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Abstract

This paper describes an Italian experience in Adult Learning Mathematics carried out in a Territorial Permanent Centre (CTP), an institutional structure for Adult Education. The program, risen and grown up throughout the last three years, aimed at personal competency enhancement without awarding any credentials. The description of the experience includes: the explanation of the aims and of our choices concerning contents and methodologies; the context sketch and the procedure portrayal; and, finally, the results illustration and discussion. 
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Introduction

The attention of our research group has been attracted by the research studies on adult mathematics education (Coben et al, 2000; FitzSimons et al, 2003) and, particularly in the latest years, by the international investigations on literacy skills of youth and adults (i.e. PISA, IALS…), especially those concerning the problematic and deeply contested concept expressed with the term “numeracy”. As reported in the International Adult Literacy Survey (IALS), for instance, the Italian situation about “mathematical” knowledge and skills, such as those required to read and use information contained in maps, tables and graphics (included in the so called “Document literacy”) or the ones required to apply arithmetic operations to numbers embedded in various problems and displays (included in the so called “Quantitative literacy”), stirs up some troubles and calls for deep reflections.

Among the key findings of these surveys, we consider worthy of note that while levels of outright illiteracy in Europe are low (thanks to the long-standing policy of universal and compulsory education), a worryingly high proportion of the population have poor literacy skills: they are “functionally illiterate”, they are unable to cope with the alphabets, languages and codes of the Knowledge Society and do not usually consider that their lack of skills presents them with any difficulties.

According to the international debates, it seems to be considered that not only levels of literacy affect the extent to which citizens are able to fully participate in the cultural, civic and political life of the societies in which they live, but also higher levels of literacy are associated with higher participation in the labour force, with better health outcomes and with higher life expectancy; finally, on the other hand, levels of literacy affect the skill profile and flexibility of a country's workforce, levels of employment, training opportunities, and income. However, as recently underlined by Coben (2006), the link between basic skills, extent of employment, social inclusion and overall economic prosperity remains unproven. 

These considerations have influenced practice and research in adult mathematics education so that, as pointed out by Wedege (2001), the duality between “an objective perspective (society’s requirements of numeracy) and a subjective perspective (adults’ individual need for numeracy)” is implicit or explicit in all adults learning mathematics problematiques.

A critical reading of those complex findings led us to turn our interest towards the opportunity to reflect on which mathematical skills and, as a consequence, on which mathematics can be considered to be indispensable for adults to do not incur illiteracy as a risk factor of exclusion from the society.

As educators, our starting choice of concrete learning situations has been suggested from the will to foster adult numeracy where, as in the Adult Literacy and Lifeskills (ALL) Survey, for numeracy we mean “the knowledge and skills required to effectively manage the mathematical demands of diverse situations” (Manly & Tout, 2001).





Furthermore, in designing possible learning scenarios we referred to the Italian Standards (drawn up by the Ministry of Education in 2001 and, in their follow-up version, in 2005) for the development of adults’ active citizenship skills, competencies and attitudes (EDA). In particular, the part of this document that concerns the scientific and technological area has helped us to choose the mathematics on which our attention should be focused. 

Moreover, it is important here to underline that, according to the Knowles’s andragogy model, we firmly believe that adult education has its own features (Knowles, 1990). Adults, for instance, require continuing encouragement, need to actively participate in their learning process and to constantly mention their own experience. For these reasons, the contents of the learning pathways, in our experience, have always been the results of a negotiation between our intention and adults’ requirements.

This paper describes an adults learning mathematics experience, carried out in an institutional Italian structure for Adult Education. Within the programs of the structure, we have arranged three single courses (one per each of the last three years) aiming at enhancing personal mathematical skills (required to some specific citizen daily needs) without awarding any credentials. The description of the experience includes: the explanation of the aims and of our choices concerning contents and methodologies; the context sketch and the procedure portrayal; and, finally, the results illustration and discussion. 

Andragogy and adult mathematics education

Malcolm Knowles (1970) defined the foundation stones of modern adult learning theory and coined for it the name of “andragogy”. In his works, he summarised adult learners’ peculiarities as follows:

· the need to know: adult learners need to know why they need to learn something before undertaking to learn it;

· the learner self-concept: adults need to be responsible for their own decisions and to be treated as capable of self-direction;

· the role of learners’ experience: adult learners have a variety of life experiences which represent the richest resource for learning;

· the readiness to learn: adults are ready to learn those things they need to know in order to cope effectively with life situations;

· the orientation to learning: adults are motivated to learn to the extent that they perceive it will help them to perform tasks they deal with in their life situations. 
These characteristics suggest that effective adult learning should be especially rewarding and motivating, built on life experiences and structured to accommodate learning differences. In particular, we believe that the andragogy model can be considered as a background for adult learning mathematics theories and practices, since:

· the need to know directs the choose of contents towards “the mathematics needed when it needs”;

· the learner self-concept calls for immediate successful experiences through the deepening of strategies rather than technical knowledge (i.e. formulae, counting…);

· the role of learners’ experience suggests to take into account the adult life and work experiences with mathematics;

· the readiness to learn mathematics could be fostered both maintaining expectations and arousing curiosities about mathematics and its applications;

· the orientation to learning needs the arrangement of appropriate life situations as learning environment.

Hence, dealing with adults in learning mathematics situations, we assumed these statements as our reference points and, therefore, we felt the need to focus our attention on both methodological and contents issues. Concerning the latter, for instance, thanks to the lenses that andragogy supplies, in designing the learning activities we searched for any possible life experience that could be charged with mathematical significance: in this sense the scientific part of the already cited Italian Standards has been an important resource. For the former, more details will be given below, within the description of our experience.

Description of the experience

Aims, contents and methodological issue

According to our basic assumptions, we have identified, for adults attending our courses, the following main learning aims: 

· to understand a problem, finding out both the important data and the requests to satisfy;

· to translate simple daily situations into formal (mathematical) language;

· to move from colloquial speech to symbolic language, both grasping differences and analogies and recognising the importance of the use of symbolism in generalising problems;

· to compare their own opinions about the obtained results with the others’ opinions;

· to use the Internet in order to get information and share experiences.

The announcements of our programs are advertised by public sticking up as courses aiming at investigate the mathematics required to specific citizen daily needs. Mathematics is not the only purpose of the course, neither its presence has never been hidden.

The provoking expressions chosen to launch the three programs have been:

· “To be able to count in order to be counted”

· “How to better cope with your own family budget”

· “Manage spaces for do not be spaced out”



The themes on which we focused have been:

· travels and moving, feed and diets, graphs and tables

· budget management, shared expenses

· home restructuring, furnishing, maps reading, distances estimations



Each of the programs has been made up of different modules: the contents were interlaced but the modules could have independently been attended.



The modular structure of the programs has allowed a significant attendance even by those adults for whom the presence at the whole program was too exacting: in this way they had the opportunity to choose their own learning path both according to their working commitment and with regard to their own needs and/or interests.

Context and Procedure

The experience, as stated above, has been carried out in a Territorial Permanent Centre (CTP), that is an institutional structure for Adult Education, physically situated in a school, created to pay attention to and to provide for the citizens’ needs, offering programs and single courses, both leading to formal credentials and aiming at personal competency enhancement without awarding any credentials. 

Our work is up to the second kind of programs. That means adults attending our courses do not took part to the meeting in order to receive a formal recognition. As a matter of fact, they declared themselves really interested in what we dealt with, proving to be extremely motivated. 

About forty adults took part to each of the courses. They were almost heterogeneous in age, gender, social extraction and working status. A huge kernel of them (approximately the 60%) has attended each of the three courses, and the majority has often asked for more mathematics details.  


In the attempt to describe the courses activities we will give some example focusing on both the contents we choose and the methods we adopted.


We can consider as starting point that the need to find answers and solutions to a certain problem and to its derived sub-problems whetted the search for means, places and people able to supply different solutions.


So, what about the mathematical skills and behaviours the course attempted to strengthen? First of all, the procedural ones, such as:

· to make questions explicit;

· to verify their completeness;

· to give them a justified and suitable sequential order.

Then, the strategic ones, such as:

· to identify who is the receiver to whom the question should be put;

· to identify how the question should be submitted;

· to identify how the answer should be registered.

In our opinion, indeed, procedures and strategies, being suitable to be used in many everyday life situations, are for adults the most meaningful mathematical knowledge to be acquired. 

Some of the mathematical contents we have chosen to face up to in the courses (that, as stated above, have been suggested also by the Italian Standards) are:

· numbers and operations;

· percentages and discounts;

· areas and volumes;

· use of symbolisms.

Moreover, both in individual and working group activities adults have learnt:

· how to autonomously organise a travel (how to read tourist folders and train time table…); 

· how to personalise diets (how to read recipes and nutritive value tables…); 

· how to manage with the family budget (dealing with the instalment buying of goods, with the mortgage building loans, or with the condominium expenses…);

· how to deal with geometry, both from the household point of view and concerning outdoor problems (how to calculate how many paving bricks do we need to floor a flat, how to estimate the height of a tree, how to orient a map...).

In brief, adults have gained the mathematical knowledge to tackle with the mathematics they have put in action in some daily situations. 

The choose to propose activities in which adults have worked in groups turned out to be extremely important in order to acquire mathematical skills: the work in groups has stimulated both the call for adults’ experience and the need and the will to understand and make immediate use of new knowledge. 

The learning pathways, moreover, have been organised so that the difficulties adults had in coping with the proposed situations have been the same for everybody and, in any case, they all had those competencies required to start in tackling with them. The situations in which adults were involved, indeed, have given rise to cognitive conflicts that could be overcome: they were, at the same time, not so complex to cause demotivation and frustration and not so simple to generate boredom and rejection. These methodological approaches have given the possibility to develop the art of problem posing and to face the problem solving, directly using them as natural methods to be applied in different real life situations.

Results and discussion

In order to evaluate the effectiveness of our work, we have arranged both initial anonymous investigations, about adults’ knowledge and skills concerning the concepts we were going to deal with, and final ones. 
It is worthy to underline, however, that we do not have accomplished a formal evaluation of the effectiveness of the courses in term of mathematical learning gains. As a matter of fact, when we wished to find out their knowledge and skills, at the beginning we only asked them to explain their reasoning and strategy about how to solve a certain problem: the ask for solution came just at the end. 
On the other hand, the fact we had a huge kernel of adults that has attended each of the courses, has given us the opportunity to verify how effectively they were able to generalise the learned problem-solving strategies and to apply them to other complex situations. In this way we could evaluate the extent of the attainment of our aims. 

Moreover, the experience has revealed those hidden, tacit, sometimes non-orthodox, mathematical knowledge and skills that, tied to common sense, grow up thanks to the will and the need to tackle and win thousands of everyday difficult challenges. The process by which adults become aware of the skills they had and come up with has been extremely interesting: it has been put into action through the occasions we arrange for adults to compare each others’ opinions, to reflect and evaluate, to let the knowledge come out from the bygone days.

Our approach, as well, has proved to be more effective especially when, working in small groups, adults aroused a very positive learning environment in order to venture on new and unexplored knowledge spaces.
Moreover, we found very interesting and stimulating the reading of the storyboards we asked adults to keep during the courses. Among the considerations emerged from the storyboards we report in particular:

· the will to continue the experience, motivated by a general positive judgement towards the experience itself, by the opportunity we gave them to work together and share experiences and, finally, by the maintenance of the expectations;

· a variety of suggestions for new possible topics on which concentrate the attention during desirable future courses;

· the request for summary sheets, especially concerning “the mathematics” on which we have focused;

· some negative judgements about the classroom climate sometimes too much lively and, hence, not always very fruitful.
Conclusions and future works

The study of the cognitive adult worlds is, nowadays, one of the widest and most attractive research fields and, even owing to the complexity of the adulthood and of the act to cope with it, at the same time almost completely unexplored.


In the light of our experience, we perceive, for the next future some follow-up research guidelines:

· to find out those mathematical skills that are enable to improve the adults lived experience and to make it less difficult and exacting

· to look for a variety of mathematizable life situations

· to focus on those methodologies suited to give rise and to keep up-to-date the cross-curricular, powerful, steady and durable skills, enable to hold out against swift, deep and never-ending changes.
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