathematical context is now subsumed in 
the scientific category. 
 
PISA assessment  
PISA attempts to assess mathematical literacy using three dimensions viz. mathematical 
content, mathematical competencies, everyday situations or contexts. 
Further, PISA identifies a number of aspects of mathematical literacy that it then uses 
to organise the domain for assessment purposes. Two major aspects are identified as 
mathematical competencies and mathematical content, while two minor aspects are 
called mathematical curricular strands and situations and contexts. In this scheme it is 
essential that a selection of overarching ideas (content mathematics) be made that 
reveals the essentials of mathematics in sufficient variety and depth. 
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A PISA test is constructed by selecting a number of overarching ideas, then devising a 
number of suitable test items in appropriate competency classes giving due attention to 
content coverage and everyday contexts. 

 
 
Appendix A 
 
Quality control issues 
 
Each partner group engaged in item generation worked individually and collaboratively 
to produce test items using the assessment framework and structure, agreed item 
formats and publicly released PISA sample items for reference. 
 
In addition, there were specially convened meetings (2) and other opportunities in 
INULIS project meetings (2) for the item production teams to share experiences, 
resolve differences and misunderstandings and generally to keep everyone working in 
unison with a shared understanding of the mission. Meanwhile the groups were in 
constant communication via email. 
 
The item development teams followed a special regime to ensure quality and 
comparability of work between teams. A shared understanding of the assessment 
framework and its individual elements was developed in face-to-face meetings, and 
issues were teased out and committed to writing and later distributed to the teams for 
future reference. All items were developed in a common electronic format using agreed 
conventions. 
 
Initially all items were produced in English and submitted in batches to the Dutch team 
for content clearance and then to the Irish team for English language clearance. All the 
Dutch items were cleared for content by the Irish team. Each team was responsible for 
implementing changes as required which could involve revisions or omission of 
submitted items. Omitted items were replaced and re-checked. 
 
In this way all items were checked and re-checked for language, content, suitably etc. 
The items were exchanged electronically and in hard copy to facilitate the process. 
Finally, the project manager uploaded all amended and checked items electronically to 
the INULIS database. The respective teams produced Dutch and Greek language 
versions of the items in the database. 
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Websites 

A lot of documentation including technical reports are available at the OECD/PISA 
website. A small number is identified for special attention. 
 
The PISA 2003 Assessment Framework 
http://www.pisa.oecd.org/dataoecd/46/14/33694881.pdf 
 
Measuring Student Knowledge and Skills 
http://www.pisa.oecd.org/dataoecd/45/32/3369997.pdf 
 
Sample Questions (Mathematics) 
http://pisa-sq.acer.edu.au/showQuestio.php?testld=2296&questionld=1 
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All over the world politicians talk about lifelong or ‘ lifewide’ learning and 
they set special programs to make sure that adults have the possibility to 
participate in education. All over the Western world Numeracy teaching has 
been a part of this educational program. The politicians and part of the 
educational system have a very limited goal for numeracy teaching. In the 
community of ALM, numeracy teaching is not just seen as a means to reach 
and maintain the welfare society but in fact as a means to empower adults. 
In this article, I shall introduce two different models and understandings of 
numeracy teaching which I have found by reading all the proceedings from 
earlier ALM conferences, and I shall raise the question: is it possible to 
empower adults through numeracy teaching? 

Two stories about adults and mathematics 

The field of adults and mathematics is characterised as having great heterogeneity 
(FitzSimons et al, 1996) and according to Wedege (2001) this is due to the lack of a 
“grand narrative” and the great complexity of the subject area as a research domain.  

 

Perhaps the field lacks a “grand narrative” but reading through all the conference 
papers from the ALM conferences plus several books written by members of ALM, I 
shall argue that at least two “grand stories” about adults and mathematics live and are 
told in the research community of ALM (Johansen, 2006). The two stories appeared to 
me when I tried to fit my readings into a specific curriculum development model (Hiim 
and Hippe, 1997). I chose to use this model as a frame to categorise my readings even 
though it was made to help the teachers prepare for their lessons. Out of my 
categorising two different models appeared. I have chosen to name them “The school 
subject curriculum model” and “The ethno curriculum model”. The first story based on 
“The school subject curriculum model” is often told as a bogey - a story about what 
“we” do not want, or as a model for adult independent learning where adults alone and 
independently perhaps at home, learn school mathematics. The other story based on 
“The ethno curriculum model” is presented as “an ideal model” – what “we” really 
want.  
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The school subject curriculum model 
Figure 1 represents “The school subject curriculum model”. And I will shortly go 

through each theme of the model. 

Prerequisites for learning:
Knowledge and skills in mathematics

The process of learning:
The teaching is centered 

around elementary 
mathematics. Activities from 

everyday life and pseudo 
activities can be used in 

teaching to make the learning 
easier. 

Individual learning.
The teacher ‘plays’ a minor 
role in the students learning 

process

Assessment:
Written tests. Testing the 
students knowledge and 

skills in mathematics

Subject matter:
Numeracy, where numeracy is 

understood as elementary 
mathematics – the basic arithmetic

Aim/goals:
Economic growth in 
society. ”An 
educated man”
”Exchange Value”

Frame factors:

Curriculum: look like 
elementary school 
curriculum in 
mathematics

Teacher education:
Focuses on improving 
the teachers 
mathematical 
knowledge and skills

 

Figure 1: “The school subject curriculum model” 

  

The focus and starting point, in the school subject curriculum model for teaching adults 
numeracy, is the lack of formal and basic skills in mathematics of adults. The goal of 
teaching numeracy is to equip the adults with testable basic mathematical skills. The 
curriculum is developed to make it look like the curriculum in mathematics from 
elementary school. The professional development of the teachers is centred on 
improving the teacher’s mathematical skills or, if that already is advanced, improving 
their competence in teaching adults. The teaching of numeracy focuses on elementary 
mathematics. It is possible for the teacher to bring in activities or “look a like activities” 
from everyday life of adults to ease the learning of mathematics. The teaching can be 
organised differently according to individual as well as group work, it is however 
always the elements of school mathematics which structure the teaching. The teacher 
himself plays a minor role in the learning process of the participants – and as I have 
mentioned earlier it is a model where it is possible for the participant to learn 
mathematics all by her/himself. Written tests are the preferred means to test the 
participants’ prerequisites, the progression of the participant’s mathematical skills as 
well as the end results of the numeracy course.  The aim is economic growth in society 
through equipping adults with formal and basic mathematical skills that have 
“exchange value” (Coben, 2002) and therefore open the doors to the labour market and 
further education.      
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The ethno curriculum model 
The focus and starting point in “The ethno curriculum model” is that adults are already 
in possession of math-containing knowledge and competencies before they enter the 
numeracy course even though they may not be aware of their own competencies; even 
though they may think that “math is what I can not do”. In “The ethno curriculum 
model” numeracy is understood as “not less than math but more” and the focus is not 
on school mathematics. 

Prerequisites for learning:
The math-containing knowledge of the students

The process of learning:
The teaching is centered 
around activities from the 

students everyday lives. The 
double visibility. 

Making a confidently learning 
environment.

Co-operation and group work

The teacher ‘plays’ an 
important role in the students 

learning process.

Assessment:
Making the students 

math-containing 
knowledge visible using 
everyday lives activities. 
Using the students own 

reflection  

Subject matter:
Numeracy, where numeracy is 

understood as ‘not less than math 
but more’

Aim/goals:
“Empowerment”

”Critical citizenship”

”Use value”

Frame factors:

Curriculum: Designed with 
focus on everyday lives 
activities

Teacher education:
Focuses on numeracy and 
the role numeracy plays in 
the lives of the adults and 
in society

 
Figure 2: “The ethno curriculum model” 

The aim of teaching numeracy to adults is to empower the adults and equip them with 
knowledge and skills that have “use value” (Coben, 2002) for them. The learning 
process of the participants and therefore the teaching has to be planned in such a way 
that the math-containing skills and knowledge of the participants’ are made visible as 
well as the math-containing part of the participants’ everyday activities are made 
visible. A way to do so is to bring everyday activities into the classroom and let the 
activities determine which mathematical skills and knowledge the adults will meet and 
work with in that lesson or alternatively to bring the participants and the teacher into 
everyday life performing everyday activities. In the curriculum the subject matter 
can/shall be described as a range of activities from everyday life instead of the elements 
of school mathematics. 

If the participants are to be tested before they enter the numeracy course new types of 
testing material must be developed. It is a good idea to use everyday activities to test 
the math-containing skills and knowledge of the participants instead of written math 
tests. The professional development of the numeracy teachers focuses on numeracy in 
adults’ everyday and working life – the teachers have to learn to open their “numeracy 
eyes” to see numeracy and math-containing skills and knowledge in normal everyday 
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activities as well as realize which math-containing skills and knowledge the participants 
possess. The teacher plays an important role in the participants’ learning process 
especially in the way he/she is responsible of creating a confident learning 
environment. 

Comparing the two “grand stories” about adults and mathematics, it appears that they 
possess a lot of different ideas and understandings of, for example what numeracy is, 
what is good practice in adult numeracy, what is the role of the teacher, what is good 
professional development, how to test adult numeracy etc. and there are different ideas 
of goals of numeracy teaching. In the school subject curriculum model, economic 
growth is the goal whereas in the ethno curriculum model empowerment is the goal; in 
the same way exchange value versus use value are different goals of numeracy teaching 
in the two stories. Setting up these kinds of enormous or beautiful aims for an often 
very short numeracy course is something which is seen in almost all countries however, 
they are rarely contested. In the rest of this article I dare to challenge the concept of 
Empowerment as a result of adult numeracy teaching in a Western country. 

 

Empowerment and education 

According to Gal (1999:12) empowerment is a multi-faced construct that has gained the 
attention of professionals and researchers in several fields. 

 

A key assumption underlying the notion of empowerment is that people have the 
potential to cope well with many life challenges but have found themselves in a position 
of (relative) powerlessness over their life course due to situational, social, organizational, 
or other circumstances and barriers. Another assumption is that the process of becoming 
more empowered involves the acquisition of essential skills and knowledge, but just as 
much the acquisition of self-perceptions and a sense of self-efficacy.  

 

When or how do adults, who want to join a numeracy course, feel powerlessness? A lot 
of adults feel the lack of power over mathematics – “mathematics is what I can not do”. 
Perhaps they experience the lack of power over their job situation as well, they can be 
unemployed or unconnected to the labour market or they can experience that their 
competences are a barrier to changing jobs. Many researchers bring in the idea that 
innumerate adults lack power of their economic situation, and perhaps some adults feel 
that too. Many adults experience lack of power over decisions taken by the government 
and the local politicians, I feel that lack too, and I do not think that it has anything to do 
with my level of numeracy. 

In the context of mathematics education Ernest (2002, p.249) has discussed 
empowerment.  

Empowerment through mathematics necessitates a consideration of the development of 
the identity of learners and their potential through the development of mathematical and 
related capacities.  
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Ernest (2002) finds it useful to distinguish between three different domains of 
empowerment concerning mathematics and its use. Ernest distinguishes between: 
Mathematical empowerment –gaining power over the language, skills and practices 
using and applying mathematics;  Social empowerment – gaining the ability to use 
mathematics to better one’s life chances in study and work and to participate more fully 
in society through critical mathematical citizenship; Epistemological empowerment – 
gaining a growth of confidence not only in using mathematics, but also a personal sense 
of power over the creation and validation of knowledge. 

 

The aim of empowering learners as epistemological agents is a radical and summative 
one, as it brings together and integrates all three of the different types of empowerment 
discussed above. Only when all of these powers are developed will they feel they are 
entitled to be confident in applying mathematical reasoning, judging the correctness of 
such applications themselves, and critically appreciating (including rejecting, in some 
cases) the applications and uses of mathematics by others, across all types of contexts, in 
school and society. Thus epistemological empowerment is the culmination of all the 
other types of empowerment discussed here (Ernest, 2002, p.258). 

 
Trying to understand this idea of empowerment raises the question: “Is numeracy 
teaching a way to facilitate empowerment?” 

I wonder… 
First of all, I wonder what kind of empowerment we are talking about when we set up 
empowerment as an aim and a goal for numeracy teaching. Is it the radical 
epistemological empowerment Ernest introduces above, which brings together all three 
domains of empowerment i.e. mathematical, societal and epistemological, or is it 
something less, or nothing like that at all? 

I wonder if it is possible to gain power over numeracy as long as it is defined in so 
“fluffy” terms. Reading through the conference papers from ALM conferences it 
appears that several authors have tried to catch and describe the concept of numeracy, 
and they have formulated different definitions of numeracy. Numeracy is, however, still 
a deeply contested and notoriously slippery concept (Coben, 2003). One definition is 
the one we meet in the school subject curriculum model where numeracy is understood 
as just basic mathematics. Another definition is the one we find in the ethno curriculum 
model where numeracy is understood as “not less than math but more”. An example of 
this kind of definition is formulated by Tout (1997, p.13): 

We believe that numeracy is about making meaning in mathematics and being critical 
about maths. This view of numeracy is very different from numeracy just being about 
numbers, and it is a big step from numeracy or everyday maths that means doing some 
functional maths. It is about using mathematics in all its guises – space and shape, 
measurement, data and statistics, algebra, and of course number – to make sense of the 
real world, and using maths critically and being critical of maths itself. It acknowledges 
mathematics but more. It is why we don’t need to call it critical numeracy – being 
numerate is being critical. 
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This definition of numeracy provides the opportunity to reach the radical empowerment 
as a goal. However, I still wonder if numeracy teaching can change the identity of the 
learner? Can one be empowered without changing one’s identity and self-conception? 

Furthermore I wonder if math-containing skills and knowledge made visible through 
everyday activities in numeracy teaching will automatically make the adult more 
mathematically empowered. 

Everyday activities are in the ethno curriculum model seen as the main means to make 
the participants’ math-containing skills and knowledge visible. The reason for making 
the adults’ abilities visible to themselves is to make them more confident with 
mathematics and make them understand that they are able - so to say. However, 
working with adults returning to school it appears that once adults have succeeded in 
using and applying a piece of mathematics, it becomes “non-mathematics” (Coben and 
Thumpston, 1995) and as Harris (1995) has realised that mathematical skills that caused 
the adult workers no problem in their working life were regarded as common sense – 
and it only became mathematics when the adult worker was not able to cope with it.  So 
I ask the question if the adult will become mathematically empowered or will he/she 
automatically exchange the now visible abilities with “non-mathematics”? 

I also wonder if it is possible to gain power over numeracy without first getting power 
over mathematics - that is mathematical empowerment as Ernest (2002) has named it. 
Is it possible to be “numeracy” empowered without gaining power over the 
mathematical language, signs and symbols? 

 

I still wonder if it is possible to become socially empowered through numeracy 
teaching without first getting mathematically empowered and without some teaching in 
social science subjects. Is it possible to choose enough everyday life activities to 
become socially empowered and able to act as a critical citizen? 

Finally, I can not stop wondering if I was correct in raising the question: Is it possible 
to empower adults through numeracy teaching? 
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In October, 2005, the United States Department of Education (USED) 
funded the first large-scale federal numeracy project, the Adult Numeracy 
Initiative (ANI).  It was envisioned as the first of a series of numeracy 
projects that will be based on the findings and needs identified by the ANI.  
This paper will introduce the overall purposes of the initiative and focus on 
one of the six tasks, a survey of professional development currently offered 
across the United States. 

 

The Adult Numeracy Initiative was charged with four basic objectives: 

• Define the state of the adult numeracy discipline in the United States 

• Identify major issues and topics critical to the development of math skills in 
adults 

• Conduct an environmental scan of existing programs and practice 

• Assist in the development of a research agenda in adult numeracy. 

A series of six different tasks were defined to accomplish these objectives. These are 
discussed elsewhere in these proceedings in a paper by Anestine Hector-Mason of the 
American Institutes of Research, the research organization that was awarded the ANI 
grant. This paper concentrates on one task, the environmental scan of existing 
numeracy professional development (PD) in the United States. 

The ED request for proposal (RFP) defined seven research questions for the initiative to 
investigate and answer. Three of those questions are directly related to the 
environmental scan task: 

What types of programs have been implemented at the state and local levels through federal 
funding that incorporate or focus on adult mathematics instruction? 

 271

mailto:ksafford@spc.edu


What practices exist in professional development and certification requirements for teachers of 
adult mathematics education that are worthy of replication? 

What types of programs have been implemented at the state and local levels through federal 
funding that focus on adult mathematics instruction related to adult English language 
acquisition learners? 

Of all the tasks in the initiative this one presented the greatest challenge because of a 
mismatch between the question being asked, “What programs have been 
implemented…” and the Education Department request that the project team focus on 
professional development.  Nevertheless, we proceeded on the ED assumption that 
programs with good PD would contain quality content and materials. 

The project team met in late 2005 and developed a set of tasks to be undertaken in order 
to conduct the environmental scan.  These were: 

• Develop Criteria for Program Selection 

• Identify Potential Programs 

• Review Existing Materials 

• Develop Guided Questions 

• Collect Data From 

- Program Directors 

- Participants 

• Analyze Findings 

• Prepare Report. 

 

Develop Criteria for Program Selection 

The first task facing the project team was the definition of a “program.”  Professional 
development in the United States can be as brief as a half-day lecture by an expert on 
some topic or as extended as multi-year programs that meet regularly to discuss topics 
and materials that they have used or will try in their classrooms.  After review by a 
panel of education and numeracy experts, a set of criteria was defined to be used to 
determine whether a PD effort qualified as a program and would, therefore, be included 
in the scan.  Some criteria were considered essential while others were determined to be 
desirable but not necessary.  The resultant criteria are as follows: 

Essential 
• Occurs over time, not “one-shot” 

• Built upon activities that advance teacher concept and content knowledge 
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• Reflect authentic materials 

• Based on andragogical principles 

• Materials conform to state or national (NCTM, ANN, AMATYC) standards 

• Participants are from adult basic or secondary education settings  

• Program materials are publicly available and accommodate varying backgrounds 
of participants. 

Desirable 
• Evidence exists of an evaluation component 

• Program explicitly incorporates an affective factor intervention 

• Technology plays a role in the PD administration or materials. 

 

Concurrent with the definition of criteria, the project team began to seek out numeracy 
projects with PD components.  Originally the RFP had limited the scan to federally 
funded projects but it was apparent early on in the initiative that a more inclusive net 
would have to be cast, so in the end we included any project that had been grant-funded 
by either private organizations or public agencies.  Publically funded grants are listed 
on the websites of the granting agency.  We searched the sites of the Department of 
Education, the Department of Labor, and the National Science Foundation.  Adult 
education funds in the United States are locally controlled by the states.  Therefore, 
state adult basic education administrators and their professional development staff, 
where they exist, were contacted and asked to describe any numeracy work being done 
through their state agency.  A request went out on the Adult Numeracy Network 
(ANN)-sponsored numeracy listserv as well as the National Association of 
Developmental Educators (NADE) special interest mathematics listserv.  Print requests 
were included in the Mathematical Association of America (MAA) and National 
Council of Teachers of Mathematics (NCTM) newsletters.  Officers of numeracy and 
developmental organizations were contacted personally.  No stone was left unturned.   

 

Review Existing Materials 

The project team attempted to collect and review commercially available materials 
whether or not they were being used currently by numeracy projects.  Vendors at the 
NADE, MAA, and NCTM conferences were approached and asked to send material 
suitable for adult numeracy instruction or professional development to the project team.  
Programs identified for inclusion in the environmental scan were asked to send copies 
of program-specific materials to AIR.  A template was developed for recording data 
about the program and materials used.  This template was expanded in the later 
interview phase in order to capture all the data about a program in one place to facilitate 
analysis.  The template recorded data that identified the program, the source of support, 
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the instructional setting, the nature of the participants, the mathematical content, the 
materials used, and the program assessment and findings.   

 

Conduct Interviews 

To assure a high degree of uniformity among interviews, an interview protocol was 
constructed to gather information about each program.  Eight areas of inquiry were 
addressed with specific questions and prompts within each area.  Interviewers were 
research assistants at AIR as well as project staff.  Training in using the protocol and 
reactions to possible interviewee responses took place before the interviews began.  The 
interviews have actually only begun as we meet here at ALM so I cannot report any 
findings, even initial ones.  Interviewees are notified of the impending interview in 
advance of the telephone call.  In one case, that of the New York City Math Exchange 
Group (NYC MEG), the interview was conducted in person with six people who are 
members or leaders of the program.   

Areas addressed by the interview protocol are: 
 

• Background Information: Verify initiative name, director/designer and contact 
information 

• Costs 

• Participants: Recruitment, Characteristics, Incentives 

• Type and Duration of Professional Development  

• Instructional Content and Materials 

• Teaching and Learning Strategies 

• Program Assessments and Findings 

• Summary and Reflection. 

 

Analysis and Report 

Once the individual project templates have been completed, the information will be 
reviewed by the interviewees for accuracy.  The data will be analyzed using the 
qualitative method of grounded (emergent) theory.  This will allow the project team to 
identify any patterns that exist and compare projects, ranking each against the others 
according to the emergent themes.  The findings will be weighed against the counsel 
provided by the literature review, an early task of the Adult Numeracy Initiative 
(Condelli, et al., 2006).  It is expected that models of “good practice” will emerge from 
the process, and a future research agenda for Education Department numeracy projects 
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can be confidently suggested by the ANI project team.  A report on ANI will be 
presented next year at ALM-14 in Limerick.  As they say on television, “Stay tuned for 
further developments.” 
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The implementation of a flexible delivery mode Semester 1 Mathematics module is 
described. The student cohort is diverse, and the following were taken as key 
points in the development of a mathematics module with the flexibilities required: 
 

• The provision of a flexible delivery methodology, more suited to the lifestyle, 
work, and social patterns of potential students, which can impact on the re-
engagement of those students with technology based education.  

• The provision of specific reinforcement and remediation in mathematics for 
some students so that they can engage successfully. 

• The structure of the module should enable the learner to control and direct the 
learning. 

• The module structure should also provide facilities for the learner to measure 
their performance in as real time a manner as possible, so that they can make 
informed decisions as to the necessary steps they must follow during the 
process. 

 
In this paper the PRIMER and Semester 1 Mathematics courses designed to meet 
these key criteria are discussed. Both courses are delivered entirely using the 
computer based CALMAT learning environment, with learning monitored by the 
mathematics lecturer. Students also work at home on the CALMAT software and 
have access to further online notes from home and tutorial support within the 
college. Learning is assessment driven using the CALMAT software but separate 
to this software students must also maintain a reflective diary during the Primer 
course. 
 
Student engagement is compared and contrasted with full time students also 
studying through CALMAT. Themes coming from the Primer Reflective Diaries 
are also discussed. 
   
Key words: mathematics; adult learners; motivation; computer-based; CBL. 

 

Section 1 - Introduction   

In the last decade sustained economic growth has been experienced in Ireland, leading 
to almost full employment. The resulting increase in affluence, and growth in part-time 
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and full employment, along with changes in social behaviour and expectations, has 
been paralleled with a steady decline in those that are being attracted to full–time third 
level education in ICT and associated areas such as Electronic Engineering and 
Computing (see tables 1 and 2 below). For many at second level the opportunity of, and 
participation in, excessive part-time working has created a scenario that militates 
strongly against academic achievement. This in turn has led to many young adults in 
the poorer end of the labour market having low confidence with technology and 
mathematics. It is noted that the Report of the Royal Irish Academy (RIA 2005) 
discusses this theme. 
  
This decline is illustrated in Table 1, which shows the number of full-time students 
entering the Higher Certificate in Electronic Engineering at IT Tallaght in recent years.  
 
 
Table 1. Full-time students entering The Higher Certificate in Electronic Engineering at 
IT Tallaght 
 

Year Number of students   
 2002-3 72  
 2003-4 83  
 2004-5 53  
 2005-6 39  
 2006-7 44  

 
 
This significant process of disengagement, which has been occurring over the past three 
to five years, is reflected in entries to other higher level institutions in Ireland, to the 
extent that in disciplines such as Electronics and Computing there is a danger of a 
shortage of suitably skilled people into the future (Enterprise Strategy Group 2004.). 
 
 In the Republic of Ireland applications for admission to undergraduate courses in all 
higher education institutions are processed through one organisation known as the 
Central Applications Office.  Table 2 shows the number of first preference choices 
through the Central Applications Office for Engineering and Technology Courses from 
2000 to 2007 at level 6/7 (two or three year higher education courses not including 
honours degrees). Also shown are the total number of preferences (1st to 10th) and the 
total number of students sitting the Leaving Certificate Examinations over the period. 
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Table 2.   The popularity of Engineering amongst Leaving Certificate Students. 
 

Year 1st Preference 
(1st February 
Figures) 

All Preferences 
(1st February Figures) 

Leaving Cert. 
Candidates 

2000 15055 99607 Not available 
2001 14312 89674 59537 
2002 11066 66893 58522 
2003 10208 58983 59536 
2004 9262 50894 58742 
2005 9109 48945 57422 
2006 9004 45270 54100 

Sources: Central Applications Office at http://www.cao.ie and the State Examinations 
Commission at http://www.examinations.ie  

2007 8700 40451 Not available 

 
Due to demographic trends the number of candidates available to do Engineering 
courses has decreased by a twelfth over the years. However, the numbers who really 
want to do engineering (1st preferences, see column 2 in Table 2) has fallen by over a 
third, and engineering has fallen hugely out of favour as a secondary option (see 
column 3 in Table 2). 
 
The influence of Ireland’s sustained economic growth has also changed the 
opportunities available to students at the end of the secondary school cycle.  The 
availability of ‘low grade’ but relatively well-paid employment to almost all those 
having completed the end of second level Leaving Certificate has resulted in  many 
young adults who historically might have engaged in further studies not doing so. This 
trend, and the resulting need to modify the traditional views of participation in higher 
level education, has been recognized at a national level and has accentuated the 
importance of lifelong learning provision to society and the economy (Irish 
Government White Paper 2000), (Forfás 2004), (Enterprise Strategy Group 2004). 

 

1.1 Introduction to Engineering at ITT Dublin 

The Institute of Technology Tallaght ( known as ITT Dublin) is located in South 
Dublin County and was established in 1992. The Institute caters for a student 
population of approximately 2,300 full-time and 1,200 part-time students and offers a 
wide range of programmes from Higher Certificate, Ordinary Degree and Honours 
Degree to Masters Degree and Doctoral level.  
 
The School of Engineering at ITT Dublin has always facilitated lifelong learning by 
allowing for and encouraging a continuing process of skill acquisition through the 
modular provision of programmes in ACCS (Accumulated of Credits and Certification 
of Subjects Scheme) mode.  In particular in the School of Engineering very good 

 278

http://www.cao.ie/
http://www.examinations.ie/


contact exists between the departments and relevant employers situated in the South 
Dublin County. 
In the years after 2000 it was expected that there would be an increased demand for the 
courses in engineering delivered in part-time ACCS mode from young adults in the age 
bracket 20 - 25 who had gone into low grade employment, but who had now reached a 
ceiling in terms of promotion and career progression due to lack of third level 
qualifications.  However, instead of the increase in part-time applicants expected, a 
decrease occurred to the point where running the Higher Certificate in the traditional 
part-time mode was no longer economically viable (see Table 3). 

 
Table 3.   Applications to the Part-time National Certificate Awards in Engineering. 

 Year Number of Applicants  
 1998-9 32  
 1999-0 37  
 2000-1 17  
 2001-2 9  
 2002-3 14  
 2003-4 0  
 

 
2004-5 7  

(Note that applicants may not have started the course or sat examinations, but did 
register for the course) 

 
To try to gain insight into this apparent contraction the Head of the Department of 
Electronics (the third named author) consulted with employers and young people 
working in related industries to gain some insight into possible factors inhibiting 
potential students from undertaking studies. This consultation was carried out on an 
informal basis with companies whose employees had in the past availed of the part-time 
access to courses in the department.  The following factors were identified: 
 
• Employers and prospective students wanted a flexible delivery methodology, more 

suited to the lifestyle, work, and social patterns of potential students, which can 
impact on the re-engagement of those students with technology based education.  

• In the greater Dublin area the difficulty with travel and transport around the city had 
become a significant factor inhibiting re-engagement. This factor was not 
unexpected as concerns regarding the impact of increased traffic congestion on 
economic activity in general had been highlighted in a survey of companies 
conducted by Irish Business and Employers Confederation in 2002.  For example 
91% of businesses in the Dublin area who took part in the Irish Business and 
Employers Confederation survey reported traffic congestion as having an adverse 
impact on business whilst in the same survey across the national sample, 87% of 
companies surveyed indicated congestion as having an adverse impact on delivery 
scheduling and 71% of companies saw some adverse impact in terms of staff 
punctuality. (IBEC 2002).   
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• Prospective students wanted to be able to complete their studies in a timeframe 
roughly equivalent to the current full time delivery for a Higher Certificate (i.e. 2 
years), but with significantly higher levels of participative flexibility to match their 
work-life expectations.  

• For many of those in the age bracket 20 - 25 who had entered employment directly 
on completion of second level  education the opportunity of, and participation in, 
excessive part-time working at second level had created a scenario which had  
militated strongly against academic achievement especially in mathematics.  As a 
result these people expressed concerns that they could not engage with any form of 
technical/technology based education because of poor second level performance in 
this area.  It should be noted that these type of concerns were expected given the 
research in the area of attitudes to mathematics such as that by Singh (Singh, 1993) 
and the  work regarding negative attitudes to mathematics and math-anxiety such as 
that by  Klinger  (Klinger  2004) , (Klinger 2006). 

 

Section 2 -  The FLASHE Program 

In 2004 the School of Engineering at ITT Dublin won significant funding from the 
Higher Education Authority of Ireland for the design and delivery of a flexible Higher 
Certificate in Electronic Engineering aimed at meeting the requirements of our part 
time students. 
 
In an attempt to respond to the concerns outlined above the FLASHE (FLexible AccesS 
to Higher Education) Higher Certificate in Electronic Engineering was developed.  The 
FLASHE programme is an attempt to provide a flexible course which allows the learner 
to control and direct the learning process to a greater extent than traditional day or part-
time models. It makes use of the internet to deliver some materials and support, 
reducing the duration of the programme and the amount of class time for which 
students must attend the Institute. It also provides more than one session per week that 
students may attend in each module, on top of full time classes that may be attended. 
There are also tutorial supports available. The normal ACCS rules also apply in that 
students may choose the number of modules they do each semester. 
 
Requiring only eight hours per week attendance at the Institute during each semester, 
the course is designed to provide flexibility in attendance times and progression rates 
for individual learners. As part of the programme the student is provided with learning 
material for home study and is supported and assessed by college tutors. The 
programme provides for the learner to measure their performance in as real time a 
manner as possible, so that they can make informed decisions as to the necessary steps 
they must follow during the process.  In particular the course structure allows for a 
gradual process of re-engagement particularly in the area of mathematics in which the 
students may lack confidence.  
 
Students may enrol on the programme in June, September or January. From its 
inception the FLASHE programme has proven to be very popular. In the academic year 
2005-2006 8 students registered in June 2005 (after only a few weeks of advertising) 

 280



and a further 35 in September 2005. It therefore had the largest enrolment of any first 
year part-time programme in Electronics in the country with 43 students enrolled in 
2005-6.   In the academic year 2006-2007 a further 34 students started the FLASHE 
programme in September 2006. 

 
Interestingly, most of these students are not in the 20-25 year of age group, and the age 
profile leans more towards 35-50. Those under 30 are also mainly non-nationals. The 
structuring of the initial Mathematics modules to engage with the philosophy of access, 
progression and flexibility is now described. 

 

Section 3 - Mathematics for FLASHE. 

Taking cognizance of the  influence of the confidence of learners in their mathematical 
abilities and attitudes, beliefs, and feelings regarding mathematics can have on their 
learning of mathematics (Coben, 2003) and the feedback from the  informal 
consultations with companies undertaken by the Head of Department of Electronic 
Engineering described previously, the department felt it was likely that people 
considering returning to a technical education will have a lack of confidence in 
mathematics, which may prove a significant psychological barrier to embarking on a 
technical course.   
 
With this in mind, two mathematics courses are offered to the incoming FLASHE 
students; a pre-entrance PRIMER enabling mathematics course and the normal 
Semester 1 Mathematics course. In the PRIMER, in addition to the mathematical 
material being covered, the students are asked to complete a reflective diary entry after 
each session. Both courses use the CALMAT computer based learning environment 
(http://www.calmat.gcal.ac.uk) to enable the delivery and assessment of the 
mathematical material on the courses.   
 
CALMAT was chosen as it contains three basic components which would suit the 
proposed structure of the courses.  The first component is MoLS (Monitored Learning 
System) currently containing 140 lessons, starting at  basic fractions percentages and 
decimals moving on through more involved material such as that covered in school and 
reaching a level covering material in the early years of higher education. The MoLs 
section presents theory, examples and lots of opportunities for student practice in a way 
that the student gets immediate feedback on their practice. The second component TAS 
(Tutorial and Assessment System) is a system containing a bank of almost 800 
questions which the student can attempt (receiving hints from the system if required), 
input an answer and receive instant feedback and the full correct answer.  Finally the 
CALMAT software has a Player component which allows the lessons and assessments 
to be assembled in a customised way for a module and allows the student to monitor 
their progress on the module in a structured way in real time. 

 
After a session introducing them to the basics of calculator manipulation, the students 
take a short CALMAT generated diagnostic test which benchmarks where they are 
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mathematically. The test covers the very basics of number, basic algebra and properties 
of linear data. If the students achieve a high threshold on this diagnostic test they can (if 
they want) proceed directly to the Semester 1 Mathematics course, as this has been set 
up to be delivered using CALMAT also. 

 

3.1 The PRIMER Mathematics Course 

The primary objective of the pre-registration enabling PRIMER mathematics course is 
to bring prospective students back in contact with mathematics in a way which will 
boost their confidence in their mathematical ability. The secondary objective of the 
enabling course is to provide a basic foundation for their subsequent course. This is 
achieved through a combination of topics as outlined below and a strategy of creating a 
learning environment which is different to the ‘chalk/talk/ get left behind’ environment 
which the prospective students may have experienced last in their mathematical 
education.  For this reason the PRIMER course uses the CALMAT mathematical 
learning environment to set up an assessment driven (and hopefully success driven) 
course which is tailored to the needs of the students. 

 
The PRIMER course is of 24 hours duration structured into 2 hour sessions over a 12 
week semester. The reasoning for this time structure is to not to try and cram too much 
into any particular session, which would be overwhelming for students who are under 
confident in mathematics and hence counter-productive.  The structure also allows 
students the time to practice if they wish between sessions. Students are provided with a 
student version of CALMAT which they can use off-campus and merge their off-site 
work back into their files at the next session. 

 
The material has been carefully chosen in 3 basic areas: number, algebra and data 
presentation. The students start with concrete concepts in number manipulation, are 
introduced to a simple level of abstract symbol manipulation in the brief introduction to 
algebra, and finally see a topic that will have easy application to the engineering in the 
topic of graph manipulation. 

 
The course has 4 tests – one every 3 weeks. This is used both to show the students how 
they are doing (they get instant feedback from the CALMAT system) and to pace 
students through the material. Students were also given a student copy of CALMAT on 
disc to work on at home, and were expected to do 2 further hours per week at home. 
Records can be merged at home and college providing continuity. 

 
The students are asked to complete a reflective diary entry after each CALMAT 
session. Suggested entries are to say what they have just covered, what they found 
difficult and what they feel they need to work on, but also how they feel about the 
PRIMER course, their work and how things are going. The hope is that students will 
develop good learning habits by reviewing their learning and perhaps gain insight into 
how their own mathematics anxiety might inhibit their learning.   Themes coming from 
the diaries will be discussed later. 
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A mark is awarded to the student for their course based on the four tests, CALMAT 
assessments and handing in their Reflective Diary.  There is no credit awarded for the 
course and a poor mark does not stop progression to the Semester 1 course. 
Interestingly in the academic year 2005-2006, no students asked why they should be 
doing the PRIMER course at all.  In the academic year 2006-2007 a small minority of 
students did express concerns that by having to complete the PRIMER course they 
might not complete the higher certificate as quickly as the students who could proceed 
directly to Semester 1 Mathematics . 

 

3.2 The Semester 1 Mathematics Course 

The Semester 1 course is also entirely done within CALMAT in the same computer 
laboratory as the PRIMER course. This means that students need not be split up for 
their mathematics courses and one mathematics lecturer can be assigned to the whole 
group. The lecturer then manages the learning of each student and provides tutorial 
support as each student progresses at their own pace. In fact, in view of the efficiency 
gain of having all students in one computer laboratory, the Electronic Engineering 
Department agreed to fund a further support lecturer in the computer laboratory. 

 
There are two assessment modes for the Semester 1 course: 

1. Students study the material and do 4 tests. These count for 30% of their total 
mark and they do the examination in the normal way, counting 70%. 

2. Students may complete 70% of all CALMAT tutorials set (148 tutorials 
comprising 3-4 questions each). They may also get 100% on 24 CALMAT 
Assessments (which may be retaken and comprise 6-12 questions on a 
lesson). They may also get more than 70% on each of four tests (15-20 
questions on groups of lessons). Completing all these requirements gives 
them at minimum B+ grade and they need not sit the end of module written 
examination. 

 

Section 4 - Student Feedback 

Student feedback on the PRIMER course was gathered by means of their Reflective 
Diary entries.  Themes coming from the Reflective Diaries from students doing the 
Primer course were: 
 
1. All students recorded their four test scores over the course, and indicated how they 
felt about it, even though the diary or lecturer made no mention of recording this. 
Comments ranged from satisfaction and delight if high, disappointment and reflection 
on what they might have done in terms of revision if low. This suggests that the 
students respond to assessment driven learning. 
 
2. All students expressed anxiety at the start of the course, noting how it was a long 
time since they did mathematics, that they always found mathematics hard, noting early 
in their diaries that they must do more at home, expressing concern about how hard the 
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course might be, worrying that other students were further ahead than them. Our 
assumption that the students might be anxious seems well founded. 
3. Many students noted how useful the first two hour class on using the calculator given 
to them was. Perhaps more time could be spent on calculator skills with such students, 
especially older ones. 
 
4. Many comments focused on technical problems. Students may merge their 
CALMAT records with those at home, but this requires they have exactly the same 
login information at both locations. In the academic year 2005-2006 many (more than 
half) the students had difficulty with this and took 4 to 5 weeks before successfully 
merging records, even though they had received simple written instructions. Several 
students had home machines without floppy drives (which was not anticipated though it 
should have been!), so that they could not merge records directly. Students also had the 
usual network login problems.  
 
5. Many students complained in their diaries of losing marks due to “silly” mistakes. 
The CALMAT system tells students the format of answers required (3 decimal places, 
simplest form for fractions etc) at the end of the question, and is unforgiving if the 
format is not met. Students expressed frustration at this technical problem. Many 
students also expressed similar sentiments about the material on data handling, which 
asked for visual assessments of Cartesian point locations, but had little tolerance of 
error! It would be extremely useful, and good for students’ confidence, if CALMAT 
could accept numerical answers within a reasonable tolerance. 
 
6. No students expressed a dislike of the CALMAT class. Most were complimentary 
about not only the software but the structure of the class, for example: 

 “CALMAT tutorials are a better way to learn for me as everything is explained with 
plenty of worked examples. The tutor is on hand to help when I need – if only school 
had been like this 20 years ago!” 
 

This last theme is in contrast to some full time groups, who strongly resist learning 
through CALMAT (Robinson, O’Sullivan, Marjoram & Taylor 2004). This may be due 
to the full time class of 18 year olds not being willing to change how they learn from 
what they did at school, or accepting responsibility for their learning. 
 
7. Students commented favourably on being able to go back over material, to being able 
to come and go in class and miss the odd class, to being able to catch up at home. 
   
Outside of the diaries, some students still expressed a wish to have some traditional 
taught classes over and above the tutorials. Several students noted in their diaries that 
they found the CALMAT material on straight lines and linear data difficult to follow, 
and it was this material they wished to have a taught class on. This may be related to 
this material being unforgiving on slight calculation errors, and students getting many 
messages that their answers were wrong. The wrong answers were typically rounding 
errors or cumulative errors in a sequence of calculations involving fractions. 
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Section 5 - Student Engagement and Performance  

In this section student engagement with the PRIMER and Semester 1 mathematics 
courses is considered particularly with regard to completion of the courses, as this is a 
key measure of whether this approach to structuring the initial mathematics courses has 
been beneficial to the students.  
 
As described previously, after an introductory session the incoming students take a 
diagnostic test which benchmarks where they are mathematically. If the students 
achieve a high threshold on this diagnostic test they can (if they want) proceed directly 
to the Semester 1 Mathematics course. In the academic year 2005-2006 the high 
threshold on the diagnostic test was set at 90%. With the first intake of 8 students in 
that academic year one obtained 90% but chose to do the PRIMER course. Three 
students who completed this PRIMER course started the Semester 1 course in 
September 2005 (2 did not start in June and 3 left before September). With the second 
intake of 35 students in that academic year 3 obtained 90% and chose to do the 
Semester 1 course. The other students who had commenced the PRIMER course in 
September 2005 could continue onto the Semester 1 course in February 2006. Based on 
a review of the mathematics course in the academic year 2005-2006 it was decided to 
modify the high threshold on the diagnostic test to 80%.  With the intake of 34 students 
in September 2006 sixteen students obtained above the 80% threshold on the diagnostic 
test and chose to start the Semester 1 course. Of the sixteen people who started the 
Semester 1 course in September 2006 only one person did not complete the course.  Of 
the 18 students who started the PRIMER course in September 2006 three people did not 
complete the course.  
  
Another measure of whether this approach to structuring the initial mathematics courses 
has been suitable for these adult students is to look at CALMAT usage by the students 
in comparison to full-time students taking the Semester 1 mathematics course in a 
similar way. The Semester 1 course through CALMAT has been used at ITT Dublin 
with one group of Mechanical or Electromechanical engineering students in each of 
2004, 2003 and 2002. In each year only 2 or 3 of each group (12 to 16 students) 
managed to complete enough material to avoid sitting the examination. Such students 
typically managed 20 to 25 hours of usage over a semester, even though they nominally 
had 36 hours (3 hours per week for 12 weeks) of computer laboratory time. Most 
students achieved less than 20 hours of CALMAT time through poor attendance. 
 
In the academic year 2005-2006, of the 6 students starting the Semester 1 course in 
September 2005, four used the CALMAT system for over 40 hours and passed without 
sitting the examination. The other two found the computer laboratory times 
inconvenient (8 to 10pm on a Thursday and/or 4 to 6pm on a Tuesday) and chose 
mainly to come in for tests and work at home. They both registered only 7 hours of 
CALMAT time but passed the end of semester examination and claimed to have spent 
about two hours per week working at home without merging records in the college.  In 
the academic year 2005-2006, for the students who started the PRIMER course in 
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September 2005, 25 students proceeded to engage in the Semester 1 course in February 
2006, and of these more than half spent over 30 hours on the CALMAT system. All the 
students spent more than 20 hours on the system. This is considerably more usage than 
the three full time groups of 18 year old students. In the May 2006 examination session, 
24 of the 25 students registered for the semester 1 examination; of whom 19 passed, 2 
deferred and 3 did not show. Twelve of the 19 passed on the strength of their CALMAT 
work alone and there was again a high use of CALMAT (40+ hours each) over the 
semester.  This pattern of usage was repeated in the academic year 2006-2007. For the 
16 students who started the Semester 1 course in September 2006 and the further 13 
students who started the Semester 1 course in January 2007 there was an average usage 
figure for each student of 39 hours over the semester.  In terms of student performance 
in the academic year 2006-2007, in the January 2007 examination session 15 of the 16 
students who started the Semester 1 course in September 2006 registered for the 
semester 1 examination and all  of these  passed on the strength of their CALMAT 
work alone.  In the May 2007 examination session all 13 of the students who started the 
Semester 1 course in February 2007 registered for the semester 1 examination with 12 
of these students passing on the strength of their CALMAT work alone (the remaining 
one student did not attend for the examination in May).   
 
Finally the data regarding the completion of the Semester 1 mathematics module is 
summarised in Table 4 below. From the total of 60 students who were eligible to take 
Semester 1 mathematics at the various starting points listed, 52 students successfully 
completed the module.  
 
Table 4.   Completion of the Semester 1 mathematics module. 

 
Eligible to start 
Semester 1 
Mathematics  
in: 

Number of 
Students 

Number of 
students passing 
without sitting 
exam 

Number of 
students passing 
by  sitting exam 

Comment on students 
eligible but not  
participating 

September 2006 6 4 2   
February 2006 25 12 7 2 deferred,  

1 didn’t register,  
3 didn’t show for end of  
semester examination   

September 2006 16 15 0 1 didn’t show for end of 
semester examination   

February 2006 13 12 0 1 didn’t show for end of  
semester examination   

 

Discussion  

From an overall perspective, the continuing numbers of students enrolling for the 
FLASHE program in contrast to the numbers that had been applying for the Higher 
Certificate in the traditional part-time ACCS mode would seem to indicate that this 
flexible blended model of course delivery is addressing  some of the factors that had 
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been inhibiting such students from undertaking studies.  One point of interest is that 
most of these students are not in the 20-25 year of age target group and the age profile 
leans more towards 35-50, with those under 30 mainly non-nationals. Further 
investigation will be required to see why the FLASHE model has not been successful 
with what expected to be the age group of 20-25 years. 
 
Considering the mathematics component of the FLASHE program in particular,  
student feedback via the reflective diaries taken in conjunction with student completion 
and progression rates (see Table 4) suggests that the structure which filters  the 
enrolling students via a diagnostic test either to the PRIMER mathematics module or to 
the Semester 1 mathematics module provides a vehicle through which the students can 
come  back into contact with  mathematics in a way which will boost their confidence 
in their mathematical ability.  The use of a computer based environment like CALMAT 
to structure the learning and assessment in a way in which the mathematics lecturer 
could move to the role of facilitator of learning has proven to be more successful with 
the students on the FLASHE program than it was with the full-time students.   
The technical issues with using CALMAT in terms of precision and formatting of 
answers led to some expressions of student frustration, particularly in the assessment 
elements of the module. To counter this, the lecturer checked all hand written solutions 
and awarded credit where the problem was simple input error. This intervention by the 
lecturer resulted in this student frustration being significantly lessened.  In conclusion, 
adult learners seem willing to accept a computer learning environment based, 
assessment driven course. It has the flexibilities they require and seems to address some 
of the anxiety issues they face coming back to learning mathematics. 
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In the English research project “Making numeracy teaching meaningful to 
adult learners”, a central research question was about students’ 
motivations for learning mathematics. From this project, we have access to 
rich empirical data from semi-structured interviews with the students (2/3 
female and 1/3 male). One of the key findings was that students’ motivations 
are varied and complex but few come to study maths because they feel a 
lack of skills in their everyday lives. In this paper, the author revisits these 
data in order to bring gender perspectives into the students’ motivation and 
resistance to study mathematics. Four analytical gender perspectives 
(structural, symbolic, personal, and interactional) are presented and used 
in the analysis, which is based on an understanding of adults’ motivation 
and resistance to learn as two interrelated phenomena. 

At the beginning of the 21st century, the principle of lifelong learning structures the 
educational systems in the Western countries. Thus, the rights and the obligations 
concerning education do not stop with childhood and youth but also include adult life. 
However, continuing education is experienced by adults as a field of tension between 
needs and constraints. In our ongoing work, we (Evans and Wedege, 2004, Wedege and 
Evans, 2006) try to take this into account when we discuss people’s motivation and 
resistance to learning mathematics, as interrelated phenomena, and we argue that 
motivation and resistance, should be seen as social – and not merely individual – 
phenomena. The two phenomena relate to the affective dimension of the adults’ 
learning process and they link to the question: Why am I (not) learning mathematics? 

The main focus of this paper being gender, I shall not go deeper into our conception of 
motivation and resistance. The principal thing in this context is the idea of motivation 
as a social phenomenon, which we also find in a research project at the National 
Research and Development Centre for adult literacy and numeracy (NRDC), London. 

A research project on adults’ motivation 

In the project Making numeracy teaching meaningful to adult learners, a central 
research questions was about students’ motivations for attending – and continuing in – 
adult numeracy classes (Swain et al., 2005). During 2002-2004, the NRDC project 
investigated four English adult numeracy classes, three day classes and one evening 
class, with 80 students in total, who were working between entry level 1 and level 2. 
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The two main methods of data collection were semi-participant observation within the 
classroom and loosely structured interviews with students. The average age of the 
students was 37 (ranging between 17 and 64 years) and the gender composition was 2/3 
female and 1/3 male. From this project, we have access to empirical data from 60 
interviews with the students. 

Findings on motivation (Swain et al., 2005) 
Students’ motivations for joining, and continuing to attend, numeracy classes are varied 
and complex. However, few of these are related to perceived needs within their current 
employment, or to students feeling that they have a skills deficit in their everyday life. 
And only a few students were attending classes in order to gain a qualification. In the 
summary of the key findings (p. 86), it is stated that “The main triggers are: to prove 
that they can succeed in a subject where they have previously experienced failure; to 
help their children; for understanding, engagement and enjoyment; and to get a 
qualification for further study.”  

In the NRDC project, “Motivations” is similar to “Reasons” though reasons are 
regarded as being more straightforward and on the surface, and motivations as deeper 
and underlying (p. 43). In Appendix I to the report, Swain (2005) presents three 
headings for grouping students’ motivations, or reasons, for attending, and continuing 
to attend, numeracy classes: 

• utility (e.g. to help function in everyday life; to get a qualification; to help my 
children) 

• understanding (e.g. to help understand the world; to be mentally challenged and 
engage with mathematic.)  

• for self (e.g. for me, just for me; for self esteem; to gain confidence)  

Seen through the lenses of this framework, the main motivations expressed by adult 
students in the study were: 

• to prove that they have the ability to succeed in a subject which they see as being 
a signifier of intelligence; 

• to help their children; and 

• for understanding, engagement and enjoyment. 

Gender was not included as an analytical dimension in the NRDC study, although 
previous work in adult mathematics education suggests that it would be relevant. 

Four analytical perspectives on gender 

In order to bring gender into the adults’ motivation and resistance to learn mathematics, 
I have revisited the NRDC data using four analytical perspectives developed by 
Bjerrum Nielsen (2003): structural, symbolic, personal, and interactional gender. In the 
presentation of the four perspectives, I use examples from Kirsten Grønbæk Hansen’s 
research in the Danish technical schools in the late 1980s (Hansen, 1991, 2000; see also 
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Wedege, 2007), which also might illustrate the situation in mathematics classrooms in a 
period where many of the students in the NRDC project went to school and had their 
first experiences with learning – or not learning –mathematics.  

First perspective: structural gender 
Gender constitutes a social structure where for example men and women are unevenly 
distributed in terms of education and occupations; men earn more than women, who 
furthermore hold fewer leading positions in society; women do more housework in 
most families. In the early 1990s, there was a clear division of gender in the Danish 
technical schools. The higher secondary level with technical mathematics and physics 
(called “TX”) and the vocations in metal and building industries were mainly chosen by 
boys while vocations like hairdresser and “sandwich maker” were primarily chosen by 
girls. 

Second perspective: symbolic gender 
The gendered structures gradually form the gender symbols and discourses (symbolic 
meaning) in people’s heads. It becomes, for example, normal and natural that men take 
the leading positions in society while women have part-time jobs to take care of home 
and family. Gender also becomes a framework of interpretation. In the Danish technical 
schools, the world and its qualities were divided into masculine and feminine, and 
everybody had integrated this dualism whether they wanted to or not. Mathematics was 
seen as a masculine area of competence with its logic and precision and this symbolism 
became generally accepted by the students. The boys at optional mathematics 
classrooms did not speak about mathematics being difficult; they spoke about the bad 
teachers and said that they did not feel like working with it, that they would rather use 
their body. One of the consequences of this dualism was that teachers – despite their 
good intentions – might have used different standards for boys and girls.  

Structural and symbolic gender are connected almost by definition: 
… symbolic gender will have consequences for the further development of structural 
gender, and vice versa (Bjerrum Nielsen, 2003, p. 18). 

Structural and symbolic gender tells us what is normal and what is deviant for men and 
women, girls and boys whether we personally consent to these norms or not.  

Third perspective: personal gender 
Gender is seen as a personal matter and a reality for everybody. People are not passive 
bricks in social and cultural structures. They shape their lives within these structures, 
discourses and norms, and gender in the world is more diverse than the often 
dichotomous and stereotyping gender in our heads.  

Personal gender concerns the way we fit into (or do not fit well into), identify with or 
protest against available cultural models of gender (Bjerrum Nielsen, 2003, p. 22).  

Most of the students in Danish technical schools came from homes unfamiliar with 
education. The girls in the TX-classes were in a process of upward social mobility and 
they used the masculine field to help achieve this goal. By doing mathematics they 
could distinguish themselves from the other girls. The boys were vulnerable in their 
social climbing where they had to leave their old background for gendered identity 
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(muscle power and technical ingenuity). Their gendered subjectivity was threatened 
because the masculine-feminine hierarchy made it difficult for the boys to move into 
the fields of the girls if they should wish to do so. 

Fourth perspective: interactional gender 
Gender is seen as something created and reproduced through social interaction 
(negotiation). When people interact they continuously negotiate who they are and who 
others are. This perspective emphasises gender as something we “do” whereas the 
personal perspective emphasises gender as something we “are”. Individuals position 
themselves and others as gendered, and they get feedback on these positions.  In TX-
classrooms, the girls did not have the same legitimate access to high status in the 
mathematics classroom as the boys. Although a girl was the best in mathematics in one 
of the classes, she was not accorded this status. Also the teachers found it difficult to 
recognize the girls’ competences. Good performance of a girl was often followed by a 
doubtful shake of the head: she was “certainly very hard-working” (see also 
Walkerdine, 1989). 

Gender and motivation/resistance in the collection of data 

As mentioned above, gender was not a specific analytical dimension in the NRDC 
project. Nevertheless, one of the results on the students’ motivation to learn 
mathematics was related to gender. A major reason why people came to the numeracy 
classes was to help their children. Many students wanted to learn mathematics at 
college to be able to help their children with their schoolwork, but unlike in the other 
categories of motivations these were exclusively women (Swain et al., 2005). Also as 
mentioned it was found that only few of the students’ motivations for joining numeracy 
classes were related to perceived needs within their current employment or everyday 
life. This finding differs from the results in an Austrian quantitative study from the mid-
1990s (Schlöglmann, 2006).  

In Schlöglmann’s study, the 419 participants (80,5% men and 19,5% women) came 
from 19 courses at seven institutions within the Austrian adult education system. In all 
of the courses, mathematics was either explicitly or implicitly included. The extensive 
questionnaire contained among other things items on the adult students’ motivation. In 
this project, it was found that the frequencies were correlated with the type of adult 
education the participants were engaged in. Participants in basic programs – as in the 
NRDC project – cited “improvement of personal education” (74%), “increased 
vocational demands” (63%), “joy of learning new subjects” (60.5%) and “to cope with 
life problems” (49%) as their main motives for taking adult education courses. 
Schlöglmann (2006) notes however that in interviews, some of these participants cited 
their own physical condition and the necessity to prepare for a new job as their main 
reasons (many students were undertaking vocational training because they had to 
change jobs for health reasons); but this category did not appear in the questionnaire. 
Besides the different results this illustrates the influence of the data collection methods. 

I have revisited the empirical data from NRDC asking if it is possible to use the four 
gender perspectives to analyze the adult students’ statements about motivation and 
resistance to study mathematics. However, 
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The study explored a particular and limited cohort of adult learners: these were students 
who attended discrete numeracy classes on a voluntary basis, who worked with very 
good teachers and were generally very well motivated (Swain et al., 2005, p. 8). 

Moreover, the research interest in the NRDC project was the reasons for people to 
study mathematics (and what is good teaching practice) – not the reasons for not 
studying or learning mathematics. Thus, put simply, the data is focused mainly on 
motivation – not on resistance. Furthermore the participants are not representative of 
the population of people attending adult mathematics education because they are 
generally well motivated. On the other hand, the approach and the theoretical 
background in the project are compatible with our approach, at first sight.  

In my first attempt to use the analytical framework on the data, I have chosen one of the 
three cases in the NRDC report: Monica. She attended the numeracy class in the two 
phases of the research and was interviewed on three occasions together with other 
students. 

Monica 

Monica is in her late 30s. She joined the numeracy class at the middle of the entry level 
2. She has also studied IT and Literacy and gained a level 1 qualification in English. 
Until recently, she was a housewife. Now she is a single parent of a son almost 16 years 
old. She is living next door to her close friend Clare, who is also a single parent, and 
who also attends the numeracy class. Monica has always been good with money – and 
as she puts it: “simple percentages were never a problem”. She has several reasons for 
attending the class (and continuing): 

• to obtain a CGSE mathematics qualification 

• to get a better job 

• to prove to herself that she is worth something and to set a good example to her 
son. 

In the quotations below from transcripts of two interviews with Monica and Clare (M_1 
and M_17), I have used the same notation as in the NRDC project:  
- [text] Background information;  
- […] extracts edited out of transcript for sake of clarity;  
- … pause. 
“JS” in the transcript, stands for Jon Swain, who interviewed these students. 

Structural gender perspective 
Gender constitutes a social structure, and men and women are, for example, unevenly 
distributed in terms of education. For Monica not having a high level of education has 
been a structural consequence of being a woman. As in many other families, girls were 
not educated in her family. They were brought up to fulfil traditional women’s roles: 

M: But I was brought up in my family that girls weren’t important for education.  
Boys that grew up.... the old fashioned thing of men out at work and women just bred.  
So I suppose I got married young and did the woman thing, rather than seeking 
education. (M_1, l. 357-360) 
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Today, Monica and her friend Clare are single parents. In England – as in Scandinavia 
– the situation of being a single parent is closely connected with being a woman. 
Talking about reasons for attending the course in the first interview, Clare talked about 
the new governmental demands that single parents have to go back to work or 
alternatively go into training.  Monica decided to do training and she convinced her 
friend that it was a good idea. 

In the second interview, the interviewer invited them to go through their main 
motivation for coming here again: 

Clare:   My original one [reason] is definitely because of the government 
saying I’ve got to do so many hours because my daughter is of the age that I should go 
out to work, and being as I wasn’t qualified enough I didn’t think I could go out and do it 
so easy.  That was one of the reasons. (M_17, l. 272-285)  

Structural & symbolic gender perspectives 
The gendered structures gradually form symbolic meaning in people’s heads. It 
becomes, for example, normal and natural that men take the leading positions in society 
while women have part time jobs to take care of home and family. In Monica’s family, 
it was normal that girls were not educated and that is also why she has a special 
relationship with her brother. In the following examples it is not that easy to clarify 
gender, which is also intersectional with class. Hence it is necessary to compare with 
men – for example Monica’s little brother – to the see the differences.  

During the first interview, they were talking about confidence and self-esteem in 
relation to mathematics: 

M: I think we are human beings and in one subject or another you are always 
lacking in confidence.  And I think with women, we tend to be our worst enemies in 
having a go at each other internally. 

JS: Being self-critical.  More than men? […] 

M: Very critical.  I can only say from a woman’s point of view.  I think men do.  
I’m just learning that.  I like watching me learn..... psychology...... (M_1, l. 278-287) 

Personal & symbolic gender perspectives 
Gender is also a personal matter and a reality for everybody. Men and women shape 
their lives within these structures, discourses and norms. Talking about good instruction 
and the role of the teacher in the second interview, the interviewer points to 
mathematics as a particular subject: 

JS: […] But do you think maths is a particular subject, that in a way it’s a sign of 
intelligence?  More than any other subject? […] 

M: I think that’s an inferior complex of yourself when you start thinking that.  
Now I’m not so frightened of people with bigger paperwork than me.  I’ve worked with 
people that are great with exams but can’t learn to drive a car or pack a box in a....  […]
 I see them as no different to you.  They might know one subject better than you.  That’s 
all I see it as.  But then I might know something they don’t. […] it’s just believing in 
yourself, and I think going to college is one of the steps to prove to yourself that you are 
not stupid, not thick. (M_17, l. 476-488) 
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Personal gender perspective 
The interviewer invited Monica to repeat what she had said earlier about the first time 
she came to college. She was really doing this for herself: 

M: I’d convinced myself that I’d got to do something.  It was a matter of like, 
things happening, I’d have to go into detail and you’d think I’m weird in the head, but 
....... the first day I was at the college I stood there.  And I thought - you are doing this 
girl.  You are going to go through that door.  And part of you is like - no....... […] And 
how many years......?  I started to count.... over twenty odd years.  (M_1, l. 167-175)  

Interactional gender perspective 
Finally, gender is something created and reproduced through social interaction or 
negotiation. When people interact they continuously negotiate who they are and who 
others are. This is thematized in the following sequence: 

JS Yes.  That’s right.  We all develop at a different rate at different types don’t 
we?  Just because you are not very good at school doesn’t mean you are not intelligent.  
You could develop in later life and things, as an adult. […] 

M: This is what I say, my brother was very quick on the uptake with maths, 
English, the lot.  And I remember him as a kid insulting me and I turned around and said 
- you may be good at English but I have one thing higher than what you’ve got.  He said 
- what’s that?  Common sense, I said.  And that doesn’t come with a certificate (M_1, l. 
110-120) 

Another illustration of the interactional gender perspective is to be found in the second 
interview where the question was: “Has it helped you with life outside the classroom?  
Are you sharper in certain ways?” 

M: But then your attitude changes towards people as well, because as you educate 
yourself, or do something that builds confidence, you now don’t allow anybody to treat 
you with disrespect.  I mean, beforehand, because you think you are not good enough 
you would let somebody talk down to you.  Now I would say - excuse me, what do you 
mean by that?  Rather than walk away and feel hurt by whatever they said.  And I think 
that is the difference. (M_17, l. 372-377)  

Gender is not mentioned in this passage; however I suggest that Monica’s narrative is 
understood against the background of situation in her family and her relationship with 
her brother, which was unfolded in the previous interview. 

Structural, personal & interactional gender perspectives 
The four perspectives on gender (structural, symbolic, personal, interactional) do not 
refer to different acts or situations. They are different analytical perspectives to be 
applied to the same activity or situation; and I shall finish the analysis by giving an 
example where the interplay of the perspectives is obvious.  

One of the questions in the interview guide sounds like this: “Has there been a 
particular key moment or turning point in your learning of maths? – either something 
that turned you on or off (can be positive or negative)”. In the first interview, Monica 
did not give any answer but, in the second interview she pointed out the moment where 
her husband went off with another woman. She continues: 
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M: Doing the right thing, as they say.  Good wife, put up and shut up.  Whereas 
now I look back and I think, I can see their relationship.  And he’s just swapped one 
thing for another, and not moved on.  Whereas I can see what I’ve done in the last three 
years, compared to what he’s got now, and he hasn’t moved or improved or... (M_17, l. 
580-586)  

Conclusion and perspectives 

The analysis above shows that the framework of gender perspectives might be 
productive in locating gender in the data collected in the project “Making numeracy 
teaching meaningful to adult learners”. The four perspectives (structural, symbolic, 
personal and interactional gender) create new meanings to Monica’s narrative – as 
separate or inter-connected perspectives. Thus, we – Evans and Wedege – have plans to 
go on with the gender perspective and attempt to continue with the motivation/ 
resistance issue and related affective issues as well, such as the students’ views of 
themselves as learners of mathematics (See Wedege, 1999, 2002, and Evans, 2000). In 
the introduction, I stressed that we understand motivation as a social phenomenon, 
which they also do in the NRDC project. Their theoretical framework is based on the 
work of for example sociologist Pierre Bourdieu and anthropologist like Jean Lave 
(Swain, 2005 p. 31 ff) whom we have also used in our research (e.g. Wedege, 1999). 
This theoretical choice had consequences for the questions asked to the students, which 
in the case of Monica for example made it possible for her to talk about her childhood.  

In our ongoing work, we have to further check and discuss if their problematique is 
compatible with ours – for example – if their concepts are theoretically compatibles 
with ours. In the NRDC project, as an example, no conceptual distinction is made 
between motivation to attend and motivation to learn (to continue to study) 
mathematics. I find it important to distinguish between the two theoretical and 
interrelated constructs: Why study mathematics (justification) and why learn 
mathematics (motivation). 16 

A specific issue in my research will be the role of mathematics in the psychological 
gender of adult learners. I will make an analytical distinction between two aspects of 
psychological gender suggested by Bjerrum Nielsen and Rudberg (1989): gendered 
identity (I am a woman/man hence I act like I do) versus gendered subjectivity (I am 
me hence I act like I do). The gendered identity is something you have while the 
gendered subjectivity is something you are. In their work it was hypothesised that 
gendered identity is a changing phenomenon while gendered subjectivity shows much 
more continuity, both historically and in the life of the individual.  

My working hypothesis is that the importance of knowing mathematics is experienced 
differently by men and women; that the gendered identity of men in their mid-30s or 
older encompasses the belief: “I am a man hence I ought to like mathematics.” Thus, 
embarrassment or shame of not knowing mathematics could be an example of a 
phenomenon especially related to male identity. One of the questions asked to the 
students in the NRDC project was as follows: “Do you think it’s embarrassing to admit 
you are no good at maths? Is there a kind of shame (or stigma) attached to it?” (p. 57). I 
                                                 
16 In her doctoral thesis entitled ”Why teach mathematics to adults with lack of basic skills?”, Johansen 
(2006) deals with the justification problem in relation to adult mathematics education from the 
perspective of the politicians, the educational planners and the teachers.  
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have searched for “embarrass” in the transcripts and located the word in 19 interviews 
(14 female and 5 male). Half of the women answered yes to the question while 4/5 of 
the men said yes. Two of the women said no and two answered that it depends on the 
context. None of the men said no but one of them did not answer the question.17 In this 
very slender data material, I see a tendency, which can be examined by going deeper 
into the total data. 
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Providing effective learning support for students in the mathematical 
demands of tertiary study is a goal of many universities. This paper reports 
on three pre-semester bridging courses developed, delivered and evaluated 
by mathematics skills lecturers at the University of Western Sydney. These 
courses prepare students for specific mathematics content in nursing, 
statistics and engineering units. The goal is to develop students’ concepts 
and skills before they apply them in their mainstream unit, rather than 
administering ‘band-aid’ solutions after students experience difficulties. 
Findings suggest that bridging students are highly satisfied with the 
preparation they receive and that tailoring the content of the courses to 
student needs contributes to their readiness. More assessment is required 
into the long-term benefit to students of attending such bridging courses. 

The provision of mathematical support to university students, especially in their first 
year of study, forms an important part of the learning support services which many 
students use to develop their academic skills. At the University of Western Sydney 
(UWS) in Australia free mathematical support is provided before and during semester 
on six campuses by a small team of three permanent mathematics skills lecturers (one 
full-time and two half-time) in the university’s Learning Skills Unit. 

This paper reports on the development and effectiveness of three short pre-semester 
bridging courses at UWS – Numeracy for Nurses winter workshops, UniStep Basic 
Statistics and UniStep Maths Bridging for Engineering Students. These courses have 
been designed to a high standard to address the mathematical needs of students prior 
to commencing a mainstream unit. They are tailored in their content in that they not 
only teach the assumed mathematical knowledge for the unit, but they also introduce 
students to some of the content and skills they will encounter in those units. As such 
they provide an excellent opportunity for students to prepare themselves and gain 
confidence, thereby facilitating their transition to a particular unit of study. Such an 
approach is not only likely to be more cost effective, but is considered to be more 
educationally sound than the alternative of waiting until students experience 
difficulty, and possibly failure, and then attempting to provide mathematics 
assistance. 
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Literature Review: Students’ Mathematical Needs at University 

Students coming into Australian universities have a ‘broad range of abilities, attitudes 
and personal and educational experiences’ (Taylor, 1999, p. 212). According to 
McInnis et al. (2000), one third of students going directly from school to university 
feel unready to choose a course and two thirds do not feel well-prepared for university 
study. Lack of mathematical preparedness of students can be a strong barrier to their 
success in the first year of study at university (McInnis & James, 1995 cited by 
Taylor, 1999, p. 212). Godden and Pegg (1993) note three reasons for un-
preparedness in students: lack of mathematics skills, inadequate exposure to various 
mathematical topics and an increasing reliance on mathematics in courses not 
traditionally mathematically orientated. Also, the mathematical needs of mature-aged 
students may be greater than those of recent school leavers due to greater gaps in their 
mathematics education (McLoughlin & Marshall, 2000). Some students – often older 
ones – coming into university are already aware of their un-preparedness and actively 
seek ways to overcome it, while others need to be alerted to their needs (Stewart et al., 
2001; Egea, 2004). 

Strategies to address lack of mathematical preparedness include foundation courses, 
pre-semester bridging courses, drop-in centres, integrated curriculum support and on-
line support (Taylor, 1999; Godden & Pegg, 1993; Nicholls & Robertson, 2004). 
Taylor (1999) notes that these strategies have developed from concerns, not only in 
respect of students in traditional mathematical areas, but also in respect of students in 
non-mathematical courses. These strategies have goals of fostering success and 
independence in learning for disadvantaged or under-prepared students (Taylor, 1999; 
Godden & Pegg, 1993). 

For the strategy of bridging courses, Collins (1993) notes they are a way to ensure that 
students who have been offered a place can be brought up to ‘a standard quickly and 
without major expense’ and are ‘aimed at “topping up” or at addressing small discrete 
gaps’ in student’s preparation (p. 102). These bridging courses also address the 
affective domain in under-prepared students who ‘tend to underestimate their 
mathematical abilities, have low self-esteem and in general are very anxious’ (Egea, 
2004, p. 390). In the statistics bridging area, students often approach upcoming 
studies with dread, terror and an apparent lack of skills, yet subsequently succeed 
(Ormond, 1997). 

The outcomes of bridging courses can be measured in terms of the course itself and/or 
in terms of subsequent student success in mainstream studies (Golden & Pegg, 1993). 
It is essential therefore to define the aims of a bridging course so that its success can 
be determined. If the course is shown to be successful then this can provide 
justification for continuing to offer the course (Godden & Pegg, 1993). Bridging 
courses may provide social, as well as academic, benefits (Troskie-de Bruin, 1999), 
while sometimes a successful outcome can be that students decide to delay or avoid 
taking a particular subject (Collins, 1993). It has been suggested that bridging courses 
should be tailored towards meeting the needs of particular groups of students rather 
than ‘aiming too wide’ (Troskie-de Bruin, 1999). Measuring the subsequent effect of 
bridging courses on students’ academic performance in mainstream studies can be 
difficult to do (Troskie-de Bruin, 1999). Unfortunately it is often not even attempted 
due to the lack of prestige and funding of bridging courses (Godden & Pegg, 1993). 
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In this paper, the evolution and aims of the three UWS bridging courses will be 
described; the profile and needs of participants will be outlined followed by the 
methods used to evaluate course effectiveness and the results obtained. Outcomes of 
the courses are discussed, similarities and differences are highlighted, and outcomes 
are related to the relevant literature. Future directions are discussed, particularly those 
aimed at better gauging the effectiveness of such courses as a means of preparing 
students for particular areas of tertiary mathematics study. 

Numeracy for Nurses Winter Workshops 

The Course and its Evolution 
The Bachelor of Nursing degree program is offered at four of the university’s six 
campuses and has an annual first-year intake of well over 600 students coming from 
‘diverse social and educational backgrounds’ (Stewart et al., 2001, p. 209). 
Mathematical competency is of particular importance to nurses in order to minimise 
calculation errors when they calculate drug dosages for administration to patients. 
Knowledge of Year 10 mathematics (end of junior high school) is sufficient for these 
calculations (Hutton, 1998; Clarkson, 1990). However, deficits in the mathematical 
skills of nurses and difficulties experienced by nursing students have been reported in 
the literature over several decades (for example, Gillies, 2004; Hutton, 1998; Gillham 
& Chu, 1995). 

Mathematical support has been offered to nursing students at UWS for over ten years 
but a more systematic approach to this support was adopted in 1999 when a 
collaborative ‘Teaching Incentive Grant’ project involving nursing lecturers and a 
mathematics skills lecturer was set up to improve numeracy outcomes (Nicholls & 
Stewart, 2000; Stewart et al., 2001). Outcomes of this project include all first-year 
students completing a basic numeracy diagnostic test and compulsory follow-up 
tutorial to help them determine if they should attend the voluntary pre-semester 
numeracy bridging course where they can develop the concepts and skills needed for 
dosage calculations. 

The current Numeracy for Nurses winter workshop course is a ten-hour course over 
two consecutive days, scheduled to occur immediately prior to the initial introduction 
of dosage calculation and administration to first-year students. Course content has 
been influenced over the years by a number of factors such as teacher observations – 
by both nursing staff and mathematics skills lecturers – of common difficulties in 
dosage calculations experienced by students, skills deficits amongst nurses reported in 
the literature, and the reflections of staff teaching after each delivery of the course. 
The content includes concepts and skills considered fundamental to success in dosage 
calculation such as fractions, decimals and conversions between them, the metric 
system of measurement and unit conversions, weight and volume, mathematical 
problem solving skills, and estimation and checking skills. Content and activities are 
set in appropriate nursing contexts, where possible, providing relevance for students. 

Profile of Participants 
Over the last three years, attendance has more than doubled to the point where 
approximately one quarter of all first-year students choose to attend, indicating an 
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increasing awareness of the course. Participants are characterized by the following 
(figures in brackets are for the 2004 course): 

• a high proportion of females (92% of registrations in 2004 – slightly higher than 
the overall 86% female enrolment in nursing at UWS) 

• a high proportion of mature-age students (51% attending were at least 21 years 
of age; 33% were at least 26 years of age) 

• a long gap since last studying mathematics (80% had had a break of more than 
five years; 66% – more than 10 years) 

• a tendency not to have studied high levels of mathematics at school (60% had 
achieved the relatively low level of General Mathematics at the NSW Higher 
School Certificate or had not studied mathematics at HSC level at all) 

• a broad range of attitudes to the mathematics needed for drug calculations, with 
a few students expressing fear or terror – evident in the written reflections of 
students sought at various points during the course. 

Effectiveness of Course and Implications for the Future 
The effectiveness of the course is gauged in several ways including comparison of 
pre- and post-test scores, feedback, both formal and informal, from participants and 
teaching staff, as well as feedback from nursing staff as they monitor student progress 
in drug calculations. Overall the evidence suggests that the course serves a valuable 
role in preparing students in the key mathematical skills they will require for 
medication calculation and administration. For the 42% of students who completed 
the post-test in 2004, scores ranged from 50% to 100% with a mean of 80% (s.d. 15). 
This suggests that by the end of the course, students had a good grasp of the concepts 
covered. Other indications of the extent to which the course met its goals included 
generally very positive comments from participants, a rating of 4.4 (standard 
deviation: 0.89) on a scale of 0–5 in respect of the usefulness of the course in 2004, 
and acknowledgement from the Nursing Therapeutics 2 unit coordinator that, in 2003, 
no student failed Nursing Therapeutics 2 because they had failed the drug calculation 
component of the unit. 

Analysis of the 2004 course evaluations returned by 53% of participants revealed that 
what students valued most in the course was the opportunity to go back to basics and 
refresh their mathematical skills. Aspects of the course noted by students as being 
particularly useful included: 

• fractions and decimals and conversions between them 

• ‘developing understanding’, particularly in respect of what the ‘old rules’ were 
and ‘why they work’ 

• being able to put concepts into practice and seeing how mathematics is applied 
to nursing contexts, especially in relation to measurement concepts (for 
example, metric units and conversions, and weight per volume), and through 
doing hands-on activities involving scales, syringes and liquids 
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• knowing/confirming that there are ‘many ways to solve maths problems’ and 
that sometimes there is an easier/other way 

• building/restoring confidence 

• being taught by friendly, approachable teachers who gave ‘good explanations’, 
showed working out on the board, presented material in ways that were ‘easy to 
follow’, answered queries/uncertainties, and ‘let us ask silly questions’ without 
making us ‘feel stupid or dumb’. 

Based on student feedback, the annual Numeracy for Nurses winter workshop course 
continues to be an efficient and effective strategy aimed at preparing students for the 
mathematical demands of dosage calculation in the B. Nursing course. However, a 
number of challenges remain for the future. These include questions of how to attract 
into the course those students who are least well-prepared, and how best to cater for 
large numbers of participants and the diversity of their mathematical backgrounds and 
needs, particularly given the limitations of available resources, the continuing requests 
from a significant proportion of participants for an expanded program, and the fact 
that four campuses are involved. 

UniStep Basic Statistics 

The Course and its Evolution 
The UniStep Basic Statistics bridging course is a recent addition to the suite of 
bridging courses which form the university’s current enabling program called 
UniStep. The aim of UniStep is to ‘provide new UWS undergraduates, especially 
those from disadvantaged backgrounds, with opportunities to develop academic skills 
that will enhance their capacity to succeed in higher education’ (Parker & Nicholls, 
2004, p. 1). UniStep Basic Statistics is a 21-hour course run over seven evening 
workshop sessions in February. It commenced in 2004 as a result of requests from 
students for a specific preparation for statistics. 

When the course was initially designed, several key considerations were kept in mind 
when tailoring the content to the needs of students. The primary goals were to develop 
in students the fundamental concepts and skills they would need for the successful 
study of statistics, and to aid students’ transition into introductory statistics units in a 
range of discipline areas such as psychology, business, science, and health sciences. 
More specifically, the content needed to introduce students systematically to 
preliminary areas of statistical thinking which are often taught very quickly in 
mainstream statistics units. Another goal was to introduce key statistical concepts and 
skills in a context-rich and practical way that fostered understanding. 

Profile of Participants 
UniStep Basic Statistics is promoted to all newly-enrolled students and is conducted 
annually in February with an additional mid-year course commencing in 2005. 
Participants in the course have been enrolled in a variety of degrees, many of which 
are non-mathematical. In particular, 64% of participants for 2004 and 2005 who 
returned evaluations (n=70) were enrolled in an undergraduate business degree. 
Attendance figures of 56 and 46 respectively for 2004 and 2005 indicate that only a 
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very small percentage of the estimated 1500 students who enrol in mainstream 
statistics units each semester attend the bridging course. This raises the question of 
why other students who might benefit do not attend. 

Course evaluations reveal students attend because they are concerned about their level 
of preparedness and believe that doing a bridging course may therefore be beneficial. 
There was little explicit mention by students of anxiety or fear of statistics in their 
course evaluations (see Ormond, 1997); however it was nevertheless apparent that 
some students were not feeling ready to face statistics without obtaining some 
preparation. In terms of mathematical background, about 80% of students who have 
attended the two courses (n=70) had completed mathematics to the end of high 
school, suggesting no general lack of basic mathematical knowledge amongst 
participants. The perception of under-preparedness may be linked to the time away 
from the study of maths and the associated need to regain familiarity. For example, in 
2004 48% of students returning end-of-course evaluations (n=31) had not studied 
mathematics in the previous 2 years, while in 2005, for those returning first-day 
evaluations (n=39) the proportion was more than 70%. These figures also suggest a 
relatively high proportion of participants were non-recent school leavers. Lack of 
recent mathematics study may also have been a motivating factor for the 25% of 
students (n=70) who attended in 2004 or 2005 because they needed to refresh their 
statistical/mathematical knowledge. 

Effectiveness of Course and Implications for the Future 
Effectiveness of the course has been evaluated in various formal ways, including end 
of course student evaluations in 2004 and 2005, a first-day evaluation in 2005, a 
casual teacher’s end-of-course evaluation in 2004, and an analysis of student 
performance on the course’s final assessment task in 2005. End of course evaluations 
(n=31 in 2004 and n=28 in 2005) reveal that about 80% of respondents found the 
course was ‘very helpful’ or ‘extremely helpful’. About 70% felt the course was 
‘challenging but achievable’ while every participant felt the presentation of the course 
was ‘suitable’ or better. In 2005, the teaching quality was ‘satisfactory’, ‘good’ or 
‘excellent’ for all respondents. Unfortunately, however, not all students complete the 
course. For example, in 2005, only 65% of participants completed the course. 
Anecdotal evidence suggests work commitments, transport problems and the lateness 
of the evening workshops cause drop-offs in attendance to occur, but better data is 
needed on why students discontinue. 

Those students who do complete the course report that its most useful aspects have 
been: gaining a greater insight into and understanding of statistics, revision of the 
‘basics’, the course study notes, learning about graphing techniques and statistical 
terms, learning how to use calculators for statistical calculations, understanding of 
statistical measures and learning how to apply formulas. Some students felt the 
course’s main benefit was to be able to walk into their semester subject with some 
confidence to apply the concepts learned. In 2005, students were given a take-home 
final assessment on the content of the first five days of the course. An analysis of 23 
assessment papers was carried out to gauge student performance and understanding. 
The mean score was 29 out of 35 (82%) with a standard deviation of 2.8 marks 
indicating a high level of student achievement and a good understanding of many of 
the course concepts. 
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In 2004, the casual teacher’s observations were that the course was pitched at the right 
level but suggested that adding the normal distribution and z-scores to the content 
would be beneficial. After inclusion of these topics in 2005, about 28% of students 
listed standard deviation, z-scores or the normal distribution as being the most useful 
aspects of the course. This suggests that students value content which connects very 
clearly with mainstream statistics units. 

The above findings suggest that the course is pitched at the right level for most 
students, there is a high level of satisfaction with the course, students understand and 
can correctly apply many of the course’s basic concepts and skills, and student 
expectations of having their under-preparedness addressed by the course are being 
met. This can all be viewed as confirmation that the course content has been tailored 
appropriately to meet students’ needs, taught and understood well, and that the course 
achieves its aim of improving students’ skills and knowledge, although pre-testing 
would help to further substantiate this claim. 

Some students’ evaluation comments confirm that the course is meeting the goal of 
aiding their transition into an introductory statistics unit, although additional follow-
up evaluation would more clearly determine the impact of the bridging course on 
student transition. In particular, retention rates in statistics subjects for bridging course 
participants versus a similar control group of non-participants could be studied. Also, 
follow-up work on why some students do not complete the bridging course would be 
helpful. 

Given the large numbers of students who enrol in mainstream statistics units, there are 
probably many other students who might benefit from attending the bridging course. 
Work needs to be done to find out more about these students, why they do not attend 
and how to improve promotion methods to attract more of them into the course. 
Another area for further investigation is that of students who attend the bridging 
course after failing a mainstream statistics unit. 

UniStep Maths Bridging for Engineering Students 

The Course and its Evolution 
For the last ten years the Learning Skills Unit has run a pre-semester bridging course 
in February designed to prepare students for the mathematics component of the UWS 
engineering degree. The assumed knowledge in mathematics for engineering has 
decreased over the years from a relatively high level to an intermediate level of 
calculus and trigonometry. However, there is no formal requirement for students to 
have achieved this assumed knowledge to gain a place. Also, students who have been 
taught this assumed knowledge may not have fully mastered it. So the course has two 
roles: to expose students to this assumed knowledge and secondly to provide an 
opportunity for greater mastery of it.  

In 2004 the engineering bridging course became part of the UniStep program 
(mentioned in the previous section) and was broadened to accommodate any student 
enrolling in a degree with an assumed knowledge of calculus. These students now 
also attend the engineering bridging course. However close to 90% of the students 
attending continue to be engineering students.  

 305



In 2005 the bridging course was extended considerably from what was a five-day 
course taught only through lectures to a twelve-day course of morning lectures and 
afternoon tutorials. This was done to accommodate changes to the first year 
engineering degree program. One effect of these changes was that the bridging course 
needed to now include preparation in statistics as well as the usual topics of algebra, 
number plane and graphing, trigonometry, relations and functions, series, logarithms, 
and both differential and integral calculus. This expansion of the bridging course is a 
clear example of the tailoring of content based on consultation with relevant academic 
staff. Over the ten years of the bridging course, content and pacing of the course have 
continually been modified in response to staff and student feedback.  

In general, course content is aimed at giving students a transition from secondary to 
tertiary mathematics. Particular emphasis is placed on content considered to be of 
greatest importance in the engineering course as well as content known to cause 
students difficulty. The course also aims to enable students to: determine their 
readiness for studying a mainstream mathematics unit, inform them about available 
mathematics assistance, and provide them with opportunities to familiarise themselves 
with the campus and to interact at a social level. 

Profile of Participants 
Between 1996 and 2005, attendance at the course has varied between 130 and 180 
students. For the engineering students, this has represented approximately 30% of all 
first-year enrolments. Students are predominantly male and recent school leavers. For 
example, in 2005, 79% of those returning evaluations (n=96) had left school in the 
previous two years. Students’ mathematical backgrounds have changed considerably 
over the ten years of the course. In earlier years, nearly all students had studied 
calculus. For example, in 1996, 52% of students (n=65) had studied substantial 
calculus, 46%, some calculus and 2% possibly no calculus. By 2005, only 22% of 
participants (n=96) had studied substantial calculus, 50% some calculus, and a very 
high 26% had no previous calculus knowledge (2% undetermined). 

The reason for attending for two-thirds of participants is to refresh and/or improve 
their maths. Most of the remaining one third attends because the bridging course 
content teaches the assumed knowledge for their first semester mathematics unit. 

Effectiveness of Course and Implications for the Future 
First-day and end-of-course evaluations are used to gauge students’ impressions of the 
effectiveness of the course. Less formal methods of evaluation include observation by 
teaching staff of students’ performance on exercises and quizzes. There is no final test 
in this course; however introduction of an end-of-course on-line self-assessment is 
planned for future courses. In 2005, a staff survey was administered and an additional 
student survey was administered at the end of first semester, aimed at exploring 
engineering students’ perceptions of the contribution of the bridging course to their 
progress and performance in their first semester mathematics unit. 

End-of-course evaluations consistently show that students value the course. For 
example, in 2004 65% of students (n=62) found the course ‘helpful’ or ‘very helpful’ 
(on a five-point scale); the corresponding proportion in 2005 was 69% (n=58). In 
terms of difficulty of content, in 2004 and 2005 an average of 58% of students 
considered that the content was ‘challenging but achievable’. The spread of opinions 

 306



on the pace of the course remained virtually unchanged over the last two years, 
despite the fact that in 2005 the length of the course had been more than doubled. In 
2004, 50% (48% in 2005) indicated the pace was ‘suitable’, 28% (26%) indicated it 
was ‘fast’ or ‘very fast’ and 20% (24%) responded that the pace was ‘slow’ or ‘very 
slow’. A further analysis relating to pace revealed that 46% of those who had not 
previously studied calculus found the pace to be ‘fast’ or ‘very fast’, and 33% of those 
who had previously studied considerable calculus found the pace to be ‘slow’ or ‘very 
slow’. Thus it appears that the course is pitched roughly in the middle of the group 
and is appropriate for the majority of students. However in terms of suitability of the 
pace the broad range of responses illustrates the difficulty of meeting the needs of 
such a large number of participants, especially when their backgrounds and needs are 
so diverse. Of particular concern is whether the needs of the least prepared students 
are being adequately met. 

Some of the greatest benefits of the course stated by students are that it provides 
opportunities to: review and better understand high school mathematics, experience 
new topics, and learn different methods of approaching problems. Other benefits 
include: giving students their first experience of university and how it works, learning 
at a more mature pace, and experience in taking lecture notes. 

In May 2005, an end-of-semester questionnaire was completed by 72 students who 
attended the final lecture in their first-year engineering mathematics unit. It revealed 
that of the 43 students who did not attend the bridging course, 93% had previously 
studied calculus (51% substantial calculus, 42% some calculus) and 7% had not 
previously studied calculus. By contrast, for the 29 students who did attend the 
bridging course, only 69% had previously studied calculus (24% substantial calculus, 
45% some calculus) and 31% had not previously studied calculus. These results 
suggest that the bridging course is successful in attracting students who do not have 
the assumed knowledge for the engineering mathematics unit. Responses from those 
students who attended the bridging course (n=28) indicate that 50% consider that their 
performance would have been worse without the bridging course, whilst the other 
50% indicated that their performance would have been the same. This finding 
suggests that at least half the participants surveyed anticipated their marks would be 
higher as a direct result of attending the course. 

In 2005, staff evaluations were returned by four course teachers. Staff members were 
generally satisfied with the course. Two major concerns emerged: the poor behaviour 
of a few students in lectures, and the difficulty of adequately preparing students who 
have no background in calculus over such a short period of time. 

Discussion and Future Directions 

Analysis of the three bridging courses, the participants, and how well they meet their 
goals reveals a number of similarities, but also some notable differences. A common 
theme emerging from all three bridging courses was that students – both mature-age 
and recent school leavers – attend because they perceive a need to gain or regain basic 
mathematical knowledge and skills in preparation for an upcoming unit of study. The 
opportunity to prepare by learning or refreshing basic knowledge was an aspect of the 
courses that students valued highly, suggesting that the goal of preparing students is 
being met. As suggested by Stewart et al. (2001) and Egea (2004), self-awareness 
may be an important motivator influencing students to attend a bridging course. 
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Students also appreciate encountering some of the content of their mainstream unit, as 
indicated in their feedback, and some familiarisation with targeted content may 
contribute to their feelings of readiness to tackle the unit, thus assisting transition. 

Broad-ranging ability levels and educational backgrounds were themes common 
across all three groups of bridging students, reflecting a similar diversity amongst 
students entering Australian universities (Taylor, 1999). The need to prepare students 
for mathematical content in non-mathematical courses was a characteristic of both the 
nursing and statistics courses, as was the relatively high proportion of mature-age 
participants (Godden & Pegg, 1993; Taylor, 1999). By contrast, students attending the 
engineering bridging course included a much higher proportion of recent school 
leavers Differing levels of mathematical knowledge was particularly marked amongst 
the engineering bridging course participants. This lack of homogeneity amongst 
participants in the three courses poses particular challenges in the teaching and 
management of the courses. 

The degree of success in attracting target students to the bridging courses is variable 
and warrants further investigation. The reasons why under-prepared students do not 
attend, how to alert them to their needs (Stewart et al., 2001; Egea, 2004) and 
encourage them to attend are questions of particular concern in relation to the 
statistics bridging course which currently attracts only a small percentage of target 
students. Possible explanations for this include the fact that it is still a relatively new 
course, and unlike the nursing and engineering courses, it does not have a single 
discipline area from which participants are drawn, making promotion more difficult. It 
is also likely that high attendance rates occur in both engineering and nursing because 
the bridging course has gained a high profile amongst School staff, and the high level 
of acceptance and value placed on the course by staff results in more effective 
promotion of it by them to students. 

While the evaluation format did not specifically set out to explore the affective 
domain, students who expressed anxiety, fear or terror were fewer in number that 
might be expected, given the prevalence of negative attitudes amongst under-prepared 
students suggested by authors such as Egea (2004) and Ormond (1997). In many 
cases, students’ awareness of the need to be prepared translated into feelings of 
concern, firstly because they perceived themselves to be inadequately prepared, and 
secondly because they anticipated their under-preparedness might result in them not 
coping with their mainstream unit. Further investigation needs to be done in this area, 
particularly in relation to the extent of anxiety amongst bridging course participants, 
and whether the most anxious students choose to attend or alternatively, whether they 
avoid the experience because they find it too confronting. 

Fostering success and independence in learning is the underlying purpose of many 
mathematics support programs (Taylor, 1999; Godden & Pegg, 1993) and appears to 
have been achieved, to some extent at least, in each of the three bridging courses. For 
example, in respect of Numeracy for Nurses, many students clearly indicated that the 
bridging course had led to a growth in their knowledge, increased their confidence, 
and increased their ability to tackle mathematical problems. Targeting a particular 
group, expert knowledge of needs and careful tailoring to meet them, and continual 
monitoring and adjustment of courses in response to changing needs appear to be 
some of the key factors of student success in the bridging courses. 
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More research is needed to determine the extent to which students’ transition to study 
in particular discipline areas is enhanced by attending bridging courses, and also the 
impact of bridging courses on student retention and failure rates. Only in respect of 
Maths Bridging for Engineering Students was any attempt made to measure the 
longer-term effects on students of attending the course. Ideally the evaluation process 
for each bridging course should similarly include follow-up after students near the end 
of their mainstream unit in order to determine the impact of the bridging course on 
their performance. 
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Visual Math 2 
 

 
Eigil Hansen 

VUC Hvidovre-Amager 
Copenhagen 

Denmark 
eh-mat@post4.tele.dk 

 
 

 
At this workshop I’ll present new ideas and examples and methods for 
the teacher (or student) to spot the math potential in a piece of art. 
Some of the open exercises I produce every year and where art and 
math are connected have been translated into English and will be part 
of the workshop. 
 
Among other things I’ll share with you ideas about simple math in the 
composition of a painting, (math) considerations about hanging of a 
painting or a group of paintings, measurement, and prices.   
 
I’ve been giving similar workshops in Dublin (May 2005), London 
(2004 and 2007) and Belfast (ALM13 – 2006). 
 
Have you been to my workshops before? You are welcome again, and 
don’t worry, I’ll bring some new exercises. 
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Using a spreadsheet for teaching and learning 
 
 

Marj Horne 
Australian Catholic University 

marj.horne@acu.edu.au 
 

 
 
Spreadsheets provide a variety of tools and possibilities for use in the 
teaching and learning of mathematics.  The use of conditional 
formatting, scroll bars and fixed cell referencing for example can be 
used in a variety of ways. Some of the mathematical topics include the 
practice of basic number facts, algebraic variables, using dice and 
spinners in probability and exploring long run proportions and 
Pascal’s triangle as well as its connections to the Sierpinski triangle.  
Other uses include record keeping and recording diagnostic test data 
for a class to provide an easy visual scan.  This will be a practical 
session using Excel.  
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An Exploration of Peer Coaching 
 

 
Ann McDonnell 

Skills for life (numeracy) 
LBBD 

ann.mcdonnell@lbbd.gov.uk 
 

 
I have been involved in the delivery of the Subject Learning Coach 
Programme devised and supported by a consortium including the, 
DFES the Standards Unit, Hay, Oxford Brookes and others.  The 
program was designed to transform teaching and learning by using 
peer coaching to encourage the use of innovative teaching methods 
within a supportive environment. Peer coaching is described as   
 
“  a process through which two or more colleagues work together to 
reflect on current practices; expand, refine and build new skills; share 
ideas; conduct action research; teach one another; and problem solve 
within the workplace.” (Robbins, 1991)  
 
 
The purpose of this workshop is to explore elements of the coaching 
process participants will:  
 
• examine their own strengths, drivers, traits and behaviours  
• take part in some coaching activities including the use of  

the GROW model  
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Alternative Mathematical Delivery 
 
 

Louise Randall Todd Troutmann 
Lansing Community College Lansing Community College 

randall@lcc.edu 
 

ttroutmann@lcc.edu 

 
 

The Department of Mathematical Skills at Lansing Community 
College, Lansing, Michigan, USA, enrolls more than 8000 students 
each year. These students enroll in Prealgebra, Introductory Algebra 
and/or Intermediate Algebra, courses that are primarily considered 
PreCollege Level. 
 
In an effort to meet the needs of all students and address their various 
learning styles, the Math Skills Department delivers these courses in 
six different delivery methods.  Students may enroll in a lecture class, 
an internet class, a laboratory class, in a lab and lecture combination 
class, in an internet/lecture combination along with offering these 
classes at off campus sites.  We are guided by national mathematical 
theory and standards. 
 
Collecting enrollment data, in addition to success data, has been a 
contributing factor in the decision making as it relates to course 
offerings. 
 
We would like to share our data and information regarding the ways 
in which we offer our courses and the success we have had in each 
method. 
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Topic Group A 

National Constraints on and Direction of Numeracy 
Education 

David Kaye Juergen Maasz Kathy Safford – Ramus 

London South Bank University 
United Kingdom 

david.m.kaye@btopenworld.com  

University of Linz 
Austria 

juergen.maasz@jku.at    

Saint Peter’s College 
United States of America 

ksafford@spc.edu

 

Our meeting in Belfast in June 2006 had two parts.  In the first part the group 
decided where to put the focus of the meetings and in the second part the 
participants shared their experience and descriptions about the situation in their 
countries.  What was the main focus?  It was the conditions of the institutional, 
social and economical frame of our work as practitioners and researchers in the 
area of Adults Learning Mathematics. 

At ALM conferences it is an ongoing theme of unofficial talks at breaks or while 
walking through the conference buildings: What is happening at home?  What has been 
changed by the government or by those institutions from whom we get money? What 
are hidden or open rule for example to get funded by EU for a joint research project?  Is 
there any evaluation of the effects of adult education by the government? Do we have 
fixed jobs or only financing by short time projects?  Who is deciding about the 
direction of work?  How the effect or success is measured? Are there any stories about 
crazy activities by the administration of our institutions at home?  There are! A lot of 
stories!  

All this communication is not part of our official conference communication.  Maybe 
something is told as a joke at the beginning of a presentation.  “I did not want to present 
this here but I have to do it to get money for the travelling costs!”  “The research I am 
going to present now was part of a big nonsense project but I do not want to talk about 
this frame here.” 

We all had the feeling that it is more and more important for our work to talk about the 
frame of our working situation in a more official way.  The first step to do this was very 
easy.  Very soon we had the impression that the situation in different countries is really 
very different.  So we decided to collect information about the different countries.  The 
inputs given by the participants of topic group A were reported and collected by David.  
This paper is an informal analysis and summary of the points of convergence and 
divergence between the national discussions.  The appendix contains the actual points 
made by contributors to the discussion. 
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Funding 

The strongest support for a national numeracy effort appears in the United Kingdom.  
Since 2000, a series of research projects and reports have advanced the development of 
a national adult numeracy core curriculum accompanied by teaching and diagnostic test 
materials.  Individuals from Sweden and Denmark spoke of historically strong support 
for adult numeracy but expressed concerns that there has recently been a shift in 
funding from adult programs to research centred on children.  In the United States, the 
source of educational research monies has migrated from the National Science 
Foundation (NSF) to the Department of Education (ED).  The funding for the National 
Center for the Study of Adult Learning and Literacy (NCSALL) ends in early 2007 and 
the ED-funded Adult Numeracy Initiative (ANI) is only a one-year project.  There is 
negligible support in Germany and Austria. 

Economic Influence 

Virtually all participants reported an increasing emphasis on numeracy as an economic 
concern with research, and funding thereof, focusing on mathematics education for 
upgrading workplace skills.  An Australian colleague spoke of the “vocationalisation” 
of basic mathematics education accompanied by an overall decrease in the mathematics 
components of the vocational courses, even those in engineering.  A Swedish 
researcher characterized this as a shift from a personal growth model to one of 
economic development.  In the United States, projects like Equipped for the Future that 
emphasized the importance of numeracy for citizenship and parenting as well as work, 
are no longer funded by the government.  Competition in the global market now has 
prominence.  In Germany, the recent growth of unemployment would likely spark a 
major economic reconstruction but there are currently no government decrees 
promoting numeracy programs. 

Teacher Training 

Teacher training is prominent in the UK projects funded by the National Research and 
Development Centre for Adult Literacy and Numeracy (NRDC) as well as the 
development of numeracy specialist qualifications for post-16 teaching.  No other 
country seems to be making similar efforts although a survey of professional 
development practices and qualifications was a task within the American ANI.  In fact, 
Austrian, Danish and Swedish colleagues reported deterioration in teacher quality 
resulting from funding cuts that drove experienced teachers away or privatization of 
numeracy instruction to firms with looser teacher criteria and lower salaries.  In the 
Netherlands there are no specific qualifications for teachers of adult education, 
including numeracy. 

Learner Characteristics 

Immigration and school-leaving were two issues that participants saw as escalating 
influences on adult education.  A participant from the Netherlands stated that numeracy 
is now subordinate to the provision of language skills for second language learners 
(SLL).  A US colleague asserted that the highest demand in adult education was 
language instruction for SLL students.  Increased school-leaving qualifications are 
causing more adolescents in the 16-19 age brackets to dropout of traditional school 
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instruction and into programs designed for adult students.  This is challenging programs 
designed for older, motivated students from both curriculum and financial perspectives.   

Assessment 

Assessment appears to still be traditional and competence-based.  No one spoke about 
innovations in assessment that would reflect the changes in content and delivery that 
are occurring on the elementary and secondary levels in the schools.  A colleague from 
the United States alluded to federal attempts to test tertiary students via a standardized 
assessment tool but expressed doubt that it would occur given the level of funding 
available and the resistance within the higher education community. 

Conclusions 

The intuitive sense that there is a broad range of differences between nations would 
appear to be true.  One path that Topic Group A might pursue is a discussion of recent 
research reports from the UK and US as applicable, or not, to each member’s national 
situation.  As an alternative, perhaps members can identify research project(s) that 
could be conducted in each country and the results compared.  Whatever course we 
follow, Topic Group A must strive to advance research in adult mathematics education 
by moving forward, even if the annual effect seems infinitesimal. 

Appendix 

Reports on National Strategies with particular emphasis on Government interventions: 

Australia 

• Vocationalisation of basic mathematics 

• Vocational courses (including engineering) had maths component reduced 

• More generic support teaching in vocational courses – less emphasis on numeracy 
separately 

• Research projects being encouraged on vocational topics. 

Austria 

• “There is no need”! (official view) 

• People are put on courses so they disappear from unemployment statistics 

• Increase in private providers being used – brings in competition: now paying 50 – 
60  Euro per day for teaching. 

Sweden 

• Comparatively high level of government supported intervention in adult 
education 

• Good investment in adult numeracy historically but recently complaints about 
reduction in funding – there has been a shift of funding from adults to children 

 319



• Shift from a personal growth model to one of economic development 

• There is still good support for informal education 

• Affected by trends from EU under “Lifelong Learning”  

• More marketing in education 

• Teachers in private sector are less well educated. 

Denmark 

• Similar situation to Sweden 

• Reduction in funding over last 6 years but for electoral reasons some increases 
now put in place, but damage already done, e.g. teachers resigned 

• In survey of practice in various teaching situations could not find evidence of 
‘numeracy’ by name but some increase in a focus on numeracy in content 

• A growing need for more 16- 19 further education. 

Germany 

• No government “decrees” 

• No public discussion on government programmes 

• Some private ‘schools’ and some folk ‘schools’ 

• Recent growth of unemployment – now over 10% 

• Government money going into private training – very traditional style 

• Currently a problem of major economic reconstruction 

• Evidence of 5-10% low achievers. 

Netherlands 

• Adult numeracy embedded in system of lifelong learning 

• Competence based system of assessment  

• Numeracy now hidden – not on list of priorities compared to provision for second 
language speakers 

• Some research results awaited to show level of need for adult numeracy 

• No specific qualifications for teachers of adult education – including numeracy 

• From EMMA project some research on numeracy needs. 
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UK (England & Wales) 

• Recent developments start around 2000 with Moser report and the launch of the 
government led Skills for Life Quality Initiative (SFLQI) 

• This includes the development and publication of a national adult numeracy core 
curriculum (Literacy and ESOL produced at the same time) and training provided 
for current practitioners. 

• Funding for production of teaching and diagnostic test materials 

• Research funded through the NRDC (National Research and Development Centre 
for adult literacy and numeracy) and the more recent Maths 4 Life research 
project 

• Development of numeracy specialist qualification to be taken in addition to post-
16 teaching qualification 

• Lack of funding to release teachers for part-time courses 

• Government funding for some adult courses being reduced 

• Growing emphasis (government policy) on courses for 16-19 sector linked to 
employment skills and vocational qualifications 

• Current debate is about  

• The re-writing of the post-16 teaching qualifications and within that the content 
of a specific numeracy pedagogy 

• The term ‘numeracy’ and the development of ‘functional mathematics’ within 
‘functional skills’. 

United States of America 

• Changing curriculum and changes in teacher training in all subjects including 
mathematics 

• There are fewer topics with greater depth 

• Adult numeracy is on the fringe of literacy in USA 

• NCSALL funding is coming to an end 

• Government is ending direct national financial support and moving it to State 
funding 

• Oversight of research has been moved to Department of Education which favours 
large scale surveys and this has taken money from math education projects 

• The provision of adult numeracy is State funded, and all are different 
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• State budgets for adult education cut by 60% 

• Evidence of adult numeracy needs ignored 

• Assessment of adult numeracy/math very traditional 

• The highest demand in adult education is for ESL (English for speakers of other 
languages) 

• New proposal on college graduation – this can affect millions of people 

• Possible assessments to be provided nation-wide but with so little funding is not 
very likely to happen. 
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Topic Group B 

Mathematics Learning Centres in Third Level: Providing Solid 
Foundations or Papering over Cracks? 
 

Eabhnat Ni Fhloinn Olivia Gill 

Mathematics Learning Centre, 
School of Mathematical Sciences, 

Dublin City University 

Mathematics Learning Centre, 
Department of Mathematics and Statistics, 

University of Limerick 

eabhnat.nifhloinn@dcu.ie olivia.gill@ul.ie 

This report stems from Topic group B who met once during the conference 
to discuss issues in learner support. The discussion was led by two of the 
managers of well-established mathematics learning centres in Ireland. The 
idea for the topic group arose from issues arising in such centres. One of the 
main aims of the session was to discuss these issues with colleagues from 
other institutions and indeed other countries in an attempt to highlight these 
challenges and, ideally, offer suggestions on how to deal with them. 

 

The authors began the session with a presentation on the specific facilities currently in 
place for adult learners in the University of Limerick and Dublin Institute of 
Technology, namely front-end tutorials, support tutorials, one-to-one tuition, bridging 
courses and so on.  This was followed by a discussion on the effectiveness of these 
services and how this effectiveness is currently measured (through attendance and 
uptake). 

 

Members of the topic group were then split into three sub-groups, in order to allow 
smaller group discussions on specific topics to take place. Many of those in attendance 
were involved in mathematics support in some shape or form, although not necessarily 
in maths learning centres. Each sub-group was provided with a list of discussion 
questions to address; following their discussion, a group leader reported the key points 
back to the main group for further analysis. 

 

• Topic group undertaken while author was Manager of Students’ Maths Learning 
Centre in Dublin Institute of Technology 

 
The discussion questions provided were as follows: 

Group 1 

• Are Mathematics Learning Centres the optimum approach to tackling students’ 
difficulties with mathematics? 

• How can the centres maintain the quality of mathematics education in their 
institution? 
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Group 2 

• Are (or should) adult learners (be) treated/taught differently to other students? 
 

Group 3 

• How can we encourage students who need assistance to make use of the centres 
earlier in the year? 

• Are we reaching all at-risk students and adult learners? If not, how do we 
encourage all learners who need help to attend? 

 

Results of discussion 
 
For the first question, it was agreed that Mathematics Learning Centres are indeed an 
important safety net for students who have difficulties with mathematics. It was stated 
that they should be integrated more into mathematics departments and there should be 
more communication with faculty members who teach the mathematics courses where 
these students are having trouble. It was even suggested that mathematics learning 
centres should have some influence on how material should be taught as this may avoid 
some of the difficulties that arise from poor teaching practice.  

 
As regards the issue of maintaining the quality of mathematics education, members of 
the group emphasised that it is important not only to maintain but also to improve the 
mathematics education in our institutions. It was suggested that, three weeks prior to 
examinations, support centres should no longer be accessible to students who have 
never used the centre before, allowing only regular attendees to utilise the service or at 
least regular attendees should be made a priority. Again the notion of increased 
communication, dialogue and feedback between mathematics support centres and 
mathematics faculty/teaching staff was mentioned here as a way of improving the 
mathematics education of students in third level.  
 
The question of adult learners of mathematics and how they should be taught was then 
discussed. It was interesting to note the difference between the Irish and Norwegian 
participants. The Norwegian participants stated that in their institution, adult learners 
and traditional age students are treated the same, with adult learners receiving the same 
attention and no extra support classes. The Irish participants agreed that adult learners 
in Ireland are treated differently to traditional age students. It was agreed that this is 
appropriate as adult learners have different learning needs, having been out of 
education for a long time. The work of mathematics learning centres is crucial for 
students such as these in filling in gaps in student knowledge and the refreshing of 
material learned possibly long ago.  
 
On the issue of attracting all at-risk learners to the support centres and reaching these 
students early in their third level studies, there were a number of suggestions. 
Advertising through radio advertisements and posters on public transport was 
suggested. One member of the group suggested handing out flyers to prospective 
students quoting comments from previous satisfied users of mathematics learning 
centres as a way of promoting the centres. Another innovative idea was to put 
mathematics puzzles (without solutions) on beer mats in student bars to encourage them 
to attend mathematics learning centres if they could not work the puzzles out. In 
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addition, it was recommended that tours of support centres and even video 
presentations should be incorporated into tours during orientation week so that students 
are introduced to the service immediately and not only find out where it is situated but 
also what services it provides. 
 
To reach all at-risk learners, the members thought it crucial to break any perception of 
“remedial help” that may exist so that students do not feel a stigma if/when they attend. 
A comfortable environment with approachable staff is essential for attracting learners to 
such centres.  
 
It was suggested that some academic staff/mathematics lecturers may feel threatened by 
mathematics learning centres for various reasons. Good liaison between support centre 
staff and mathematics lecturers will ensure that all academic staff are aware of the 
facilities provided by support centres. In this way, lecturers can promote the centres to 
their students and will be aware that the learning centres do not pose any threat to them 
as teachers/lecturers.  
 

Conclusion 
Recent concerns over falling levels of mathematical preparedness among students 
entering third level mathematics-intensive courses, in addition to increasing diversity in 
student populations, has led to the establishment of mathematics learning centres in 
many third level institutions. Numerous issues arise in the organisation and 
management of such centres. In this topic group, the authors organised a discussion of 
some of the most pertinent of these matters and many constructive opinions and 
suggestions were offered which can be put in operation to further the effectiveness of 
such centres.  
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Increasing Learning by Decreasing Choice:  
What Do Students Think? 

 
Michael Carr Eabhnat Ní Fhloinn 

Dublin Institute of Technology Dublin Institute of Technology 
Michael.carr@dit.ie Eabhnat.nifhloinn@dit.ie   

 

In first-year engineering mathematics programmes in Dublin 
Institute of Technology, students were commonly required to 
attempt five out of eight questions in their end-of-year 
examination.  As these questions are based on well-defined 
areas, this allows students to entirely omit certain topics and 
still perform impressively.  This approach causes serious 
problems in later years, as students lack the basic knowledge 
required to attempt more advanced mathematics.  A common 
example of this is differential equations: many students skip 
integration in first year, only to discover this is a pre-requisite 
for second and third year material.  This observation is borne 
out by the fact that the most common problem for which 
engineering students sought help in the Students’ Maths 
Learning Centre last year was basic integration, with 56% of 
those coming from second or third year. 

One way to address this problem would be by reducing (or 
even eliminating) choice questions on mathematics papers in 
first-year: if the material covered is necessary groundwork for 
later years, it should not be possible for students to omit it 
entirely.  In this study, the results of an anonymous survey 
completed by students to determine their opinions of reduced 
choice in early years are presented. 
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Appendix 1

ALM ACHIEVEMENTS 
 

Founded 
 

 ALM established as an active international research forum for Adults 
mathematics education /numeracy, and international educational charity. 

 
 

Activities 
 

 14 ALM International Conferences organised in locations around the 
world. 

 13 ALM proceedings published or in the process. 
 ALM website established and on-line for a number of years. 
 ALM Newsletter published since  
 ALM electronic journal (ALMIJ) in its 3rd Volume. 

 
 

Academic recognition 
 

 ICME-8: Invitation to members to Chair/organise WG 18: Adults returning to 
study Mathematics 

 ICME-9: Invitation to members to Chair/organise WGA 6: Adult and Lifelong 
Education in Mathematics 

 ICME-10: Invitation to members to Chair/organise TSG 6: Adult and lifelong 
Mathematics Education      

 ICME-11: Invitation to members to Chair/organise TSG 8: Adult mathematics 
education 

 International Handbook of Mathematics Education: Invited chapter (chapter 
20, Vol. 2) 

 Second International Handbook of Mathematics Education: Invited chapter 
(chapter 4, Vol. 1) 

 
Books/Publications 

 
 Various publications including proceedings, books, and journal articles (see 

ALM Bibliography Appendix 2) 
 Contribution to special issue of Literacy & Numeracy Studies: An 

International Journal in the Education and Training of Adults (Vol. 11, no. 
2 2002) 
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Appendix 2 
 

 
 

International Congresses on 
Mathematical Education 

ICME 
 

ICME conferences are held every four years and they are the most important events in 
the Mathematics Education calendar. ALM has made a significant contribution to 
these events since ICME 8, Seville, 1996, by contributing to Working/Topic Groups 
on Adult Mathematics Education and Numeracy.  
 
 
 ICME-8, 1996, Seville (Spain) 
 WG 18: Adults returning to study Mathematics 
 Organising Committee: Gail FitzSimons (chief organiser), Diana  Coben, 
John O’Donoghue 
 
 ICME-9, 2000, Tokyo/Makuhari (Japan) 
 WGA 6: Adult and Lifelong Education in Mathematics 
 Organising Committee: Gail FitzSimons (chief organiser), Diana  Coben, 
John O’Donoghue 
 
 ICME-10, 2004, Copenhagen (Denmark) 
 TSG 6: Adult and lifelong Mathematics Education 
 Organising Committee: Tine Wedege, Jeff Evans, (Co-chairs) 
 Marta Civil, Gail FitzSimons, Wolfgang Schlöglmann 
 
 ICME-11, 2008, Monterrey, Mexico 
 TSG 8: Adult mathematics education  
 Diana Coben (chair), Martha Villavicencio (chair), Gelsa Knijnik (chair) 

  John O'Donoghue, Maria da Conceição Fonseca  
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An ALM Bibliography 
  Published writings 

By ALM members to May 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Compiled by 
Diana Coben 

(Work in progress) 
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ALM 1 Jeff Evans & Ingrid Thorstad  
Indeed, the idea of numeracy has been used to emphasise the need for "the maths" to be learned (and often used) in context. 
What distinguishes the context of everyday numerate thinking and problem solving from that of academic mathematics is the 
different activities and practices which form the different contexts. Thus the numeracies used in the work of builders, 
pharmacists and shop-managers are all different - because they are based in different practices and hence are specific to them. 
Therefore there is in principle a discontinuity between, say, school maths, and the numerate ideas and skills that are used in 
shopping - or between numerate aspects of two different practical activities, such as shopping and playing bridge. These ideas 
have been explored and developed in a wide range of recent research projects: those of Nunes, Schliemann and Carraher (e.g. 
1993) in Brazil; those of Jean Lave (1988) in the USA (for a summary, see Evans and Harris, 199 1). those of Valerie 
Walkerdine and others in the UK (e.g. Walkerdine and Girls and Maths Unit, 1989J; and those of Nick Taylor and others 
working within the democratic movements in South Africa (e.g. Taylor, 1989).  
Evans, J & Thorstad, I (1995) Mathematics and Numeracy in the Practice of Critical Citizenship (in proceedings of ALM1)  

ALM 2 Paul Ernest  
What must be emphasised is that absolutist philosophies of mathematics are not concerned to describe mathematics or 
mathematical knowledge. They are concerned with the epistemological project of providing rigorous systems to warrant 
mathematical knowledge absolutely (following the earlier crisis in the foundations of mathematics arising from the introduction 
of Cantor's infinite set theory). Many of the claims of absolutism in its various forms follow from its identification with rigid 
logical structure introduced for these epistemological purposes. Thus according to absolutism mathematical knowledge is 
timeless, although we may discover new theories and truths to add; it is superhuman and a historical, for the history of 
mathematics is irrelevant to the nature and justification of mathematical knowledge; it is pure isolated knowledge, which 
happens to be useful because of its universal validity; it is value-free and culture-free, for the same reason.  
Mathematics as a discipline (what professional mathematicians understand as mathematics) and school mathematics should be 
distinguished. School mathematics is not just a subset of the discipline of mathematics. It should instead be regarded as a 
different subject, comprising such elementary topics as number, measurement, algebra, geometry, statistics, probability, 
computing and problem solving. All of these topics are studied not for their own sake but for their practical and cross-curricular 
applications, and as a basis for further study. Much of school mathematics is closer in content to numeracy, to contextual 
mathematics, to the mathematics of commerce and industry, than to the discipline of mathematics itself. The main concern of 
pure mathematics with axiomatic systems and the rigorous proof of theorems, for example, is largely irrelevant to school 
mathematics.  
Ernest, P. (1995) Images of Mathematics, Values and Gender: Philosophical Perspective (in proceedings of ALM2)  

ALM 2 Roseanne Benn  
The Cockcroft Report (1982:71) suggested that there are three elements in mathematics teaching - facts and skills, conceptual 
structures, and general strategies and appreciation. The last is of interest to this paper. General strategies are defined as 
procedures which guide the choice of which skills to use and which knowledge to draw on. Crucially they enable a problem to 
be approached with confidence and with the expectation that a solution will be possible. With these strategies is associated an 
awareness of the nature of mathematics and attitudes towards it. An alternative approach to mathematics teaching can be 
developed by adopting an alternative view of the nature of mathematics. What follows are two examples of viewing 
mathematics, not as a certain, abstract, neutral discipline but as a human invention, a world of ideas created not by God but by 
human beings.  
Benn, R. (1995) Mathematics: Certainty in an Uncertain World?  (in proceedings of ALM2)  

ALM 3 Mary Harris  
The point I want to make is that in the hierarchy of human knowledge, mathematics was second only to direct revelation from 
God. This high status of mathematics in the Liberal Arts is of course older than Christianity, but it was Christianity that 
introduced the idea into English education a good fifteen hundred years ago.  



 

Most histories of mathematics do not record much of the numerate goings on of the world outside formal education, for these 
are perceived by the generally liberally educated writers of the histories as something separate from mathematics. Yet in those 
fifteen hundred or so years when mathematics was a university matter, agriculture, trade and commerce burgeoned, people built 
canons, castles, and cathedrals, roads and bridges, mines and factories, indeed started a whole industrial revolution: the absence 
of a mathematical education does not seem to have stopped them.  
So where does Chaucer's Manciple fit into this saga? He was illiterate but that did not stop him being effectively numerate, and 
it clearly did not bother anyone. There are social histories that tell us how many people of a particular age were literate, but that 
bears no relationship to how numerate they were. I know it depends on how you define numeracy, but I believe it is a bad 
mistake, stemming from our own, modern insistence on teaching numeracy through and therefore after literacy, to assume that 
numeracy depends on literacy- It does not. It is the examining of it that does, but that is a bureaucratic, not an educational 
matter.  
Nobody who builds a house, manages a market stall or runs a farm however small, is innumerate. It is ridiculous to think of a 
farmer who does not know how many chickens she has and how many eggs she expects, how much milk she is getting from 
how many cows, and how much winter fodder will have to be laid in for them. Nobody ploughs a furrow without some clear 
idea of how long it will take, how many furrows can be ploughed in a day and what the crop yield is hoped to be, whether or 
not the farmer writes is down. Nobody spins without knowing how much thread she will produce from how many fleeces and 
how much more she will have to spin before she has enough to send to the weaver.  
The essential point if that the very same social forces and philosophies that established mathematics as the highest peak of 
human endeavour, established women as the lowest form of human life, and for nearly fifteen hundred years of education, kept 
the two as polar opposites.  
My desire to explore mathematical thinking in the less literate, stereotypical women's work of textiles, was one reason that 1 set 
up, some years ago now, an exhibition carefully called Common Threads, that wove together the two most ancient and 
stereotyped contrasts in education, the high intellectual masculinity of mathematics and the low, unintellectual femininity of 
needlework. By demonstrating the undoubted mathematics within needlework itself, I aimed to expose both stereotypes for 
what they were. The implications went far beyond textiles and one of the effects of Common Threads was to demonstrate, not 
so much the mathematical nature of needlework, as the very narrow and historically gendered focus of traditional mathematics 
education and its expectations.  
As Alan Bishop (1991) has shown, every culture that has ever been studied has developed six fundamental mathematical 
activities: counting, measuring, locating, designing, playing and explaining. In the colonial export model, counting and 
measuring predominate as they do in this country. The visual, spatial and philosophical items on Bishop's list are recognised as 
the activities of the privileged and are also recognisable in the work women do outside the numeracy class. Indigenous 
mathematics is now appearing in the school textbooks, but the structures of the books remains that of the world hegemony of 
mathematics education. No matter that young women do much visual and spatial work even in their imported needlework, and 
handle the philosophical meanings of their indigenous culture, their social status in the colonial aftermath does not permit these 
to be recognised.  
Harris, M. (1997) Women, Mathematics and Work (in proceedings of ALM3)  

ALM 3 Dave Tout  
Claiming and naming numeracy  
A big issue in Australia over the last few years has been that of the usage of the term numeracy itself and the concept of critical 
numeracy and what this means. Apart from the US there seems to have been little debate or discussion on this issue.  
One of the significant things in Australia which appears different from much practice overseas is that we are now actively using 
the word "numeracy". There seems to be almost Australia wide agreement that yes, we can use that word to talk about what we 
do - it isn't downgrading what we do, it isn’t inferior to mathematics - and as we said in the introduction to the Adult Numeracy 
Teaching course: "numeracy is not less than mathematics, but more". It was apparent that many overseas countries still viewed 
the term numeracy as meaning the basics numbers and some arithmetic skills - and therefore some rejected its use as a term to 
describe our work and field, and preferred to stick with the term mathematics with some adjective to help define it such as 
everyday maths.  
We believe that numeracy is about making meaning in mathematics and being critical about maths. This view of numeracy is 



 

very different from numeracy being just about numbers, and it is a big step forward from numeracy or everyday maths that 
meant doing some functional maths. It is about using mathematics in all its guises - space and shape, measurement, data and 
statistics, algebra, and of course, number - to make sense of the real world, and using maths critically and being critical of 
maths itself. It acknowledges that numeracy is a social activity. This is why we can say that numeracy is not less than 
mathematics but more. It is why we don't need to call it critical numeracy - being numerate is being critical.  
Tout, D. (1997) Some reflections on adult numeracy (in proceedings of ALM3)  

ALM 3 Dhamma Colwell  
The term mathematics triggers very strong negative feelings in many people: anxiety, panic, fear, or anger [Buxton. 1981]. 
They may unconsciously label the everyday maths they use as ‘common sense’ to avoid triggering those emotions.  
Part of the problem of definition is nomenclature: what I am referring to as 'mathematics' is often called 'numeracy' by 
academics and policy-makers, (but not by the general population) Although they often mean a much narrower field of 
knowledge and skills: what used to be called 'arithmetic'.  
In doing ethnographic work there is a problem about labelling an activity as mathematical if the participants n the stud deny that 
that is what they are doing. I think there is a parallel here with the study of grammar in language work. Speakers of a language 
do not have to have any formal knowledge of the grammatical structure of the language in order to speak grammatically. They 
may be totally unaware that they are using grammar. Similarly people can perform all sorts of activities that can be modelled as 
mathematical, without being aware that they are using mathematics.  
Colwell, D. (1997) Adults' experiences of learning and using maths in a second language (in proceedings of ALM3)  

 

ALM 4 Roseanne Benn  

 
Benn,R (1998) An Introduction to Adults Count Too (in proceedings of ALM4) 

 

ALM 4 Una O’Rourke and John O’Donoghue  
Perspectives on Numeracy  
The term numeracy was first coined in 1959 by the Crowther Committee. It was strongly related to literacy at its inception. 
Since then it has undergone many changes in definition. A brief overview of sonic of the perspectives, which are currently 
evident in the literature will be presented. Firstly, one cannot but be struck by the political rather than scientific nature of the 
definitions and perspectives.  
Examining the literature related to numeracy, three distinct broad categories of definitions can be identified. There are those 
which relate to social requirements (Evans 1992; Thorstad 1992 and Paulos 1988). Secondly, a set of definitions point to the 



 

strong link between numeracy and mathematics (Sowder 1990; Edwards 1988 and Le Roux 1979). Finally a group of authors 
strongly tie any definition of numeracy to literacy, (Gal 1994; Skovsmose 1994; Galbraith 1992 and Chapman and Lee 1990). 
A common theme, which threads all of the definitions is that of communications. All authors identify a role for numeracy in 
enhancing the transmission of information in order to facilitate an individual's understanding of the world.  
 

O’Donoghue, J & O’Rourke, U (1998) Guidelines for the Development of Adult Numeracy Materials (in proceedings of 
ALM4)  

ALM 5 Willem Houtkoop & Stan Jones  
The numeracy part of ILSS will focus on the ability to interpret, apply and communicate mathematical information in four 
domains: everyday life, work situations, societal and community situations and further learning. The Numeracy Working Group 
of Statistics Canada has developed a framework for the assessment, including a set of items and a background questionnaire.  

Houtkoop, W. & Jones, S. (1999) Adult Numeracy: an international comparison (in proceedings of ALM5) 

ALM 5 Dhamma Colwell  
My teaching of basic maths to adults developed within the culture of adult literacy work: my aims have been the empowerment 
of students, which I have tried to achieve by helping them recognise the mathematical skills and knowledge they have acquired 
outside the educational system, as well as trying to promote their understanding. of mathematics and its applications. These two 
aspects of maths are represented by the right hand and top vertices of the triangle in the model in Fig. 2. 

 
 Fig 2 Dhamma’s version of three approaches to teaching basic maths  

 
In our triangular model, there is no place for students' reflections on their own learning. I have represented this by the apex of a 
tetrahedron in Fig. 3, with the original triangle as the base.   

 



 

 
 

 

ALM 5 Sue Elliott  
The name of the course, 'Advanced Numeracy', reflects the need for a 'legitimising label' in order to gain recognition and 
approval for accreditation from the institution. It also, much more importantly, reflects the complexity and status that we 
ascribe to the term numeracy. This advanced numeracy is not the utilitarian ability to perform basic arithmetic operations. The 
term 'advanced numeracy' has at its heart what Marilyn Frankenstein describes as 'The kind of mathematical literacy needed to 
clarify issues, to understand the structure of society, and to support or refute options (which) is more than the ability to 
calculate...' (1989). It embodies the ideas of critical mathematics and recognises mathematics both as a powerful tool and a tool 
of power.  

ALM 5 Beth Marr and Dave Tout  
The Learning Outcomes are organised into four different categories or domains, according to different purposes and functions 
of using mathematics.  
Numeracy for Practical Purposes addresses aspects of the physical world to do with designing, making and measuring. There 
are two learning outcomes: Numeracy for Practical Purposes - Design and Numeracy for Practical Purposes - Measuring.  
Numeracy for Interpreting Society relates to interpreting and reflecting on numerical and graphical information of relevance to 
self, work or community. The two learning outcomes are: Numeracy for Interpreting Society - Data and Numeracy for 
Interpreting Society - Numerical Information.  
Numeracy for Personal Organisation focuses on the numeracy requirements for personal organisational matters involving 
money, time and travel. There are two learning outcomes, one dealing with money and time, the other to do with location and 
direction.  
Numeracy for Knowledge is only introduced at level 3 and deals with mathematical skills needed for further study in 
mathematics, or other subjects with mathematical underpinnings and/or assumptions. There are learning outcomes to do with 
problem solving, algebraic and graphical techniques.  
Marr, B. & Tout, D. (1999) A Numeracy Curriculum (in the proceedings of ALM5) 

 



 

 

ALM 6 Noel Colleran, Eamonn Murphy, John O'Donoghue 

Therefore, problems have to be non-routine. They have to engage the real world of the learner and they have to be meaningful. 
In relation to quantitative problems and problem solving learners who are presented with novel quantitative situations, which 
are realistic and meaningful for them, should engage in quantitative problem solving. The result should be a successful 
application of mathematical concepts in concrete, real world situations. This activity can also be regarded as numeracy or 
quantitative literacy (OECD, 1997). Numeracy, therefore, is more than mathematics. It requires the manipulation of numbers, in 
a critical manner, which makes connections between mathematics and the real world (Johnson. 1994).  
Colleran, N., Murphy, E. & O'Donoghue, J. (2000) Improving Adults' Quantitative Problem-Solving Skills (in proceedings of 
ALM6)  

ALM 6 Mieke van Groenestijn, Mary Jane Schmitt  

The concept of numeracy is specifically related to the dialogue about the goals and especially outcomes and impact of school 
mathematics education. More educators now encourage links between knowledge gained in the mathematics classroom and 
students' ability to handle real-life situations that require mathematical or statistical knowledge and skills (van Groenestijn, 
1998). In the ILSS Numeracy Framework, numeracy is seen as a bridge that links mathematics and the real world. The goal was 
to develop a conceptual framework of "numeracy" that is couched in assumptions about how adults 'know' and 'do' math in the 
real world, using not only their formal knowledge (of mathematics, of literacy, and so forth), to the degree it exists, but also 
other, experience-based knowledge. The ILSS Numeracy Working Group has therefore defined numeracy as: The knowledge 
and skills required to effectively manage the mathematical demands of diverse situations. 



 

Figure 1: Numerate Behaviour and its Facets  
Numerate behaviour involves:  

managing a situation or solving a problem in a real context  
everyday life  

work  
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by responding  
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to information about mathematical ideas  
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change  
   

that is represented in a range of ways  
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diagrams & maps  
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tables  
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and requires activation of a range of enabling knowledge, 

behaviours, and processes  
mathematical knowledge and understanding  

mathematical problem-solving skills  
literacy skills  

beliefs and attitudes  
   
van  Groenestijn, M. & Schmitt, M. J. (2000) Numeracy Assessment 
for the International Life Skills Survey (in the proceedings of ALM6)   

 
 



 

ALM 6 Janet Duffin  
Recently I have come across a book by a neuropsychologist (Butterworth 1999) which appears to authenticate 
my thesis. He postulates that there is a Number Module in the brain which is the source of our ability to 
operate with numbers.  
The last sentence of the introductory chapter of the book is as follows:  
Even if you are not convinced by anything else in this book, I hope that you will be convinced that our ability 
to use numbers is fundamental to the way we think about the world, that it is the basis of much of what we 
call civilisation, and that to understand our common humanity we need to understand how we understand 
numbers, (Butterworth), 1999:22).  

Duffin, J. (2000) Understanding Number (in the proceedings of ALM6) 

 
ALM 7 Myrna Manly, Dave Tout, Mieke van Groenestijn, Yvan Clermont  
What is Adult Numeracy  
One of the scales of the International Adult Literacy Survey (IALS), the quantitative Literacy Scale, was a 
measurement of the respondent's ability to apply arithmetic operations to numbers embedded in diverse texts. 
While this scale produced useful data, survey developers recognized that it was limited in scope. The 
Numeracy scale of ALL (new name for ILSS) is designed to go above and beyond the QL scale, while 
avoiding reliance on formal, curriculum-based knowledge of mathematics.  
The working definition we have for numeracy in the ALL survey is :  
The knowledge and skills required to effectively manage the mathematical demands of diverse 
situations  
Overall, numeracy is a multifaceted and sometimes slippery construct. Our basic premise is that numeracy is 
the bridge that links mathematical knowledge, whether acquired via formal or informal learning, with 
functional and information-processing demands encountered in the real world. An evaluation of a person's 
numeracy is far from being a trivial matter, as it has to take into account task and situational demands, type of 
mathematical information available, the way in which that information is represented, prior practices, 
individual dispositions, cultural norms, and more.  
Manly, M., Tout, D., van Groenestijn, M. & Clermont, Y. (2001) What Makes One Numeracy Task More 
Difficult Than Another? (in the proceedings of ALM7)  

 
 
 
 



 

 
ALM 7 Tine Wedege  
 Figure 1: "ALM" Situated in the Borderland Between Mathematics and Adult Education  

   
Wedege, T. (2001) Epistemological Questions About Research and Practice in ALM (in the proceedings of 
ALM7)   
Five Conclusions on ALM  
The reconnaissances have resulted in five conclusions on the international research forum "Adults Learning 
Mathematics" (ALM).  
(1) Preliminary place in the scientific landscape:  
The ALM community of practice and research is accepted as a domain within the didactics of mathematics.  
    
(2) Subject area:    
The learner is the focus of the ALM studies, and her/his "numeracy" is understood as mathematics 
knowledge.  
    
(3) Problem field:  
Didactic questions are integrated with general adult education questions in ALM and the studies are 
interdisciplinary.  
    
(4) Two perspectives:  
The duality between the objective and subjective perspective is implicit, or explicit, in all ALM 
problematiques.  
 
(5) Justification problem:  
The general aim of ALM practice and research is "empowerment " of adults learning maths 
  
(Wedege in Wedege, Benn, Maasz, 1998; Wedege, 2000).  



 

 
ALM 7 Roseanne Benn  
Active Citizenship Involves Numeracy  
To suggest the content of an adult numeracy course, which would contribute to active citizenship, requires an 
examination of the citizenship situations where adults need numerical skills. Some examples are given below 
but there are many more.  
Thorstad (1992) identified school governors as a prime example of citizens who work responsibly and 
without pay on behalf of the community. Some people are deterred from standing for governorship in the first 
place due to lack of knowledge or confidence in financial matters, and even those who are elected may be 
making decisions on shaky ground due to similar inadequacies. The numerical skills identified as being of 
most use to a governor were the ability to: follow an argument that includes (especially large) numbers; do a 
quick estimation; check other people's calculation; and calculate accurately with speed and agility but using a 
calculator. This is a mismatch with numeracy practice encouraged in many formal classrooms. As a result, 
adults were insecure with mathematical skills half-remembered from school or informally learnt as an adult or 
a confusion of the two. The result was that some non-specialist governors, including parents, did not take an 
active part in crucial debates or were being asked to rubber-stamp financial decisions made by the financial 
subcommittee.  
Benn, R. (2001) All for One and One for All: Citizenship and Maths Education (in the proceedings of ALM7)  

 
ALM 8 Inge Henningsen  
The concept of numeracy has (at least) two sides: numeracy as a theoretical concept and numeracy as it is 
defined for instance in government programs for mathematics education and comprehensive assessment 
activities. This accounts both for the complexity and the attraction of the concept of numeracy, the latter to a 
great extent stemming from the short distance between theory and practice in current educational activities. 
This duality is, however, not unproblematic; since it has led to numeracy currently being used with two 
conflicting meanings. One is a research definition of numeracy that can be exemplified by Evans' definition:  
Numeracy is the ability to process, interpret and communicate numerical, quantitative, spatial, statistical, even 
mathematical information, in ways that are appropriate for a variety of contexts, and that will enable a typical 
member of the culture or subculture (my italics) to participate effectively in activities that they value. (Evans, 
2000:236)  
This concept of numeracy obviously allows for a plurality of numeracies; and gender will almost inevitably 
enter into the delimitation of numeracy in various subcultures. The other can be exemplified by Organisation 
for Economic Co-operation and Development (OECD, 1996) stipulating that quantitative literacy on their 
level 3 is the minimum requirement to manage the complex demands from work and everyday life in the 
knowledge society. This represents a concept of a unified, common numeracy.  
Henningsen, I (2002) Gender in ALM - Women and Men Learning Mathematics (in the proceedings of 
ALM8) 

 
 

ALM 8 Lene Østergaard Johansen  
I have argued that the concept of Bildung can contain the goals of numeracy teaching for adults who lack 
basic mathematical skills! As an example I have shown that active citizenship can be an ideal; active citizens 
are "the good people", who maintain and develop society. Depending on the context there will be different 
understanding of the term 'active citizen'. There will be a difference between what the government means 
when it talks about 'active citizens' and what for example the curriculum planner means. Another question to 
be raised is whether it is a right or a duty for people to be active citizens and/or to join numeracy classes.  

Johansen, L Ø. (2002) Goals of Numeracy Teaching (in the proceedings of ALM8) 



 

 
ALM 8 Roseanne Benn  
The importance of this thinking is fundamental. It suggests that:  
Mathematics is a social construct  
It did not develop in a cultural or social vacuum  
It is not a body of truth existing outside human experience  
It is a construct or invention rather than a discovery  
It is social in nature  
It is value laden not value free  
There are different mathematics in different societies reflecting the different needs of those societies.  
(Benn, 1997)  
 

Benn, R. (2002) Secret Knowledge: Indigenous Australians and Learning Mathematics (in the proceedings of 
ALM8) 

 
ALM 8 Henning Salling Olesen  
Looking into the literature I found a conception in line with and inspired by the Freirean position: ‘Ethno-
mathematics' (formulated in Brazil by e.g. D'Arnbrosio, quoted from Gelsa Knijnik in Coben et al 2000): 
Numeracy competencies are embedded in basic technologies and modes of social regulation (trade and 
organisation of production). The technological transfers and coercive changes caused by capitalist 
modernisation devalues old numeracy competencies and - primarily - introduces new ones. Abstract 
calculation and modelling are part of the division of labour, which is taking place with modernisation.  

Olesen, H. S. (2002) Lifelong Learning - a political agenda! Also a research agenda? (in the proceedings of 
ALM8) 

 
 

ALM 9 Selected definitions of numeracy from John O’Donoghue  
Crowther (1959: par 40l):  
'On the one hand is an understanding of the scientific approach to the study of phenomena - observation, 
hypothesis, experiment, verification. On the other hand is a need in the modem world to think quantitatively, 
to realise how far our problems are problems of degree even when they appear as problems of kind.'  
Central Advisory Council for Education (England) (1959) A report of theCentral Advisory Council for 
Education (England), Crowther Report, London: HMSO  
------------ 
Cockcroft (1982: par 39):  
'We would wish '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 enable an individual to cope with the 
practical mathematical demands of his 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 Committee (1982) Mathematics Counts: A Report into the Teaching of Mathematics in Schools. 
London: HMSO.  
----------------   
Steen (1997: xx):  
'There appears to be reasonable consensus among individuals of widely differing perspectives on the natural 
growth of numeracy from the basic arithmetic of grade school through the more sophisticated numerical 



 

reasoning of measurement, ratios, percentages, graphs, and exploratory data analysis that is now the 
centerpiece of middle school mathematics.'  
Steen, L.A. (ed.) (1997) Why numbers count: quantitative literacy for tomorrow's America. New York: 
College Entrance Examination Board.  
----------------   
Dossey (1997: 173):  
'To understand the meaning of quantitative literacy, a better model is one based on a categorisation of 
mathematical behaviours into six major aspects:  
Data representation and interpretation  
Number and operation sense  
Measurement  
Variables and relations  
Geometric shapes and spatial visualisation  
Chance  
These aspects provide a broad basis for examining the ability to interpret and act in a wide variety of 
mathematics-related settings.'  
Dossey, J A (1997) ‘Defining and measuring quantitative literacy’. In L A Steen (Ed) Why Numbers count: 
quantative literacy for tomorrow’s America (pp 173-186) New York: College Entrance Examination Board  
 
Johnston (1994: 34):  
'To be numerate is more than being able to manipulate numbers, or even being able to 'succeed' in school or 
university mathematics. Numeracy is a critical awareness, which builds bridges between mathematics and the 
real world, with all its diversity.'  
... in this sense ... there is no particular 'level' of Mathematics associated with it: it is as important for an 
engineer to be numerate as it is for a primary school child, a parent, a car driver or gardener. The different 
contexts will require different Mathematics to be activated and engaged in...'  
Johnston, B. (1994). Critical numeracy Fine Print, 16(4), 32-36.  
O'Donoghue, J. (2003) Mathematics or Numeracy: Does it really matter? (in the proceedings of ALM9 2002)  

 
Roseanne Benn  
Numeracy makes a difference (Chapter 8)  
Numeracy consists of being able to make an appropriate response to a wide range of personal, institutional or 
societal needs. To participate fully in everyday living, adults need the ability to understand broader contexts 
in which numerical demands are located, to make use of appropriate communication skills, to be able to 
collect, present and interpret information presented in a variety of mathematical ways and to judge according 
to the nature of the activity and the desired outcome. People learn best when they are personally involved in 
the learning experience since learning has to be discovered if it is to have personal significance or make a 
difference. Considerable research has shown that people do use mathematical concepts in their jobs; some has 
shown that the mathematics learned formally has not been used. Learning about mathematics is only 
meaningful if it is accompanied by a pedagogy that raises questions about how it is that students produce 
meaning and how they become engaged in particular learning situations. This can only be done through a 
critical pedagogy that illuminates the knowledge, needs and concerns of both individual and group learners. 
Here the knowledge of numeracy is seen as important, not just for utilitarian or abstract purposes, but as part 
of students' attempts to understand their own individual and collective lives and to make their lives 
meaningful.  
Benn, R. (1997) Adults count too: Mathematics for empowerment. Leicester: NIACE  

 
Lena Lindenskov & Tine Wedege  
Definition and Method  
It is obvious that the kind of mathematics education that primarily consists of solving arithmetical problems is 
not sufficient for the development of the relevant competence in the participants. Nonetheless, it is obviously 
difficult to say constructively which math-containing competences are relevant, which competences people 
have and use, how they can be built up, strengthened and expressed, and to what extent the public debate 
makes room for their expression. In order to deal with such essential, but difficult questions, we must develop 



 

the concept of numeracy in relation to adults’ math-containing everyday competences, both from a social and 
a subjective point of view.  We have developed a working model for numeracy as an everyday competence, 
and in the following we will describe how we have arrived at it and what it consists of, including examples of 
what it can be used for.  
Our two-pronged general definition of numeracy describes a math-containing everyday competence that 
everyone, in principle, needs in any given society at any given time:  
Numeracy consists of functional mathematical skills and understanding that in principle all people need to 
have.  
Numeracy changes in time and space along with social change and technological development.  
It is this “in principle” that makes possible a general evaluation (as in the big international surveys) and the 
developing of general courses in numeracy.  All adults who participate in a numeracy course will, in fact, 
have their own perspectives (why am I here?), their own backgrounds and needs (what am I going to learn?) 
and their own strategies (what am I learning?)  
The second part of the definition has to do with numeracy as historically and culturally determined. It may 
well seem banal, but we wish to emphasise that numeracy is different in the Denmark of today than the 
Denmark of just ten years ago.  And that numeracy in Denmark today might be different to numeracy in 
Colombia today.  
Lindenskov, L & Wedege, T (2001) ‘Numeracy as an Analytical Tool in Mathematics Education and 
Research’, Centre for Research in Learning Mathematics (Publication No. 31), Roskilde University, 
IMFUFA, Roskilde  

 
Diana Coben  
Defining numeracy  
Numeracy is a notoriously slippery concept (Withnall 1995, Evans 1989). There is no shortage of definitions 
but there is, crucially, a shortage of consensus, with the term meaning different things in different educational 
and political contexts (Coben 2000a) and in different surveys of need (Coben 2001). In the international 
Adult Literacy and Lifieskills Survey (ALL) numeracy is considered as:  
the ability to interpret, apply, and communicate mathematical information (National Centre for Education 
Statistics 2002)  
In England the meaning of numeracy is being set by the government's Skills for Life strategy (Department for 
Education and Skills [13fES1 200 1), which includes national standards (Qualification and Curriculum 
Authority [QCAJ, 200 1) and tests', an Adult Numeracy Core Curriculum (Basic Skills Agency [BSAI 200 1), 
and Subject Specifications for teachers' knowledge of numeracy (Further Education National Training 
Organisation [FENTO] 2001). In SkilIs for Life, numeracy and literacy are basic skills pertaining to the 
individual, in which levels are mapped across to the National Qualifications Framework:  
the ability to read, write, and speak in English (or Welsh), and to use mathematics at a level necessary to 
function at work and in society in general. (BSA 2002)  
In other words, adult numeracy education in Skills for Life is located firmly within Domain One in Kell's 
terms, on the basis of a definition of adult numeracy as a basic skill learned and practised by the individual, 
'created through the standardising processes of fixing levels, writing unit standards and setting performance 
criteria' (Kell, 200 1: 100).  
I want to emphasise the distinction between adult numeracy learning, adult numeracy as a skill, adult 
numeracy education and adult numeracy practice, because in lumping together practice, skill, learning and 
education in adult numeracy, as well as using the term to mean numeracy in the abstract, we risk adding to the 
confusion surrounding the term. Rather, adult numeracy practice may or may not involve learning and may or 
may not be skillful; adult numeracy learning may or may not involve practice; whatever the intention of 
teachers, adult numeracy education does not necessarily result in learning and it may bear little or no 
relationship to adult numeracy practice. My main focus here is on adult numeracy education, viewed in 
relation to practice. My contention is that adult numeracy education should aim to equip adults to use 
mathematics appropriately, confidently, meaningfully and effectively: appropriately, in relation to learners' 
own purposes for their learning; confidently, requiring that affective factors are given due consideration in the 
education process; meaningfully, in that mathematics without meaning is sterile; and effectively, because 
using mathematics ineffectively is a waste of anyone s time.  
Coben , Diana (2002) Use Value and Exchange Value in Discursive Domains of Adult Numeracy Teaching in 
Literacy and Numeracy studies – an international journal in the education and training of adults, vol 11, no 2 
pp25 – 35.  



 

 
 
Mieke van Groenestijn  
Numeracy, a dynamic Concept  
The essence of all definitions is that numeracy is about "mathematics embedded in a situation" in a very 
broad sense. Second, math is a 'functional" part of real life situations that adults "have to manage". In 
addition to these main topics, issues are mentioned as 'feeling confident with numbers", being able to 
”communicate" about mathematical topics, math as a tool for “describing and analyzing our world", math for 
"effective functioning in one's group and community”, math for "critical and effective participation in a wide 
range of life roles" and the capacity to 'further one's own development".  
These descriptions tell us that numeracy:  
- includes functional mathematics  
- is more than the traditional mathematics learned in school  
- is always embedded in a real life situation  
- includes managing a mathematical situation 
- includes interpretation of and critical reflection on mathematical information  
- includes communication and reasoning about mathematical information  
- may differ per person, depending on one's situation 
- is the basis for further learning 
 
.  .  .  .  .  .  .  .  .  .  .  .  .   . .  .   .  
Numeracy encompasses the knowledge and skills required to effectively manage mathematical demands in 
personal, societal and work situations, in combination with the ability to accommodate and adjust flexibly to 
new demands in a continuously rapidly changing society that is highly dominated by quantitative information 
and technology.  
.  .  .  .  .  .  .  .  .  .  .  .  .   . .  .   .  
The essence of numeracy is that it has its own content for every individual person - it depends on his or her 
personal and societal life and real life experiences - and that it is only a part of the person's total knowledge 
and skills. Everybody carries a backpack filled with a mix of real-life experiences and school knowledge and 
skills, built upon a variety of language, mathematical, cultural, social and emotional aspects. We would argue 
that these aspects should not be seen as loose elements but as an entity. They can be distinguished but not 
separated from each other. It is only possible to stress a specific part of this entity in a specific situation. 
Numeracy must always be seen as part of this broader set of knowledge, skills and feelings.  
Groenestijn, Mieke van (2002) A Gateway to Numeracy – a Study of Numeracy in Adult Basic Education
(section 2.3),  
Utrecht CD β Press, Centrum voor Didactiek van Wiskunde, Universiteit Utrecht (CD-β wetenschappelijke 
bibliotheek, nr. 40)  -  ISBN 90-73346-47-9  

 
Adult Numeracy Core Curriculum (UK)  
Numeracy  
Mathematics equips pupils with a uniquely powerful set of tools to understand and change the world' (The 
National Curriculum, (QCA). Changing the world may not be the immediate goal of adult learners, but being 
numerate - acquainted with the basic principles of mathematics is essential to functioning independently 
within the world. In everyday life we are confronted with numbers, from getting on the right bus or putting 
coins in a parking meter, to choosing the best deal on a mobile phone or a pension plan. Increasingly, we are 
bombarded with charts and statistics to inform us, persuade us, impress us, convince us - without some 
understanding of how to interpret data it is difficult to see how we can be independent citizens and 
consumers. And, in employment, research has indicated that numeracy, even more than literacy, has a 
powerful effect on earnings.  



 

It is important that as well as developing skills in manipulating numbers, learners understand and make 
connections between different areas of mathematics so that they are able to apply skills to solving problems in 
a range of contexts. In the process, they may also begin to discover the joy and power of mathematics.  

Basic Skills Agency (2001) Adult Basic Skills Core Curriculum. London: Basic Skills Agency 

 
National Curriculum (Primary) (UK)  
What is numeracy?  
Numeracy is a proficiency, which involves confidence and competence with numbers and measures. It 
requires an understanding of the number system, a repertoire of computational skills and an inclination and 
ability to solve number problems in a variety of contexts. Numeracy also demands practical understanding of 
the ways in which information is gathered by counting and measuring, and is presented in graphs, diagrams, 
charts and tables.  
Your pupils should:  
have a sense of the size of a number and where it fits into the number system;  
know by heart number facts such as number bonds, multiplication tables, doubles and halves;  
use what they know by heart to figure out answers mentally;  
calculate accurately and efficiently, both mentally and with pencil and paper, drawing on a range of 
calculation strategies;  
recognise when it is appropriate to use a calculator, and be able to do so effectively;  
make sense of number problems, including non-routine problems, and recognise the operations needed to 
solve them;  
explain their methods and reasoning using correct mathematical terms;  
judge whether their answers are reasonable and have strategies for checking them where necessary;  
suggest suitable units for measuring, and make sensible estimates of measurements; and  
explain and make predictions from the numbers in graphs, diagrams, charts and tables.  
     
Department for Education and Employment (1999) The National Numeracy Strategy - Framework for 
Teaching Mathematics from Reception to Year 6. London: DfEE 

 
British Dyslexia Association Maths Index  
 2. What do we mean by "mathematics"?  
People often have difficulty with aspects of numeracy, for example, learning times tables facts, yet they can 
be successful in mathematics. Mathematics is made up of many varied topics such as shape and space. It is 
not just numeracy.  
Unfortunately mathematics begins with numeracy and it is these early experiences of numbers that can be so 
influential in setting the attitudes to learning mathematics. If these initial problems can be addressed then 
there are no reasons why a dyslexic pupil cannot achieve good grades in GCSE and beyond.  
 3. Why should there be difficulties in numeracy?  
It is not surprising that those who have difficulty in deciphering written words and learning patterns involving 
symbols should also have difficulty in learning the various facts, notations and symbols which are used in 
mathematics. If teachers are aware of the potential learning barriers and if they can present the work in ways, 
which minimise these effects, then the dyslexic pupil can succeed in numeracy.  
The Numeracy Strategy will have some benefits for dyslexic pupils, for example, it encourages pupils to 
extend known facts as with deriving 4 x facts by doubling 2 x facts. The structure allows for frequent returns 
to topics thus allowing revision opportunities. There are also areas and approaches, which will be less 
'dyslexia friendly' such as the emphasis on rote learning basic facts and the general pace at which the Strategy 
moves along.  
4. Mathematics or Numeracy?  
What do we mean by mathematics?  



 

Mathematics comprises many varied topics such as shape and space. It is not just numeracy.  
Unfortunately mathematics begins with numeracy and it is these early experiences of numbers that can, be so 
influential in setting the attitudes to learning mathematics. It should be remembered that most people do not 
use any more than basic arithmetic beyond school.  
Today being poor at maths is socially acceptable, therefore is not seen as being as serious a life skills problem 
as it really is.  
Problems in basic arithmetic can cause difficulty in everyday situations and may cause embarrassment. If 
these initial problems can be addressed then there are no reasons why a dyslexic pupil cannot achieve good 
grades in GCSE and beyond.  
British Dyslexia Association (2001) Maths Index: Dyslexia and Mathematics. London: BDA  
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Selected definitions of numeracy  
Crowther (1959: par 40l): 
'On the one hand is an understanding of the scientific approach to the study of phenomena - observation, hypothesis, 
experiment, verification. On the other hand is a need in the modem world to think quantitatively, to realise how far our 
problems are problems of degree even when they appear as problems of kind.' 
   
Cockcroft (1982: par 39):  
'We would wish '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 enable an individual to cope with the practical mathematical 
demands of his 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.'  
   
Steen (1997: xx): 
'There appears to be reasonable consensus among individuals of widely differing perspectives on the natural growth of 
numeracy from the basic arithmetic of grade school through the more sophisticated numerical reasoning of measurement, 
ratios, percentages, graphs, and exploratory data analysis that is now the centerpiece of middle school mathematics.'  

   
Dossey (1997: 173):  
'To understand the meaning of quantitative literacy, a better model is one based on a categorisation of mathematical 
behaviours into six major aspects:  
Data representation and interpretation  
Number and operation sense  
Measurement  
Variables and relations  
Geometric shapes and spatial visualisation  
Chance  
   
These aspects provide a broad basis for examining the ability to interpret and act in a wide variety of mathematics-related 
settings.'  
   
Johnston (1994: 34):  
'To be numerate is more than being able to manipulate numbers, or even being able to 'succeed' in school or university 
mathematics. Numeracy is a critical awareness, which builds bridges between mathematics and the real world, with all its 
diversity.'  

 ... in this sense ... there is no particular 'level' of Mathematics associated with it: it is as important for an engineer to be 
numerate as it is for a primary school child, a parent, a car driver or gardener. The different contexts will require different 
Mathematics to be activated and engaged in...'  
   
Australian Council of Adult Literacy (199l):  
Literacy involves the integration of listening, speaking, reading, writing and critical thinking; it incorporates numeracy. It 
includes the cultural knowledge, which enables a speaker, writer or reader to recognise and use language appropriate to 
different social situations. For an advanced technological society such as Australia, the goal is an active literacy, which 
allows people to use language to enhance their capacity to think, create and question, in order to participate effectively in 
society.  

From: Policies and Pedagogies for Lifelong Literacy: International Perspectives for the 20 Century, 2001,p. 5.  
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	Estimation is an important skill in numeracy. Estimate the weight of an everyday item, an egg, one tomato etc.  Allow the learner to check the actual weight. Move onto larger items and the learners will have a mental picture of the weight of items.  It is also a good idea to get learners to measure themselves, this is a useful ‘rule of thumb’ to estimate size.  Measure from the top of your thumb to the knuckle – approx 3 cm 
	30 mm.
	How thick is a match?
	How high is the ceiling?
	How many glasses of milk from one litre carton.
	What is the length of the room?
	What are the size of a goals on a soccer pitch?
	In catering measuring the ingredients for cooking are obvious uses of numeracy.
	Ratios can also be used in baking, for instance a recipe for pastry is 2:1 flour to butter.
	In hairdressing the chemicals must be measured accurately for hair colouring and perming.  60 ml of peroxide to 60 ml of permanent tint.  For perming a learner must measure 100ml of perming lotion from a 5 litre bottle.  Perms and colours must be timed accurately, some need to be checked after ten minutes and 5 minutes thereafter.  They can also calculate the cost of the lotion for one application.
	Engineering offers endless use of measurement and calculations.
	Allowing a learner to make a metric rule of one metre, and mark in given measurements enables them to ‘see’ the measurement.  Guess which spanner will open a specific nut.  Check the size of the spanner.
	Learners are encouraged to count numbers of trainees for different reasons.  How many are going swimming?, how many are going to gym?  How many are there altogether for lunch?  How many sandwiches do we need for the lunch?  How many slices in a sliced loaf?  Work out how many loaves we need.
	Give learners a number line to assist in rounding numbers.
	0  10 20 30 40 50 60 70
	Mark the following numbers on the line
	  17 21 58 39
	Round each number to the nearest 10, use the line to help you.
	This can be integrated into daily life through distance, area, speed, angles and relationships between stationary and moving objects.
	When calculating the training allowance learners must know how far they live from the centre, this determines their travelling allowance if any.
	Ask learners to give directions to the bank, doctors surgery etc.  
	Our induction book has a map of the town and directions to the centre, we ask them to give these directions to each other starting from different locations in the town.  We also get them to read warning symbols and road signs.  Learners study for the driver theory test and must know the road signs in order to pass this test.    
	Give the learners a drawing of a football pitch.  Ask them to identify the following:
	 Circle
	 Quadrant
	 Segment
	 Right angles
	 Rectangles

	The dartboard
	If the diameter of a dartboard is 42cm. Calculate the length of a piece of metal needed to go round the side of the board.
	   =  42 cm
	Circumference  =  2(r
	    = (2r
	    = (.D=22 X 42 = 22 X 6 = 132 cms.
	       7
	Learners make  ceramic clocks.
	They must divide the clock face accurately.
	They also make vessels, jugs, cups etc.  They calculate the volume of these vessels.  They also make trinket boxes which are cubes.
	Data handling can be integrated into following the news.  The recent election results were depicted by bar charts etc. on the news and in newspapers.  Learners can carry out surveys to find out what lunches the majority prefer and the menus for the centre based on the findings.  This allows learners see the usefulness of statistics.
	Chance can be discussed in the context of racing, football, tennis and card games.  Rolling dice versus tossing a coin demonstrates chance very clearly.  When choosing a venue for an outing.   Learners carry out surveys to determine the favourite activity and we choose accordingly.
	Problem solving is logical thinking.  Using sudoku or similar puzzles uses logical thinking.  Teenagers love puzzles.  We make sure there are plenty in the canteen for them to use at will.  Make up number patterns and leave those in the canteen to tempt them.  Fill in the missing number for instance: 20,18,16,14,__10
	Ask a learner to plan out the following:
	You have to be in the centre at 9.00 am
	It takes you 15 minutes to walk to the centre.
	You go to the shop on the way to buy cigarettes (an extra 5 minutes)
	You call to your friends house to meet them (10 minutes)
	What time should you leave home at to be in on time?
	Patterns are everywhere around us. We use patterns to organize what we see and hear and to make sense of data whether we are driving in a car, listening to music, or solving mathematical problems. 
	Finding, describing, explaining, and using patterns to make predictions are among the most important skills in mathematics. These skills allow users of mathematics to impose order, meaning, and understanding on situations that at first seem like collections of random facts.
	Finding patterns is a subjective activity. Different people notice different things, so what one person sees is often different from what another perceives. That's why it's so important to describe patterns in language that everyone understands -- so others can see what you see. Algebra is a tool for describing patterns, and there are many others.
	It's important to keep in mind, however, that algebra is much more than a language. Algebra may be introduced as a way to reason about things. In fact, "making sense" is what doing mathematics is all about.
	The mention of the word algebra causes the learners in our centre panic, “I hate algebra, it’s one of the reasons I left school, don’t make me do algebra.”  By explaining that finding the pattern and grouping items by relationship is algebra, it becomes less daunting.   Help the learners to see that the most important aspect of algebra is the seeing, interpreting and expressing patterns.  Recognising the relationships in the information given.  
	Discuss the fact that Manchester United’s pitch is the largest in the premiership.
	Reading has the smallest pitch.  
	Discuss the variables, how much more space a player must cover on the larger pitch.
	Draw out a metre squared, multiply by 480 to get the difference in space between the two pitches.  This gives a visual image of the space involved.
	Numeracy is part of everyone's life, in the case of early school leavers it is imperative to help them ‘see’ why numeracy is important for them.  The job prospects for early school leavers are not good, but if they can achieve national qualifications in mathematics and also understand where numeracy and mathematics exist in their everyday lives their chances of progression improve.  The application of numeracy is vital.
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