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In France, since the law of February 11th 2005 on "equal rights and opportunities, participation and citizenship of people with disabilities", students with disabilities are more frequently included in regular secondary schools and have more access to higher education. Before, there was a sort of barrier between primary and secondary schools (Lewi-Dumont, 2005, 2016). However, the case of visual impairment (VI), especially blindness, is slightly different: until recently, students who were Braille users used to benefit from special provisions (special school or resource classroom in a regular school) at the beginning of their schooling to learn to read, write, and master orientation and mobility and independent living skills. When they were autonomous, they were included in regular schools, generally after compulsory junior high school. In general, those were bright "A" students, well supported by their families (Lewi-Dumont, 2016). Now, inclusion is a right for everybody. Students are included at an earlier level; some of them have an inclusive schooling from kindergarten to university. This means that secondary teachers may teach students who don’t master all the assistive technologies and/or average or struggling students who, because of their impairment, have important needs for pedagogical adjustments. We chose to focus on that question, as part of a larger study about help seeking among students with special educational needs (SEN). Having in one’s classroom a student with VI (i.e., partially sighted or blind), a rather unknown disability which has been reported to cause difficulties in mathematics (Magna, 2011), is a situation that each teacher may face (Dorison & Lewi-Dumont, 2010).

We will first present some characteristics of VI related to math learning, and some information about education of students with VI in France. Then we will present a survey we conducted among math teachers in secondary schools, aiming to analyze how they adapt to an individually included student with VI in their class. 

1. Visual impairment, mathematics, and schooling
1.1. Students with visual impairment and math

Visual impairment has become relatively rare among children in developed countries, especially total blindness from birth. In France, it is the rarest disability among children (Inserm, 2002). Besides, visual impairment is not a homogeneous label but covers a wide range of visual (dis)abilities; besides, many children have other impairments in addition to their visual problem. 
In our institute
, we train, among other professionals, special teachers e.g. for students with VI. They are, most of the time, itinerant teachers: they very frequently mention that the major difficulties encountered at secondary level are related to math, a difficult subject for students with a visual impairment, and difficult to teach because of the required adjustments. When it comes to course choices in high school most students with VI do not choose a scientific major, even if there are bright blind and partially sighted scientists. 

Two main problems are encountered when teaching/learning math with students with VI. Research (see Hatwell, 1985; Hatwell, Streri, & Gentaz, 2003) has shown that visual impairment can cause a disability in space representation, particularly in the case of early blindness, therefore underachievement in geometry can be important. Another problem is access to text and image, even now that technological devices make it easier. Reading tables, charts, and figures is challenging for readers with a narrow vision field or Braille users, and so is learning new Braille signs or correctly drawing. Besides, it is still hard in France to find textbooks in a suitable format for students with VI (Magna, 2011). This, along with an overall problem of slowness, explains that, by law, students are allowed to ask for additional time when taking exams (generally one third extra time). 

1.2. Schooling of secondary students with VI in France

In France, secondary school is divided in two parts: compulsory junior high school (“collège”: 6th to 9th grade) and high school (“lycée”: 10th to 12th grade) where students can choose certain majors (e.g. science, literature, etc.) preparing their transition to higher education or vocational training. There is only one special school for students with VI at “lycée” level, namely Louis Braille’s school, the National Institute for the Blind, founded by Valentin Haüy, in Paris.

Nowadays, there are three ways of schooling students with VI in secondary schools:
- They can benefit from individual inclusion in a regular classroom, with the support of a special service (for orientation and mobility, independent living skills, technology, visual efficiency skills…) from different professionals, including a special teacher for students with VI (TVI), according to their individual educational plan. In the classroom, students can be helped by a teacher assistant (TA).
- They can attend a regular school equipped with a special resource room. In that case, they usually follow all their classes with their sighted peers but benefit from the support of the TVI, support service, and TA.
- They can attend a special class within a special school or a regular school. In the last-mentioned case, students are seldom with their sighted peers in class; it mostly corresponds to social inclusion during break time.
The first case (i.e., individual inclusion) is the most common one, but since there are few special provisions and professionals due to low prevalence of VI among children, students who could succeed if they were included may attend a more “segregated” program and vice versa: children who have difficulties are sometimes included with too little support, because there is no other choice in their region (except leaving home to attend a boarding school). In other words, parents don’t always have a real choice allowed by the law (Lewi-Dumont, 2009, 2016).
Finally, it is to be noted that secondary teachers don’t often receive training about students with SEN during their initial studies, so they are not well prepared to include them in their classrooms (Dorison & Lewi-Dumont, 2011). 

2. Research questions

Considering the preceding issues, and knowing that math is one of the subjects in which regular students most frequently ask for help (Puustinen et al., 2009), we were interested in whether secondary math teachers consider that their students with VI have difficulties in that subject, and the way they adapt to their SEN.
3. Methodology

An anonymous online questionnaire was sent to secondary math teachers through our professional TVI network and a national association of math teachers. Questions focused on the teachers’ (academic and professional career, training about special educational needs) and the students’ (class, use of Braille or large print, level in math, and the teacher’s opinion on the student’s help seeking) profiles; if the teachers had several students with VI, they were invited to choose one of them. 
Forty-one questionnaires were returned, which can be considered a good participation rate, compared to other questionnaires sent to professionals in this field. Table 1 summarizes the teachers’ self-reported profiles and Table 2 the student profiles (as reported by the teachers).
Table 1: Teacher profiles  
	Gender
	Mean age
	School
	Average teaching experience
	Teaching experience to students

with VI
	Has received “some” training about SEN

	Male: 20

Female: 21
	42 years (+/- 9.7 years)
	junior high school:17

high school: 24
	16 years (+/- 9.9 years)
	1st year: 18; 2nd year: 7; more than 2  years: 16
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Table 2: Teacher-reported profiles of the students with VI

	School setting
	Visual impairment
	Math achievement

	Full inclusion: 35

Partial inclusion: 6
	Low vision (print): 27

Blindness (Braille): 12
	10% lowest-achieving: 7

10% highest-achieving: 4

Average level: 28


4. Results 
There was no statistically significant relationship between the teachers’ profiles and the number of pedagogical adjustments they mentioned at 3 key moments: during course preparation, in the classroom, after class. 
However, teachers had the opportunity to comment their answers: all the teachers wrote at least one comment
. We conducted a qualitative analysis of them. It should be noted that teachers were free to fill out the rather long questionnaire (36 items): the number of respondents (compared to other studies) and the important amount of optional comments show their strong interest for the subject. 
The analysis allowed us to identify three main themes, which we want to focus on here:

· Teaching experience (in general, and with students with VI),

· Learning media (Braille, print or both),

· School level (junior high or high school).

There were important (qualitative) differences between the responses. Training on visual impairment is so rare among our respondents (less than one out of 10) that we cannot draw any conclusions from it. Familiarity with teaching students with VI and general experience of teaching, on the other hand, produced large differences. Novice teachers focus on hardware or psycho-emotional aspects more, while those with more teaching experience can distinguish between a hardware problem and a learning difficulty in mathematics. They seem more comfortable with their students (e.g., they don’t rely as much on the TA). Another differentiating factor is the level of education: there were more high school teachers among the respondents, and they were much more involved in their answers than junior high school teachers. It is likely that the higher level of expectations (over a third of the students were in scientific majors) or very difficult adjustments (in vocational sections) question high school teachers who seemed greatly interested in their students’ needs. It is also likely that those who responded, and who had several students with VI, chose either good students in mathematics or students whose future is a source of concern for them. Another distinctive feature is the students’ writing mode: print vs. Braille. At all grade levels, the main difference among the teachers’ comments was between the use of Braille and print, with a lot of questioning from senior teachers. We didn’t ask the teachers about the students’ degree of VI; yet there are undoubtedly big differences between students who read the Verdana font, size 16, and those who read font size 28 or larger (instead of Braille). The difficulty of teaching mathematics to students with VI is proportional, so to speak, to the degree of their visual impairment and to their grade level. 

Finally, almost half of the teachers considered that students with VI should ask for more help than they currently do, even the “best” (i.e., above average) students.

5. Discussion
Our exploratory study has several limitations. For example, the anonymous, self-reported data collected do not allow for any additional investigations to meet all the diversity of situations and practices. Nevertheless, the number of answers and comments concerning partially sighted and blind students in junior high and high school entitles us to some conclusive statements.

We expected that the education of students with VI, particularly in an inclusive context and without specific training, would be considered as difficult by math teachers in the current context: lack of specific training, technical problems, class sizes… Yet, despite the objective obstacles pointed out, teachers who completed our questionnaire seem to adapt to the current regulations, and therefore the evolution of the students they teach, in their diversity. This is particularly striking when we think of senior high school teachers of Braille users: as soon as they have overcome their disability-related apprehensions, they manage to assess their students’ needs and try to adapt to them finding solutions to adapt and to communicate with the student by themselves. No teacher, even though they were challenged by their student, questioned the merits of his/her orientation, even if they regretted inadequate support or their own helplessness in their inclusive context. They sometimes expressed admiration, sadness, guilt, but never bitterness about the system, as it sometimes happens in other surveys. We consider that those who responded are particularly interested in these students whose disability is an objective obstacle to learning mathematics, but whose intellectual capacities can help them overcome them.

We plan to carry on with surveys, coupled with interviews (of students, teachers, TA, TVI…) and direct videotaped observations on the field. It seems important to us to finely observe the interactions in the classroom. As already stated, we suppose that the students were “good at math”. We saw that even for them, at the end of secondary school, some problems occur due to lack of support. As for partially sighted students, we think they sometimes struggle with math; due to the heterogeneity of their disabilities, there exists little research on them. Even if generalization will be difficult, we hope to observe some interesting coping and help seeking/giving strategies for low-achieving partially sighted students in math, in a few case studies. Our findings will hopefully be helpful to this population and their teachers, beyond math, and maybe to regular students, according to the universal design theory. For learners who are not in difficulty, we hope to be able to highlight that majoring in math is not “forbidden” to students with VI, nor is studying science after high school. As a matter of fact, many famous blind mathematicians have left their mark on science history, like Nicolas Saunderson in the 18th century. Even if our students don’t go that far in scientific studies, it would be better if they could keep all options open in terms of major choice or postsecondary orientation, knowing that unemployment among young people with VI – even with a higher education degree – is a big concern (Lewi-Dumont, 2016).
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� INS HEA: National Higher Education Institute for Training and Research on Special Needs Education.


� Examples of comments translated into English can be sent by email upon request.
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