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For decades, the goal of educating critical citizens has been the flag of the Colombian educational system. In the specific area of school mathematics this goal has been underlined as fundamental in curriculum guidelines, emphasising the use of real-life situations as the centre of classroom activity. Teaching school mathematics for "real life", however – according to the findings of this study carried out with the participation of thirteen mathematics teachers with a range of teaching experiences – was making sure that the list of content items included in schools’ syllabuses was covered, for a prime concern for the schools was to secure a good place in the league tables produced by the National External Examination body. The teachers’ conceptions (encompassing knowledge, beliefs, and attitudes) of the requirements of the external examination had a strong influence in their thinking about what mathematics education is for, and why. These findings highlight the difficulty of moving away from a school mathematics dominated by the academic curriculum designed with the needs – as established by the education system – of the few moving on to higher education. It is argued that the mathematics education for "critical citizenship" put forward by Colombian policy needs to emphasise a diversity of situated, social, cultural, and political mathematical practices, giving important attention to the mathematical theories that help to describe and explain those practices – with mathematics as a critical tool to analyse and develop awareness of reality. Clarification of the tasks of those responsible for the implementation of such curriculum (which includes external assessment) is needed. 

Here are two statements from teachers:

… the teacher has to aim at having his/her pupils prepared in the best possible way for the ICFES [Colombian Institute for the Promotion of Higher Education] examination. So one knows . . . one cannot stay too long in one topic because, even if these pupils are not moving on to higher education, they themselves, their parents, the Ministry, everybody! measures the school and the teachers by the ICFES results. (Juan, Int. 1)

. . . the classroom activities discussed in the focus group session are very good to motivate the pupils . . . they are examples of the type of work which can help pupils to build the path to algebra . . . but I have to be careful not to expend too much time in that sort of activity . . . pupils should work on the formalisations, the universal language of mathematics so that they are prepared for life, for the ICFES . . . (Nora, Focus group).

With a focus on the perspectives of teachers, the study on which this paper is based investigated the relationship between Colombian mathematics teachers’ conceptions of beginning algebra and their conceptions of their own teaching practices. The teachers’ understandings of their teaching practices (i.e., their conceptions of their roles as teachers, their explanations of why they teach in the way they teach) were explored with a view to unravelling their conceptions of change in their teaching. The vignettes above, provided by two of the participating teachers, are representative of the perspectives, of the majority of participants, on the purpose of the teaching of beginning algebra. Further, they are representative of the teachers’ justifications for classroom incidents, and of their answers regarding the questions that guided the analysis of the teachers’ conceptions of their own teaching practices – "why do they teach in the way they do" and "why it is difficult to incorporate alternative teaching approaches in their classrooms". 

The study was conducted with the participation of thirteen qualified secondary school mathematics teachers who taught at six different (state and private) schools in Bogotá, during the academic year of 2002. After an exploration of the conceptions of the initial group of thirteen, nine teachers with a variety of conceptions were selected in order to conduct case studies. The participating teachers varied greatly in age and teaching experience; some of them were young beginner teachers, some were experienced teachers who had started their teaching at the primary level and some others, beside their secondary school job, were teaching at universities. Some of the teachers had done postgraduate courses in Education, and had participated in classroom-based professional development programs. Information about the methodology and significant findings can be found in Agudelo-Valderrama (2006, in press), Agudelo-Valderrama, Clarke and Bishop (2007). 

Eight out of the nine case study teachers justified their teaching decisions, and explained their teaching acts, by the need to prepare the pupils for higher mathematics levels and, ultimately, for the external examination. The teachers’ knowledge and beliefs about the social and educational systems had a strong structuring power in their thinking. In general, while the teachers’ conceptions of beginning algebra played a strong role, their conceptions of the social/institutional factors played a stronger role in their conceptions of "what school mathematics is for".

Some background information on mathematics education in the Colombian context. 

One of the fundamental aims of education – which has been highlighted as crucial in the General Law of Education, issued in 1994 and currently in force – is "the development of the individual’s critical, reflective and analytical mind . . . needed by individuals to participate actively in a democratic society . . . the search for solutions to problems . . . and to contribute to the social and economic progress of the country" (Articles 5 and 21, italics added). In the specific case of mathematics education, "problem-solving and learning with meaning"  have been recommended by the National Curriculum Guidelines as "the centre of classroom activity" (Ministerio de Educación Nacional, 1998). 

The main objective of "any mathematical work is to help the learners find meaning of the world that surround them . . . . Through the learning of mathematics students should acquire a set of powerful tools to explore, represent, explain and predict reality . . . to act in and for a real world" (p. 35). 

Before the issuing of the General Law of Education, the Mathematics National Curriculum – a prescriptive and academic curriculum, designed for those moving on to higher education – was based on the formalistic aspect of a hierarchically organised list of topics where algebra was a packaged course to be taught in Grades 8 and 9. The standard National External Examination at Grade 11 has always been used to control admission to higher education and to judge the academic quality of schools.

The challenge of educating critical citizens through school mathematics in Colombia. The mathematics curriculum guidelines encourage the provision of learning environments that promote the exploration of "real-life" situations in order to educate students "to act in and for a real world". Within the broader frame of educating critical citizens, this evokes a curriculum that includes a diversity of mathematical practices, giving importance to specific aspects highlighted by Jablonka (2003) in her different conceptualisations of mathematical literacy (e.g., mathematical literacy for cultural identity, for social change, for environmental awareness, for developing human capital). 

(Note that there are no literal translations of the terms "numeracy" and "mathematical literacy" into Spanish, so with the term "mathematical literacy", in Colombia, I refer to "mathematics education for citizenship".) Indeed, all these conceptualisations are of necessary inclusion in a "mathematical literacy" curriculum like the one put forward by the Colombian curriculum guidelines. However, the majority of teachers in this study saw little opportunity to incorporate teaching approaches which created space for the consideration and analysis of real-life situations and the promotion of meaningful learning. Paraphrasing the teachers: "to engage the students in such learning activities, takes too much time which is not available in the school setting, and that type of work or learning is not recognised in the external examination". 

The influence of external assessment on classroom practices is not a new finding of research, but these findings call attention to the great power that the teachers’ conceptions of social/institutional factors of teaching play on their conceptions of the purpose of school mathematics, and highlight the difficulty, in Colombia, of moving away from a school mathematics dominated by the academic curriculum designed with the needs in mind of the small elite moving on to higher education. These findings have important implications for the education programmes of those responsible of "mathematical literacy" education in Colombia, and call for a systemic change strategy. How can we, as educators, work for the empowerment of teachers so that they start to move towards the type of teacher (i.e., "internal attribution teacher", see Agudelo- Valderrama, in press; Agudelo-Valderrama, et al., 2007) and teaching that is exemplified in the rhetoric of Colombian policy?

Schools are responsible for the mathematics education of all students. So the curriculum needs to be developed to satisfy the needs of a democratic, and "today’s global and knowledge-based society" (World Science Forum, Budapest, 2003 at www.sciforum.hu), for the education of critical citizens as well as the mathematical needs of those moving on to higher (mathematical) education. This means that the curriculum needs to reflect a diversity of mathematical practices, carrying clear purposes of promoting critical discussion and development of awareness of real-life situations and, at the same time, giving important attention to the mathematical theories (including those related to an identified and agreed core mathematical content) that help describe and explain those practices. As Bishop (2006) argues:   

The ethnomathematics literature indicates that numeracies are all about particular practices, and they also include meanings, beliefs and conceptualisations. Learners bring many numeracy, and ethomathematical, practices to their education . . . but the naive learner lacks any understanding of the mathematical theories that help to explain those practices. Without these tools they become trapped by those practices, just as most adults currently are, without the understanding to question them and, perhaps, even develop alternative practices. . . . 

We need research and conceptualisations of "mathematical literacy" in Colombia, "which clarify the educational task facing those responsible for [mathematical literacy] education" (Bishop, 2006), their educators, and those interested in mathematical literacy external assessment. 
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