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Abstract Teaching and learning mathematics in jail is a dramatic special instance of dealing with socia barriers
and cultural differences. Teachers and students involved in such experience are confronted with problems- lack
of readable mathematics textbooks, need to simplify, motivate and synthesize the subject, need to cope with
psychological and environmental difficulties - that go much beyond the specific situation and are a worthy
challenge for the whole community of mathematics researchers and educators.

Introduction

This paper is based on the authors experience as volunteer mathematics teachers in high-
school classes for adults at the “Alta Sorveglianza’ (High Survelllance) Department of the prison of
Opera, near Milano (Itay). But, above dl, it is the fruit of congtructive remarks, contributions and
criticisms by their sudertsin jail. The paper does not have any ambition to provide a comprehensve
picture of the complex problems connected with education in prison - not even mathematicd
education in particular - nor does it cdam to have any decisve solutions to suggest. We limit
oursalves.

to gather some remarks and to focus the reader’ s attention on some issues that we fed

might be of generd interest for mathematical education; especidly - but not excdusively -
for mathematical education of adultsin difficult societa or environmenta conditions;

and above dl:

to dress the need for collaborative internationa interactions - possbly ingde the
M athematics Education Into the 21% Century Project or other smilar initiatives - between
mathematics educators and researchers interested in mathematics education of adults.

Even though this might sound like atruism, it is neverthdess a crucid problem to address.

What happens in prison faithfully reproduces what happens outside of it, with deformations
deriving from the dtate of compresson and mutilation. Education - mathematicd education in
particular - is by no means an exception. Therefore it can be arguably maintained that the problems
arisng in mathemdtics educetion in jal are essentidly the same as those arisng in ordinary schoals,
dthough they might dramdticaly differ from the latter for intendty, due to the gravity of the
environmenta context. Nonetheless, there are some possibly peculiar vaues of school in prison, that
we perceive as a specid human, psychologicad and cultural enrichment, both for students and for
their teachers. Of course, the exchange of experience and knowledge through the bars is a two-
way process. mathematics educationd problems in the outsde world are often seen better from
indde a prison, and they may even benefit from the experiences therein.

We findly sress that prisons are, at least to a consderable extent, tentative answers to
socid problems that could and should be coped with and solved in quite different ways. The crucial
need to ensure an appropriate education - where mathematics must play its role - epecidly in
difficult societal conditions, isto be consdered as part of thiswider strategy.

1. Why mathematics education in jail

Mathematics education in jal is part of a wider programme. In the fidd of mathematics
education, new proposals and trends have been recently promoted, especidly in the past two
decades, which emphasize the vaue of a “socid” orientation of teaching, motivated by broader
societd changes. Among others, recdl such initiatives as the Mathematics in Society Project (MISP,
active since 1980) or the Mathematics Education Into the 21% Century Project, founded in 1986
and supported by the Third World Forum (see [2] and [3]). “ Almost every country has groups



that are not being adequately served by its national school system; religious and ethnic
minorities, migrant or foreign workers, the poor, the handicapped, and the biggest group,
women and girls that are underserved educationally in the majority of the nations’ ([2],
p.1238). People in prison could undoubtedly be added to the previous list. With respect to society-
centred activities, however, sengbility and engagement of mathematics educators il have to be
quantitatively and quditatively enhanced. Mathematicians would greetly benefit from avoiding ditist
atitudes mathematics teaching in difficult socid contexts, as well as the education of mathematics
teachers working in that field and collaborative co-operation with them, should be considered as a
primary interest and duty, possibly with postive consequences even on research activities.
Furthermore, co-operative internationa relationships on themes like mathematics teaching to adults
(educdtion in jall, as a very specid ingance) or popularization of mathematics (see [1]) are within
reach and should be substantially promoted as aworthy challenge of society (see[4]).

Findly, we should not forget that in many of the most developed countries, the number of
people in prison has been definitely increasing in the past few years, reaching highly consderable
percentages. For instance: about 1 over 1000 in Itdy (27 per cent of whom are immigrants); and
about 1 over 100 in the United States, where more college age African Americans are in prison than
in college dormitories (Data of the Children’s Defense Fund. See[3)]).

2. The challenge of lear ning and teaching mathematicsin jail

It might be wrongly believed that prison is a restriction of space, balanced by an abundance
of time. As a matter of fact, prisoners witness how this adleged abundance of time, far from being a
factor of balance, rather becomes their main source of affliction. Degradation of sdif-esteem, loss of
interest in mentd activities, loss of contact with the externd redlity and depression are very strong
among prisoners. Intdlectud activities in prison are therefore of fundamenta importance for mental
and psychologica surviva, and human contact with teachersis necessary.

The challenge of scientific culture

In the relationship between teachers and students in jail, the objective disparity of conditions
and experiences are possibly too deep to alow any sensible discourse about the reasons that caused
such a digparity. Probably one of the best ways of being helpful, and what students seem to
gppreciate mog,, is proposing scientific and forma topics, rather than persond or problematic ones.
In this regard, mathematics education - like any other kind of knowledge based on an objective
scientific content - may contribute in a very specid and decisive way to the psychologica, human
and cultura enrichment of young or adult peoplein jall.

Sometimes people in prison follow school courses — including classes of mathematics — to
get a certificate that might be of some vaue in the future search for a job. But it may aso hagppen
that they study just to keep their mentd activities in exercise and for pure cultural enrichment. For
this reason adults in jail are very specid students, often very exacting and inspiring ones. They may
possibly learn dowly, like dl adults when compared to younger people; but, on the other hand, they
tend to absorb more deeply and to make immediate use of what they learn as part of ther
knowledge and language. This peculiarity represents a particular chalenge for teachers who are
confronted with the problem of finding and explaining the fundamental concepts in the essest
possible ways, providing nontrivid and convincing examples and gpplications.

Taking psychological and environmental factors into utmost account.
In the process of mahematics learning, a sharp distinction between so cdled technica
difficulties on the one hand, and psychologica or environmental ones on the other, isdways atificid.



Thisis particularly true as far as adultsin jail are concerned. We mention a couple of psychologica
issues pointed out by our students in prison. Though more evident in the context of a jall, these
issues are arguably of genera concern for adults at school.

a) Difficulty in memorizing and concentrating.

Teachers must acknowledge that jail causes dress, and stress destroys memory and the
capacity to concentrate. Sometimes, congtant  psychological pressure may even be responsible for
goheda, i.e difficulty in communicating and verbdizing. On the one hand these psychological
problems are an obstacle to the study of mathematics, on the other, it iswell known that any kind of
intdlectud effort - such as studying mathemdtics, for indance - may turn out to be hdpful in
gimulating the prisoners cgpability of memorizing and concentrating.

b) Intellectual activities increase esteem by other people and, above all, self-esteem.

Apart from professond qualification, one of the main motivations for an adult to study isthe
need for a better eteem and self-esteem. One should not forget that sometimes people attending
classes in prison have the opportunity to study for the firgt timein their lives or for the first time after
possibly many years.

The importance of school, or any other kind of intellectud activity, in order to fight against
the dangers of stress and depression in jail should not be underestimated. Mathematics educators
should take full awareness of such potentidity and play ther role.

3. What needsto be done?

Maybe the most crucid problem to address is that readable and valuable mathematics
textbooks should be written, having self-taught adult students in mind.

The scarcity - not to say total absence - of readable and va uable mathemeatics textbooks is
one of the greatest difficulties encountered by adult students, especidly in jal. This is a decisve
point, whose implications go much beyond the restricted scope of education in prison. The quality of
textbooks does not only concern didactics. it deeply reflects, and n turn influences, the actua
generd conception - or misconception - of mathemeatics and the way in which mathematicians
consider - or do not consider - its educationd, cultural and socid vaues. In this regard, the Stuation
does not seem to be encouraging. In generd, mathemeatics textbooks are far from fulfilling the specid
needs of adults who need to study by themsalves or with little contact with teachers and do not
properly orient the reader. We record some criticisms of our adult sudentsin jail.

a) Coping with mathematics textbooks is discouraging: they are* flat” and difficult to read.

They contain but aflat list of definitions, theorems and proofs. no mativations, no hierarchy
between concepts, no emphasis on what the fundamental concepts are and why.

b) Textbooksaretoo “big”.

Voluminous texts are often difficult to read or consult. Textbooks should be written in away
that synthesizes the fundamenta concepts or techniques, avoiding a plethora of inessentid detalls. It
seems that the more the fundamentals concepts are obscured, the biggest are the volumes.

c) Too few examples, applications, and thoroughly worked out exercises. Self-assessment is
difficult.

Sometimes adult students seem to be more exacting than young adolescents as far as the
choice of examples and problems is concerned, as well as more interested in finding concrete



connections and applications of the mathematics they learn. This tends to make many of the available
textbooks obsolete. *

The god of collaborating in order to write mathematics texts for basic teaching and
popularization, providing notions needed in everyday life and dso the sense of awider culturd and
higtorical prospective, should be among the most quaifying chalenges on the agenda of any
mathematics educationd project. The generd ignorance of mathematics “isin part traceable to a
lack of clarity in the mathematical community, by both researchers and teachers, as to the
nature of mathematics itself, and so to a lack of clarity about conveying this to the general
public.” ([1]). Therefore a careful reflection on this problem by the mathematicians community
would turn out to be of primary importance not only for education at any level, but even for research
itsdlf.
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! One of our students, for instance, suggested to investigate the mathematics underlying the GPS
(Global Positioning System), i.e. the method used to determine the position on the earth through signals sent and
received by satellites in orbit around the Earth. This turns out to be a quite interesting geometric and physical
problem.



