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ABSTRACT

This paper is based on the story of Mara, a studdmi became blind during a mathematics
undergraduate course in a Brazilian university. @& were obtained from interviews with Mara, her
mother, university staff, colleagues and her teech®&s no blind student had ever before been at the
mathematics faculty in question, the case of Maok teveryone by surprise. The first reaction from
teachers was that Mara should take another subjaathematics would be too difficult for a person
who can’'t see. However, given that Mara did noingigaher mind, the university staff had to define
actions that would allow her to continue studyingtimematics. In this article we present more detdils
teachers’ approaches in order to face the challengeopen possibilities that can be considered for
teaching mathematics for students with special si¢@dspecial rights) in higher education.

Key words: Mathematics education for blind studemiathematics education at higher education level;
mathematics education for students with speciatisieights; mathematics education and inclusion;
math braille.

RESUMO

Este artigo é baseado na histéria de Mara, umaasdiel que ficou cega durante sua graduacdo em
Matematica em uma universidade no Brasil. Os déatasn obtidos a partir de entrevistas realizadas
com: Mara, sua mae, funcionarios da universidadalgens de seus colegas e professores. Como
nenhum aluno cego jamais havia estado no cursoadenhhtica daquela universidade, o caso de Mara
pegou a todos de surpresa. A primeira reacao pte gas professores foi sugerir a Mara que mudasse
de curso, para um curso que ndo envolvesse matam@adis isso seria muito dificil para uma pessoa
que nao podia ver. No entanto, como Mara insistiu germanecer no curso de Matematica, a
universidade precisou redefinir acées que permitisgue Mara continuasse seus estudos. Neste artigo
apresentaremos com mais detalhes algumas aborddgensofessores visando encarar o desafio e
abrir possibilidades que podem ser consideradas @a@nsino de matematica para estudantes com
necessidades especiais (ou direitos especiaigjutagio superior.

Palavras-chave: Educacdo matematica para estudagtes, educacao matematica no ensino superior;
educacdo matematica para estudantes com necessitiliagi®s.

! Part of the discussion made here was present@ME 12 — Seoul — Korea.
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Presentation

This paper is based on a research in mathematicsagdn, which took place during the years
2009 and 2010. Here we narrate the experiencestafdent, called with the pseudonym Mara,
who went through a graduate course in mathemdiissas a seer and then as a blind person.
After she has already done a part of the graduatiese, Mara lost her sight due to health
problems. And then, after getting blind, firstlyestpave up, but after two years, she changes her
mind and so finished her degree.

The results presented here, draw on data fromehedgwhere Mara, as blind, after two years

away from the university, returned to continue $teidies. We interviewed Mara, her mother,

university staff, colleagues and her teachers deioto understand the teaching and learning
conditions provided for her. We also analysed sdaweiments that bring information about the

technical and pedagogical aspects.

When we refer to teaching and learning conditiores ake not concerned only with what
happened to Mara, but also with teachers and sthkeholders in her educational process, as
well as her colleagues.

The choice of respondents was done through a weteople, composed from an initial
interview with Mara. The intention was to buildtary from different perspectives, beginning
with Mara and placing her in the centre, using tegrort as a roadmap for the following
interviews. Initially we conducted a semi-structlireterview with Mara, where there were no
direct questions. We started asking Mara to spbalitavhat happened, how she lost her sight,
which led her to return to the university, and hitweé process took place, according to her
perspective.

Based on this interview, we chose the main chamadkher story, thus creating our web of
respondents, consisting of five teachers; two doatdrs and the secretary of the support
centre for students with disabilities at the unsigr(called Centre in this paper); three students
who were Mara colleagues in different courses;Mach’s mother. This gave a total of thirteen
interviews including Mara. As in the case of theemiew with Mara, they were
semi-structured, without direct questions, jusiragko talk about Mara’s case, and keeping the
focus on the subject.

The interviews were recorded on video and a doctinvbBere the participant agreed with the
way the interview would be used, was signed. Is ttocument we made it clear that each
respondent would have access to their testimordycanld change it as he or she wanted, and
then could read the whole narrative where his ospeech was inserted in order to tell whether
it was according to the context. Only after thisqgadure and the signing of the terms by
respondents, the story written by us became pubilic.

Each interviewee had the option of choosing thetificis name, which would be assigned in
the narrative. Some chose names of the oppositengebe others left it to us to choose the
pseudonym, but all the names are fictitious, wendiduse any real name in our text.

The aim to make such interviews was to obtain datareate a narrative with multiple
perspectives, listening to teachers who have dedit the paperwork and structure of the
course, and others who worked directly with Mara negular classroom or individually. From
the students, we wanted to hear how they saw Matecypation in the classroom, what they
thought about the process, and how they interpritedelationship between Mara and other
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students. The coordinators of the Centre had aiamed focus, and contributed with their
reports about Mara and her relationship with thehdmatics faculty, and Mara’s mother
spoke about the perspective outside the Universityn a family point of view. Then we
produced a text that provides an overview of theeca

Concurrently with the work of interviewing, wher@aliments were mentioned, we were
always trying to access them. Some of them werenihates of official meetings that decided

the administrative aspects related to the permanehiara at the University. We had access
to two minutes, presenting the discussion aboututuge of Mara at the University the actions

and decisions that should be taken.

We did not get permission from the university tovdnaaccess to the Mara’s file, which
contained all her school records and all bureaiccprbcedures related to her academic life,
before losing the vision and until that moment.

We invite the reader to read this story withoutsleiag for definitive answers or for a coherent
conclusion. It is not a simple account, but nat @eprived of information. It is an invitation to
explore different versions of the same phenomefiom the speeches of people with different
realities, and yet, through our sieve, our lenaying such speeches and transforming them into
a narrative.

The story is an invitation for reflection — an itation for a debate on the Mathematics
Education and Inclusion, in particular in highewueation, focused on students with visual
impairments in mathematics courses.

Conditions for inclusion

What to do when a mathematics teacher faces a btudent in the classroom? In case of
Brazilian basic school (age from 6 — 18), one @ke tadvantage of Specialized Educational
Service Centre (CAEE) and teachers with speciata&tthn for offering Special Education
Service (AEE). According to Mendes et al. (201dyestment in this field has increased much
in Brazil during the last decade when the Includbdeication Program: “Right to Diversity”
was launched. This programme aims at developingthieg strategies for diversity. Students
with special needs receive support in the oppadisite of their classes; for example, who have
classes in the afternoon are attended by AEE inribmening. It is a strategy that needs to be
better evaluated when compared with attendancenglihe classes. Another point to be
considered is the professional education of those give the attendance in AEE. In many
cases they are not well prepared to support in enadlics, for example.

Even considering the problems one could raisegeltt the establishments of the CAEEsS, they
are what it is available at the moment, and itésessary to construct teaching and learning
possibilities, which take advantage of them. Webpect to mathematics education one can
already find some investigation related to theheagzand learning of elementary mathematics
involving Brazilian blind students (FERNANDES & HEX, 2010; MARCELLY, 2010).
However, similar possibilities do not exist for f#egoin higher education. What can a teacher do
at this level, in particular, at mathematics faeslt when meeting a blind student? How to
proceed? Where can he or she find coursewareifptipose?

2 http://portal.mec.gov.br/index.php?option=com_cat@@iew=article&id=17434&Itemid=817
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As mentioned, the CAEEs are designed to attend Isasiool students. They are not dealing
with the teaching of advanced mathematics. In thc,is not only a Brazilian phenomenon as
there is almost no production of teaching resoufaethis level and no expertise to draw from

in the international sphere. Little is known abthé demand that a blind student brings to the
teaching of mathematics at higher education.

In Brazil, one reason for this lack of researchhis fact that, until recently, almost no blind
student went to university. This being the caserghwas no demand from the teachers.
However, the situation is changing and people widabilities are having greater access to
higher education, and the number increases eveay yecording to Instituto Brasileiro de
Geografia e Estatistica (IBGE) — responsible fopPation Census — the number of students
with disability enrolled in higher education hasreased 425% in 2008 when compared to the
year 2000. This means 11.412 Brazilian studentsfdutmillions who reached the university in
2008.

This is an important shift in the educational dituaof disabled people. They have more access
to higher education, but there is no guarantebeif permanence; and if they continue, there is
no guarantee of the quality of their learning ctinds. Faculties and universities are simply
not prepared for teaching students with speciallsie&ccording to Castanho e Freitas (2005):

(...) from inclusion policies it has been noted ttiagre is a greater need for preparation of
the academic community to receive these studeiiss, Tqualified professionals in higher
education, who throughout his career as a teachgrm faced with a student who presents
any special educational need, requires a prepardatat goes beyond the scientific
knowledge which is indispensable, but there aretma indeterminate zones, such as
uncertainty, unigueness and value conflicts trepart of academic life, and that the teacher
must face.

As being prepared, we refer to both physical ardhgegical structures. However, one cannot
offer teacher education related to this topic, authknowing what kind of demand appears due
to the presence of those students. Mara’s caseegaal some of these demands.

Mara at the Mathematics Faculty

Mara did her basic education in public schools small town in Minas Gerais State, Brazil,
where she was born. Her family has a low economaitis and when she was around 20 years
old when, the mother decided to move to a largsr ttiat the children could have better
possibilities for working and studying. Mara wantiedbecome a mathematics teacher and
prepared herself for the exam, and she succeedgetting a position as a student at a public
university where she would not have any expensterAf year as regular student, she started
experiencing health problems related to hypoglycaeand starts to lose her visual capacity
slowly. After some time, she became blind. As elledy can imagine, this condition caused a
profound chock to Mara and her family, and it wasessary for her to interrupt the university
studies for two years in order to make medical psythological treatment and reorganize her
life.
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Mara was the first blind student at the mathemdcsilty, and this caused insecurity for
everybody. There was so much doubt that, at fiistcoordinators suggested that she moved to
any course in the Humanities Faculty, e.g., to stBddagogy and become an elementary
school teacher. The following comment illustrates coordinators position.

It was offered to Mara, at times, the opportunithange her course. Why? Because there
comes a time, even if we respect the inclusior,ttiexe is a limitation. It is the same as if a
blind person wanted to do surgery, wanted to doicirezl Finally, we offered a lot to Mara,
and insisted on her moving to another course. WAg/an elementary school teacher she
could use a more verbal language than as mathema#cher. In the elementary school we
have many blind students and no qualified teactiehss Braille teacher, Librageacher.
But | thought it would be great to have an educttere, blind, teaching basic mathematics
to those children, because in Brazil, who teachathematics to children, between 6 and 10
years old, is a general educator, and not a matinesieacher. So we did our best trying to
convince Mara how she could even make the expexibatier. (Jessica, pseudonym)

But Mara did not accept the proposal, and insisiedher desire of getting a degree in
mathematics that she could become a teacher fondacy or high school.

Facing this situation, that Mara decided not tonggaher opinion, the Faculty staff had to
define approaches to provide learning conditiornirto get the degree in mathematics.

Among those approaches, we highlight two. The fivat that Mara should make only two
courses per year, one at a time, semi-annuallyw®iéd therefore need five years to complete
the degree in mathematics, as there were ten couesglired. Taking this decision meant
designing a special set of rules in which the ledpddlines were eliminated. The second
approach was that were given courses only for Machshe would have individual classes in
the teacher’s office, separated from the otheresttsd

It was not easy to define this formal frame, asdfuired many meetings and a careful study of
the legislation in order to make the bureaucratiles flexible. It was necessary to study
thoroughly the legal structure of the institutitime bylaws, and decide what could be done to
make it possible to Mara to finish her course wattie regulation.

After defining the plan, the next step was its iempéntation. One important step was to
identify teachers who would be interest in teachioigMara, because some of them were
resistant about this. In what follows we presentvhsbme teachers have dealt with the
challenge of doing this, what were their stratefpesvorking with Mara.

Facing the challenge

We, teachers, we are unable to deal with this lsao one actually has been educated to
deal with this kind of situation, with such a sp¢dtudent. How to teach mathematics to
someone who does not see, and does not read, aachdbwrite in Braille? One, like me,
studies advanced theories, from mathematical pofnview, and have never before

® Librasis the Brazilian Sign Language, used by deaf geopl
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discussed about education, and suddenly facessratan, with a case like this. (Marcos,
pseudonym)

Marcos referred to university mathematics teactacation in Brazil. It is known that most of
them have had their graduation and PhD in pure enadltics. This means that they did not take
any course in mathematics education in order t@deated as teacher, the task they will
perform when they get a position at the university.

Of course, depending on the discipline we knew,weelld not have any idea of how

visually impaired students would take it. Two-vateacalculus, e.g., requires analysis of
intersession of surfaces and curve generation. #ould Mara see it? This would not be

possible, would it? (Pedro, pseudonym)

Pedro referred to the challenge of teaching nurakdalculus and differential and integral
calculus. He did not know how to teach method$i primitive integrals without making use
of any written record. Furthermore, he wanted te ssftware suciMatlab and Maple to
explore numerical solutions for integrals, and shi&graphic construction of the curves, but
he did not know how to organize this for Mara. Pedro, if Mara mastered Braille she would
overcome many of the visual barriers to learn mattes.

As she did not read and write in Braille, the optwas to replace the written record by voice
record what meant the teacher recording his ovbiee during the reading the textbook or the
reading the solution for a mathematical problemisThaterial was given to Mara that she
could hear as much as she wanted.

This approach gave more autonomy to her compareprdgiously where she depended
exclusively on somebody reading the textbook far A€ the university there was a group of
volunteer students who used to read text for bbtutents. Thus in other subjects than
mathematics, there have been several blind studeEmy were known as “readers”, and it was
expected that they were familiar with the topid&read. So for Mara it should be expected to
have as reader a student from the mathematicstyaculother curse like engineering for
example, where students had math classes. Howteviee, mathematics reader requires more
than simply being able to see and read the tex@oime cases, even the fact of being student
from the mathematics faculty was not sufficientdaese, if for example, the voluntary reader
was a first year student, and Mara needed to saudgre advanced theory, the reader was not
able to recognize many of the symbolic represemtati

Even more difficult were the cases of readers ftoenhumanities faculty, which had little or
not any familiarity with the mathematical symbdismade it almost impossible for them to
read for Mara, despite their availability. A questraised by Mara was: why there were many
more volunteers readers from humanities when coadpar mathematics faculty? We have no
answer to this question, but we wander if it cchdgle to do with some idea that blind students
have fewer possibilities in mathematics.

As time passed, teachers were mobilized in ordgrdwide the best learning condition for
Mara. Sérgio, for example, made contact to the i€eatt the university that gave support to
students with disabilities, mediating the procesdesdapting pedagogical tools as well as of
providing accessibility in the buildings. Sérgioked help from the Centre to discuss
possibilities to teach non-euclidean geometry (NEere he had the opportunity to learn
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more about the work done at the Centre with redpebie inclusion of university students with

a disability and therefore, could reflect and plamdvance the course of NEG. Through the
Centre he obtained important information about spp@ducational needs of a blind student in
a mathematics course, such as the availabilitgaders, the possibility of producing material
in Braille, and the importance of manipulative miigtis for the study of geometry.

Based on his interaction with the Centre, Sérgiusatered a specific didactical approach for
Mara. He built a hyperbolic Geoplan (Fig. 1) basedthe Poincaré model, and created
explanatory cards in Braille (Fig. 2 e Fig. 3)sltmportant to say that this material can be very
useful for the teaching of non-euclidean geometry.

Hyperbolic Geoplan based on the Poincaré model — Rdlels and concurring lines

Explanatory Cards in Braille and Embossing

Fig. 2
RIPEM V.3, N.1, 2013 29



Explanatory Cards in Braille and Embossing — detail

Fig. 3

Individual classes

Figure 4 is a transcription of part ofFanctions with Complex Variabl¢sCV) class, which
was given by the teacher Carlos. It is made inoguoilal language, without resorting to the

mathematical symbols. As the class was intendadolond student, only what she heard mi
help her build your knowledge on the subject irt tuntext. Hence our choice of transcrib
exactly on the way that she heard, so that theerezh get an idea of how Mara realized
lesson.

FCV class transcription

Professor Carlos:Well, then recalling Mara, what we saw in the lasson, we went on th
Integration, and we defined the integer of a fuoctso we started initially with a functidn
defined on an intervalb, Real intervalab, taking values o€, complex values, and we

D

ght
ing
the

defined the Integral. So you halveft, f of t, t is a real number and the image is a complex

number. Then we want to define the meaning oftegral off of t, along a path, along a
curvec. Then integraf of t, c along a patle. Good,f of t, i.e., a real part, @aT plus another
imaginary parv ti, thenf of tisu tplusv ti. So what do we do? We parameterize the cu
¢, then we get a parameterization of the curve, Wemritec as aa z t, is a curve parametg
Z t, parameterization of the cureet varying in the range @ to b, t varying in the interval
fromatob, then we define the integral odf t dt as the integral froratob u tplusi integral
fromatob vt ok? Do you remember it?

Mara: Integral of the sum?

Professor Carlos:That's right, so, it is the integral of the reattpao you agree? Ais the
u plusiv of t, than will be the integral of the real part plbe tmaginary part, ok?

Mara: Hm.

Professor Carlos Well, this is for & of t, thef starting from their domain be a Real inter
ab. Now, we want the integral of a boundary, in fag, want & of z, where the domain of
the function is the complex numbers group. Thamfisctionc in ¢, of the complexes in th
complexes, so you havd af z, zis a complex nhumber. Thus, we want to define tiegral
of f of z in ac boundary, ok? Do you remember it?

Mara: Yeah, | think.

=
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Fig. 4

The transcript above looks extremely confusingdoy student of mathematics that are not
familiar with the matter and try to understand wthag text aims to explain. For people with
previous experience, that already know FCV, th& tas not be that difficult, but we must
remember that the material was intended for a dindent, who was having her first contact
with the discipline. She would need to base alldtedy on this audio material, since it is her
only educational source at that moment. She coaNe laccess to books only with the aid of a
reader that do not always had the required avétlaland the audio recordings of such books
are equally confused, because visual memory igrbst privileged in such materials. The
principle could be Braille output what means to&@ibe the books for Braille, and the student
would have to further their studies of writing co@dad then be able to access these books
independently. However, it is not so simple.

Pedro, one of Mara’s teachers, contacted a coleaghw had had a similar experience as
mathematics teacher of a blind student in anothereusity. Pedro wanted to know how his
colleague dealt with the situation and expectegetassome practical suggestion. However, this
was not possible as it was a different case anddlzed that the actions taken in one situation
could not produce the expected effect on Mara’s.cas

The student from the other university was borndliand had a great knowledge of Braille
acquired throughout his life, including Braille farathematics, which is very specific. This

student had already acquired great skill in theaiske machine Perkins, a kind of mechanical
typewriter, to write Braille, and have good abiliyith computers. All these knowledge

improved his study conditions but did not free lwfdifficulties as such the lack of advanced
mathematical material in Braille, and the lack eddher who could read Braille or preparing
writing material for the lessons.

Mara’'s case was different. She was adult when slarbe blind and she had no familiarity
with Braille nor with computer programmes for sugpa blind people. Thus Pedro realized
that such a case requires much time and dialogtiethve student to understand her specific
needs.

Written material

Concerning Braille, the most recent version ofiteghematician Unified Code (CMU) used in
Brazil was launched in 2006 and contains all théheraatical symbols needed for transcribing
into Braille a text at any level. However, it isery complex system, which cannot be mastered
in few months and even if a person managed itetlaee so few publication in advanced
mathematics available in Braille that he or shedogad. Mara had started learning the code,
but without much motivation.

One could think of possibilities of transcribin@ifin one to another code, as in Brazil there are
specialized centres for doing this. In fact, InggtBenjamin Constant (IBC) in Rio de Janeiro
is a reference centre for education, rehabilitaiod specialized medical care for people with
visual impairments. The IBC also has free contiguaducation programs for teaching and
learning of blind children in all disciplines foasic education school. However, just a few
advanced mathematics books have been transcrib®Chy-urthermore, even when a teacher
has access to such books, the difficulty of writemmunication with a blind student persists.
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How to deal with extra activities and assessmewkat kind of written production should be
essential for learning mathematics?

One possible solution is to use the softwBrraille Facil, part of DOSVOX, a free application
produced by José Antonio Borges and his colleafyjaesCentro de Computacao Eletrénica da
Universidade Federal do Rio de Janeiro (UFRJ). Bpiglication allows usual texts to be
printed in Braille without the user knowing howwoite and read in Braille. But, once more,
producing printed materials is more difficult whégrey have to do with mathematics. In this
case, in order to get a good quality, the transonprequires several adjustments before
printing which, in turn, require a deep knowleddg®mille, including the CMU.

UndeniablyBraille Facil facilitates blind people’s access to various tegisce the task of
transcribing and adapting becomes faster. But #&sdoot solve the problem of written
communication between student and teacher, spaltyfia the case of the mathematics teacher
in higher education, as it is still necessary mrasgeboth Braille and CMU.

As part of his PhD study, one of the authors isresking this demand by formulating a
proposal for producing software that easily tranms®mathematics text from a usual symbolic
format to Braille. The user would not have to mastille. This would facilitate very much
the written communication between teacher and tdtndents, and the results of this research
will be shown in another future paper.

However, one could say that the difficulty on taaghmathematics for blind people is not just
a problem of writing, it is more than that, maylaiad person has a different concept about the
meaning of the mathematics, and if we work on répeing the same system of mathematics
teaching on Bralille, this project could fail. Werag with this position but, in the other hand,
the blind students need to do tests, make writtatuations to get to universities, get a job, and
so on. Then, these students need to develop thigy dabiwrite mathematics. Therefore, we
have two different issues: teaching mathematicsbford people in an adequate way, and
ensure the empowerment that mathematics can affdr,at least for a while, the blind students
need to communicate the mathematics that they lgarsome way that everyone can
understand. The proposal we defend is to use atr@béc translation between CMU and ink
written mathematics, but not as a definitive solutijust as a palliative while the researches
and public policies can find new ways of doing aodmunicating mathematics within blind
people in a proper way.

Concluding remarks

Facing the challenge of teaching mathematics taMaade teachers recognize the complexity
of the situation and the lack of resources — matarid human. Not everyone was satisfied with
the result they got from so much effort in adaptimg lessons to Mara: “The teacher’s work is
very complex as it is needed to deal with thesel kififrustration, beyond everything else
teacher needs to do.” (Lais, pseudonym).

Lais refers to episodes such as what happened i@ WMsn she attended numerical calculus.
The teacher spent so much time preparing audiadgdedomaterial and making sure that a
student could meet weekly with Mara and study \Ww&h However, it was not possible to cover
all the expected content for this course. For exampumerical resolutions were missing, as
Mara could not use the mentioned software. In thal fexams, Mara failed, even being

evaluated in what she had studied.
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Lais refers to frustration, and we consider thatehs no single person responsible for this.
This has to do with the whole educational systenoradg recently policy makers consider
students with special needs.

Mara’s case provoked a reflection on how to teaatents with special needs. The quotation
below represents this.

There were a lot of people imagining that it wasdmal case, many people had a romantic
view of a disabled person. Mara came for breaking/hat helped us to understand that it
was necessary to treat her as any other studenshélgdd charge her also. However, we
should make adaptations. Because of this, | tap@ded my lessons. This has always been
clear to me. Today, | know much more about it dnd has to do with the fact that | had
Mara as my student. This case needs to be discussegcher education programme. Can
you prepare yourself in advance? What kind of magpan? Will the discussion stop when
Mara gets her degree in this Faculty? This is gobodplem for me. And, what to do when
another blind student enter the Faculty? It is gehproblem at this University, and it has to
do with professional development. (Adailton, pseuao)

We agree completely with Adailton in the sense thaet case has the potential of given new
elements for teacher education in higher educdéwel. There is a well-defined legislation
about what is necessary to fulfil in order to ieacher at basic school. This includes courses in
pure mathematics, mathematics education and geedualation. However, nothing similar
exists at the university level. To have a PhD irepmathematics seems to be enough to teach
for university students.

This kind of education might have worked years agioen the university received only elite
students. But, certainly, does not succeed to theeproposal of inclusive education in a
socio-political context, where university makestmdithe democratic institutions in society.

As we emphasised in the introduction, this casaisvitation for reflection and for a debate on
the Mathematics Education and Inclusion. Let usdanyoint out some of the issues that we find
to bee in need of further reflection.

First, inclusion is considered an ultimate goodhghio be aiming for. However, it becomes
important to recognise inclusion as most complsexes Inclusion also has a price. This can be
illustrated in the case of Mara when we considemtirticular challenges she needs to face: Let
us just take a look again at the remark:

Then we want to define the meaning of the integrébf t, along a path, along a curve c.
Then integral f of t, ¢ along a path c. Good, t,ofe., a real part, a u T plus another
imaginary part v ti, then f of tis u t plus v.t30 what do we do? We parameterize the
curve c, then we get a parameterization of theesuthen we write cas aa z t, is a curve
parameter z t, parameterization of the curve aryiag in the range of ato b, t varying in
the interval from a to b, then we define the ins&kgf f of t dt as the integral from ato b u
t plus i integral from a to b v t, ok? Do you remnenit?

This time, however, we have not made the italicstiily mathematic symbol in italics is devise
for seeing people. It makes it easier to read avt@k mathematical symbols. By putting it like
here, without italics, we get close to how the sinds to Mara. “Do you remember it”, Mara
was asked. It is really important to grasp the leilngles of inclusion, and to consider to what
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extend some efforts of inclusion reaches beyondesbmits and turn into provocations.
However, the limits are always changing due to nebtgical development. Conditions of
inclusion are ever changing.

Second, inclusion presupposes collaboration. Inctee of Mara it was clear that nothing
would be possible without a broad collaborationua the process of inclusion. Thus,
inclusion is far from referring to set of valuesoabequity. Inclusion is far from being just a
political position. Sure, such a position is impmitt and this could bring processes of inclusion
into focus. But inclusion is far from a question atfitude. Inclusion is an organisational
challenge. Without organisational initiatives, umbn cannot take place. And a broad set of
cooperation is a way of provides an organisatitaais for inclusion.

Third, inclusion means differences. Thus one camasstime inclusion to be the same in any
circumstance. Instead inclusion means assumingfeatures of similarities and differences.
Thus is the case of Mara, there are many diffdiearning obstacles she has faced, meaning
that she will get a different set of mathematicahpetences compared to a seeing mathematics
teacher. One need not, however, think of Mara’ emttical competences in terms of any
deficit model. There might be things she mastetichvseeing mathematics teachers do not
“see” so clearly. And to take a simple point: Maraght obtain some capacities important for
teaching not only blind students, but also, fortanse, a group of both seeing and blind
students.

Fourth, inclusion can be addressed with referemsguidents with special needs. This provides
one type of discourse people to be included. Howewge can also talk about inclusion with

reference to people with special rights. This pdesgia different discourse around inclusion. In
the case of Mara we find special discourses of gppecial-need type. This provides one
perspective of, say, what teachers and the MathesnBaculty are doing. The special-right

discourse provides a different perspective on vidaaking place. Thus let us just listen to

Jessica again:

It was offered to Mara, at times, the opportundychange her course. Why? Because
there comes a time, even if we respect the inalyslmat there is a limitation. It is the
same as if a blind person wanted to do surgerytedato do medicine. Finally, we
offered a lot to Mara, and insisted on her movim@griother course.

This remark is located in a special-need discouksel one can see many of the teachers’
remarks as formulated in this discourse. One cdwddiever, consider how the situation might
be formulated in a special-right discourse.
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