Nadia Azrou 
email: nadiazrou@gmail.com
  
Learning mathematics in French at the undergraduate level in Algeria

Keywords: French as second language, learning mathematics, students' difficulties

In this paper, some students' difficulties, related to learning mathematics in a second language (French) when entering university, in Algeria, are examined. I present these difficulties as part of other difficulties caused by the transition from high school to university. The analysis of students' interviews, using Cummins' theoretical framework, revealed that low mastery of French as natural language and low mastery of Arabic as academic language impeded several students from performing well in mathematics and expressing them in French academic language.

Introduction

While mathematics is often seen as language free, in many ways learning mathematics fundamentally depends on language [START_REF] Barwell | ESL in mathematics classroom[END_REF][START_REF] Planas | One speaker, two languages: Learning opportunities in the mathematics classroom[END_REF]. The relationship between language and mathematics has been considered within a range of perspectives: political perspective, social and cultural perspectives, epistemological perspective and cognitive perspective. Learning mathematics in a second language at different school levels has also been a subject of many investigations.

On the other hand, Ní Ríordáin and O'Donoghue (2007) expose two opposite positions about learning mathematics in a second language with many references; studies which argue about positive aspects and satisfying achievement (immersion programs) and studies which argue about the underachievement of pupils (submersion programs). Research about teaching and learning mathematics in a second or a third language is very popular at many school levels, but little research has investigated this issue at the undergraduate level so far.

The present study has been motivated by a PhD research about undergraduates' difficulties with proof and proving in Algerian universities. The findings indicated that the weak mastery of French as a second language for learning mathematics was one of the reasons for third year university student' difficulties with writing a proof text. Even though I acknowledge that low students' proficiency in languages is associated with underachievement in mathematics [START_REF] Cummins | Language, power and pedagogy: Bilingual children in the crossfire[END_REF], I tried to understand better how this really works. In this paper, I studied this relationship particularly with students at the beginning of the university, where they learn mathematics completely in French for the first time. I focused on the mathematical difficulties that are originated in the relationships between French language, dialect and Arabic considered as tools to approach, develop and report mathematical thinking; I also investigated students' behaviours when they make mathematics in French and their related opinions.

Linguistic overview of Algeria

Algerian population communicate in different languages, according to different regions, ethnic groups, institutions and circumstances. The most spread languages are Classical Arabic, Dialect, Berber language and French (first foreign language). Classical Arabic is shared by Arabic countries.

The Dialect is the common language; it is the most used spoken language in daily life in Algeria; it's a mixture of classical Arabic, French and other languages (Spanish, Turkish, Italian…). In Algeria, people speak in their families either Berber language (indigenous language) or dialect, which is the same in all the country with slight differences in some words and accents. The language of instruction in schools is classical Arabic, so children learn from primary school on in a different language. Only Arabic language is used for writing, but for the oral, the situation has declined; around thirty years ago, Arabic language was used also for the oral, but dialect has been used more and more. Actually, it's rare for teachers and students to speak only Arabic in the school. French is the first foreign language in Algeria, it is taught from grade 3 to grade 12. With the exception of French language, all courses in all school levels are taught in classical Arabic. Teaching French has been affected during the dark decade of the civil war (1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000) by the lack of teachers in many regions; consequently, many students have not had French courses for many years. On the other hand, the technological development and the increasing use of English for computers, cell phones and social media have pushed students to be distant from French. At the end of high school level it is quite rare to find students who master correctly the speaking and the writing of this language, in spite of ten years of learning French.

Languages of teaching mathematics in Algeria

The teaching of mathematics in Algeria has shifted from French to classical Arabic (oral, writing and mathematical symbols) for the three school levels (primary, middle and secondary school) since the 70's. Teaching mathematics in classical Arabic (including Arabic symbolism) has lasted more than thirty years, till the beginning of the 21 st century, when it shifted again. In 2005, there was a big change in teaching mathematics: in school formulas and symbols are written from left to right with Latin alphabet (that stands for French), while comments, terminology and verbal expressions are maintained in classical Arabic (from right to left). This is an example to see how to read and write in both senses: the area of the square ABCD is equal to 20 (arrows show the direction to read).

المربع مساحة ABCD

تساوي 20 m 2

This reform has been undertaken to make the transition to university mathematics (taught in French) less difficult. However, this situation has resulted in a mess and caused some difficulties for students at different school levels. The language of higher education, in Algeria, has always been French for scientific and technical disciplines (medicine, mathematics, architecture, computer science, engineering sciences, etc.) with French textbooks; while the other disciplines (history, Arabic literature, humanities, psychology, etc.) are taught in Arabic.

Literature review

The interest is in investigating undergraduates' difficulties when they learn mathematics in a second language. [START_REF] Durand-Guerrier | Challenges and opportunities for second language learners in undergraduate mathematics[END_REF] pointed out delicate points related to language, which might present difficulties for students. In particular, same words in two languages have different mathematical meanings when we translate from a language to another (decimal in English and decimal in French); and even mathematical notations that "contain a lot of information, so that being able to decode or unpack such information is an important part of mathematical proficiency" (Durand-Guerrier et al., 2016, p. 87), like gcd (greater common divisor). The difficulty of interpreting formal statements in their native language that undergraduate face might be worsened when learning in a second language. Students might have problems when they learn new mathematical words they already know in the natural language (like group or distance) "learning the new vocabulary that is centrally mathematical may be easier than learning the technical meanings for words that students already know in other contexts" (Schleppegrell, 2007, p. 142). Students should be encouraged to express mathematics using language, otherwise, their learning would be sterile, "at college level, there are few opportunities to put into practice long term activities aimed at improving linguistic skills. Requiring high degrees of correctness to students with a poor linguistic background just means inducing them to learn by heart or to use stereotyped expressions with no understanding" (Ferrari, 2004, p. 389). When students do not master the second language they fail to understand their teachers communication (spoken and written), mostly the part that is expressed in a highly academic language; "the language of textbooks and instruction frequently calls for a high degree of familiarity with words, grammatical patterns, and styles of presentation and arguments that are wholly alien to ordinary informal talk (Fillmore, 1982, p. 6)" (Cuevas, 1984, p. 135); what Cummins (1980, p. 43) has identified as the difference between basic interpersonal communicative skills (BICS) and cognitive academic language proficiency (CALP) as "the manipulation of language related to literacy skills in academic situations" Another major issue is the assessment of mathematics achievement of students when made in the second language, many researchers argue that one principal reason for inappropriateness of tests is the use of language that students do not understand [START_REF] Cuevas | Mathematics learning in English as a second language[END_REF].

Method Theoretical framework

Given that this research concerns difficulties of undergraduates when learning in a second language, it is important to examine how do students shift from Arabic to French and how do they behave with their teachers talking, and with their written courses. I will use, for the analysis, Cummins' theory. Cummins distinguishes between conversational and academic languages, as being respectively basic interpersonal communicative skills (BICS) and cognitive academic language proficiency (CALP). The latter is defined as "the extent to which an individual has access to and command of the oral and written academic registers of schooling" (Cummins, 2000, p. 67), in other words, it is the ability to think in and use a language as a tool for learning, by using abstractions in a sophisticated manner. What is important to note here is that, while second language learners may pick up oral proficiency (BICS) in their new language in as little as two years, it may take up to seven years to acquire the decontextualized language skills (CALP) necessary to function successfully in a second language classroom [START_REF] Cummins | Cognitive/academic language proficiency, linguistic interdependence, the optimum age question and some other matters[END_REF]. Later, Cummins expanded these concepts to include two different types of communication, depending on the context in which it is involved: context-embedded communication and context reduced communication; both concern conversational fluency and academic language proficiency. Context-embedded communication provides supports to the listener or the reader (as gestures, images or basic math computations) in order to make the information comprehensible. Context-reduced communication provides less support to understanding (as a phone conversation or lecture with few illustrations). Moreover, Cummins makes the difference between cognitively demanding and cognitively undemanding communications. And considers that BICS (in both contexts) are cognitively undemanding, while both contexts of CALP are cognitively demanding, as shown in his model, illustrated in Figure 1. This theory is furthered by his Interdependence Hypothesis, which proposes that the greater the level of academic language proficiency developed in the first language, the stronger the transfer of skills across to the second language [START_REF] Cummins | Language, power and pedagogy: Bilingual children in the crossfire[END_REF]. I suppose that, for many students, BICS in French language are poor, which would effect the development of their CALP, and the few students who could have developed BICS in French, need much more time to develop their CALP. Moreover, I hypothesize that students did not develop university mathematics in an academic Arabic language in high school because school mathematics are reduced to algorithms and management of formulas that do not require such a level of academic language proficiency. Consequently, students are faced with the difficulty of going from context-embedded tasks (B quadrant, Figure 1) to context-reduced tasks (D quadrant), which is the most difficult for students.

Formulation of research questions

I would like to answer the principal research question: How undergraduates' difficulties with mathematics are related to learning in French as a second language?

According to literature and my PhD work, I made two research sub-questions, each question related to specific difficulties, about how students deal with the teaching and learning of mathematics in French during the first university year, taking into consideration Cummins' theory. Being inspired by the research cited before and observing students and interacting with them as a teacher made us aware of some facts that stand for first hypotheses.

1. Students confuse some French words as they have close pronunciation in French, for example: 'ou', 'où' and 'd'où' (same pronunciation) which are 'or', 'where' and 'hence or thus'. Example: x=1 ou x=0, où x 0, d'où x=1, this might mean 'x=0' for a student who considers all of them as the same as 'ou (or)', (because 'P or Q' is true if either P or Q is true). Students miss the meaning of the uniqueness when we use 'le' or 'la' (as 'the') with the use of 'un' or 'une' (the article 'a') -a difficulty which might not depend on mastery of French only. When we talk about bases in vector spaces, we say B is 'une' base and 'la' dimension because we can have more than one base for a vector space but only one dimension. This meaning packed in these articles is not clear for students. RQ1. Why do students not perform well in French as an academic language? Is it only about second-language performance? H1. I suppose that their weak BICS is a major reason for their problems in CALP. But also their CALP in Arabic has not been developed, which prevents them to make the transfer to French CALP. 2. Most of the time, students are not able to read parts of their course notes, written by them, because they might not know what is the meaning of what they wrote or even to spell exactly what they wrote (written sometimes wrong). In general, I perceive students' big difficulties when I observe their behaviours when dealing with CALP with context reduced tasks (and communication). Taking into consideration that teachers write in French, explain in French and in Arabic (both classical and dialect), while students write in French -but several of French words are unknown to them. RQ2. Why do students meet difficulties in managing their mathematics activities (reading, memorizing and revising their notes from lectures and exercises' sessions)? H2. I suppose that even if teachers would simplify their explanation in Arabic (or dialect), students face the difficulty of shifting between three languages when copying, revising the courses and writing their own responses in French.

Interviews and students' responses

In order to confirm my hypotheses and find out more about the difficulties of students when they learn mathematics in a second language, I designed semi-structured interviews for first university year (18-19 year old) students in the University of Medea (Algeria). The statistics show that more than half of the students (first year) fail, but only one third repeat the year. Eighteen students were chosen (half of them are male) within the discipline of mathematics and computer science. This discipline has two main courses, at the first year, algebra and analysis, where students manifest many difficulties. I included two students with very few difficulties and good marks, ten students with some difficulties and average marks, and six students who are remaking the first year (had many difficulties and low marks last year: RPT student). Interviews have been audio-recorded in May 2018. I have categorized the questions according to the two stated hypotheses as follows:

Q1. If teachers write and speak only in French, would it be better? H1. R1. 18 students said 'no'. In the first year, some student are bad in French language, that's why they give up when teachers speak and write only in French'; 'no, it depends on the level of students in French language but for me, this method did not help me' (4 RPT students). Q.2. If teachers translate orally into Arabic (classical and dialect), would it be better? H1 R2. 18 students said, yes. 'We could at least follow what teachers is dealing with, otherwise, we are lost'; 'if the teacher explains in Arabic, yes it would help us, because we memorize the words better' (a RPT student).

Q3. When you make mathematics in French, do you translate to Arabic or do you try to understand in French language? H2 R3. 17 students said they always translate in Arabic then try to understand. 'I always translate to be able to understand in Arabic language' (a RPT student).

Q4. How do students copy their courses in French? What if some words are not clear? H2 R4. 14 students said, they write everything even if they do not understand. 'we should copy, in case a word is not clear we copy it as it is'. Students say they should copy any unclear words because they are part of the course: 'If the teacher wrote them, they are part of the course and must be important, so we copy them as they are, even if we have to draw them'. 'Students do not ask questions about the unclear words, because they do not understand them and because they cannot speak French very well.' One student said that he writes just what he needs (a good student), two students said, they write and try to understand, one student said 'when I write I try to understand what I am writing, and if I can't understand I ask the teacher to help, because if I try to translate maybe it's not the same meaning as the teacher's' (a good student).

Q5. What happens when a student writes the solution, in French, on the exam-sheet? H1, H2 R5. All the 18 students declared to have difficulties with the use of words when they write their solution on the exam paper. Four students said, they wrote in classical Arabic if they could not write in French language. 'I am not good at French language so, if I can't write a solution in French I write in classical Arabic' (a good student); 'Naturally, I translate the question in Arabic in order to get the solution but often when I try to shift into French language it is difficult' (a RPT student); 'If I write something wrong the teacher would not understand it'; 'I had always difficulties in writing the solution, this is why I'm always scared' (a RPT student).

Q6. In which language do you think when you solve an exercise? H1, H2 R6. All students said, they think in Arabic language first, then they write their solution in French language. 'I think in Arabic to understand the question then I write in French language' (a RPT student). Q7. There is almost no student speaking good French and understanding perfectly French, but how did students who succeeded do, according to you? H1 R7. 10 students responded that students, who cannot speak French and succeeded, rely on memorization (3 RPT students). Among the responses 'I think those students learn with memorizing'. 8 students said that students rely on mathematics formulas without using words, 'maybe they are good in mathematics and so they don't need language, they would use only symbols'.

Results of the analysis of the interviews

All students do not accept that teachers speak only in French, they need teachers speaking in Arabic to better understanding, according to responses to Q1 and Q2. Students who failed last year declared that they are lost if they hear explanations only in French; according to them, Arabic would help them also to memorize the words they need often in mathematics (as mathematical terms or as verbs and words that are used regularly). Responses to Q3 and Q5 show that almost all students translate into Arabic language to understand mathematics (the exception was for one good student). In lack of developed CALP in Arabic language, translating in Arabic is not of much help too. In fact many confusions, and misunderstandings can occur. This validates H1 about weak mastery of natural language that affects logical aspects of mathematics.

Answers to questions Q4, Q5, and Q6 show that students have difficulties with the writing, most of them copy down what teachers wrote on the blackboard as it is, even without deciphering the letters. Because students believe that it is their job and cannot ask questions about unclear words (literally or semantically) as their understanding is very limited and also, because of their weak mastery of French language (to make a clear question). This impedes them to revise their course notes at home. The difficulty of writing is showed more during the exams, when students have to translate from Arabic (used to think), to French (used to write). Most students have doubts about their written texts to be not understood by the teacher when correcting them; consequently, they feel powerless and unconfident. These responses show the big difficulty when they deal with tasks involving context-reduced communication with a high cognitive level, as expected in H2. Responses to Q7 reveal two criteria that were mentioned by students: memorization and focusing on symbols and formulas. Students' conception of mathematics from their long school experience dictates them the fact that language is not so important. They believe that formulas or symbolic expressions are more important and so, language has a secondary role. In doing so, their BICS do not improve and so will be their CALP. This sustains H2.

Conclusion

Students depend completely on translation, they expect teachers to talk in Arabic, explain in Arabic and translate all the words given in French. They also think in Arabic, translate in Arabic and then try to translate again to French for the writing. This fact shows that students' BICS in French is weak and will persist to be so. This fact persists longer as sustained by students' beliefs about language as being not so important in learning mathematics that are reduced to formulas and calculations. I also think that this belief is strengthened by the way they learnt mathematics before (formulas in French and verbal expressions in Arabic). They repeat the same experience: as mathematics in high school focus mainly on calculation, the role of Arabic language is minimal, consequently, students behave similarly with university mathematics whose formulas are clear for them (as they are written as before), and verbal language (in French) might not be important, as before. Thus, students would ignore verbal expressions and focus only on mathematical formulas; consequently, they might memorize a chain of formulas as a procedure for solving some exercises as they are used to do in high school. This is caused, according to me, by two important factors; the first one is due to their mathematical conception from school; that presents to students mostly exercises that are solved by a chain of formulas based on calculation rules. The second factor is the loss of the logical structure in mathematical statements and the lack of knowledge about the process of solving problems. This suggests the validity of H1. If students manage what teachers say orally in Arabic, when it comes to writing, students are in front of a difficult process. When they copy down from the board, they might lose the ideas they got before (in the listening process) because the words (in French) are meaningless for them, that is why they copy them incorrectly or just transcript them as they are presented. Under the didactic contract, students think that they have to copy down what teachers write in the boards, even if it means nothing for them. Moreover, they hesitate and do not ask questions because their French is so weak. The problem of writing rises again, when students have to write by their own, the solution of the tasks of the exams. Students face serious difficulties with CALP with reduced context tasks. This validates H2.
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