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This paper explores the issues surrounding the delivery of professional development to mathematics teachers in schools in low socio-economic areas. A project working in eight such schools in the Auckland region of New Zealand has enabled the identification of some particular features of such a situation, and provided data for theorising about how generic conclusions with respect to mathematics professional development need to be adapted for teachers in these schools.

Such schools are characterised by high teacher stress and turnover, partly attributable to the demographics and systemic variables of the schools. Many of the teachers are relatively under-prepared for mathematics teaching in these environments, and are isolated in their practice.

The successful parts of the project are centred around inducting teachers into a supportive community with a focus on reflective practice, as is indicated in the general literature. Teachers have responded well to these opportunities, and have particularly appreciated mathematical sessions.

The barriers to professional development can be linked to the characteristics above that lead to an expectation of failure, a disproportionate fear of failure, and the attribution of failure to external sources. Strategies to overcome these features are theorised. The key is in the way professional development develops.

This paper builds on our experiences within a mathematics teacher development project in secondary schools in low socio-economic areas. The project aims to enhance the participation and achievement of senior secondary students in mathematics (Kensington-Miller, 2002). Our aim is to understand the reasons behind the successes and failures of development in this context.

The schools in the project are in the Auckland region, in New Zealand. The students are predominantly of Pacific Island descent, although there are also Maori students and new immigrants.

The professional development consists of six researchers from the University of Auckland working with 24 teachers in a variety of initiatives that include regular teacher meetings, mentoring, and mathematics lectures. Each teacher is also part of a research team led by a university researcher.

Professional development is regarded as reflective practice that is less about instructing teachers in best practice and more about the creation of opportunities for teachers to look at what they do. A key aim is the development of a community in which teachers are empowered as professionals through a shared focus on teaching and learning (Hiebert, Gallimore, & Stigler, 2003).

Characteristics of Mathematics Teaching in These Schools

Extrapolating from our data in this project, we suggest that low socio-economic areas are characterised by the following features in comparison with other areas.

The schools are poorly resourced, students typically share books in class and do not take texts home, photocopying and money for additional resources is limited. The students are less well equipped. 

Absentee rates are higher and there is a lower emphasis on academic subjects such as mathematics. Fewer hours are scheduled for mathematics and there are frequent disruptions for cultural and sporting activities that are seen as ways of retaining the students in education. The student population is more transient, less healthy, has more responsibilities outside school (for example, acting as caregivers), and have fewer opportunities for homework. A higher proportion of students have English as a second language. Test performance is below average, giving teachers little extrinsic affirmation.

The schools are pyramidal, with more Yr 9-11 classes (where mathematics is compulsory), and fewer senior classes. The retention rate, in mathematics in particular, is lower, meaning fewer role models for junior students. A higher proportion of teachers’ time is spent teaching junior classes where management is difficult. There are few effective relief teachers, particularly in mathematics—in the project all principals requested help obtaining relief. High transience of students exacerbates these issues.

More students have gaps in their mathematics knowledge, which intensifies with time. Therefore understanding new material, and revising, is difficult.

Teachers of senior mathematics classes are isolated because there is only one class. A higher proportion of mathematics teachers are under-qualified. There is higher transience amongst teachers. In the project this is 25% yearly. Three of the eight schools changed the Head of Mathematics Department in 2004.

A greater proportion of mathematics teachers were trained in another country, and more of them do not have English as their first language. There is a greater disparity between the socio-cultural experience of the teacher and that of the student.

There are higher levels of stress, and lower expectations of achievement and advancement beyond school.

Professional Development

Some generic characteristics of professional development are known to be effective. Most of these are more difficult to attain in low socio-economic areas. For example Garet, Porter, Desimone, Birman, & Yoon (2001) note that if activity is sustained and regular, then there is a greater opportunity for discussion, trials, and feedback. A transient teacher population makes this more difficult.

Opportunities for teachers to reflect and be part of a supportive community, especially from the same school, are also important (Ball, 1996; King & Newmann, 2000). However, isolated teachers and high turnover, particularly of senior staff, makes collegial group formation more difficult. Opportunities to reflect are reduced by stress and excessive time commitments.

Activity that takes place during the regular school day is known to be more effective because of connections with classroom teaching. However, for these teachers, organising relief is more difficult, and bringing outsiders into class is more disruptive.

Active learning strategies (Birman, Desimone, Garet, & Porter, 2000, p. 30-31) are more difficult to implement, and the resources needed to sustain new approaches are less available. Furthermore, the need for students to achieve success means that more time is spent on examination preparation, leaving less opportunity for experimentation.

Professional development activities should build on teachers’ experiences and should relate directly to their classrooms (Garet et al., 2001). These teachers’ isolation and more diverse backgrounds make relating to individual experience more difficult.

A focus on mathematical content is advantageous (Garet et al, 2001). But when teachers have minimal mathematics, and are unfamiliar with the curriculum, it is more difficult to have meaningful discussion about content. Designing rich tasks and exploring deep mathematical features are both harder.

In these practical ways, effective professional development is more problematic in the low socio-economic environment (Kensington-Miller, 2002), however, we argue, the psychological and emotional situation is just as critical.

Developing Communities of Practice

Despite the difficulties above, the community of practice formed by the teachers has gradually developed successfully through the project. The meetings now have consistent attendance (after a period of irregular turnout), and more participation. Teachers are taking more control, feedback is positive, and bonds between teachers are being reinforced. The research teams have taken longer to develop because a research focus was new to most teachers and they were wary of more commitment of time and energy. A number of teachers have enrolled for further study.

Initially the researchers not wanting to be prescriptive allowed meetings to be somewhat loosely structured in an attempt to gauge the needs of the participants. Yet, without an established community this was difficult to achieve and some teachers expressed a sense of unease at lack of concrete outcomes. Over time as a community of practice is developing these issues are being resolved.

The conclusion is that, given time, commitment, and a willingness to adapt, a community of teachers can be achieved. It takes longer, for reasons that are theorised below, and developing self-actualising responsibility is more difficult, but it can happen.
Mathematics: Problem or Solution?

Another successful feature of the project is the use of mathematics itself within professional development.

Teachers’ effectiveness is related to the degree that professional development focuses on subject matter content (e.g., Ball, 1996; Birman et al., 2000; Fennema & Carpenter, 1996; Garet et al., 2001). However, more than this, it was felt that mathematics teachers love their subject, and would readily attend lectures on interesting mathematical topics. The project uses this enthusiasm, and tries to lead post-lecture discussion towards teachers’ own learning, and thence to students’ learning. Early indications are that this is a successful strategy. The lectures are popular and teachers have been open about both their excitement and their ignorance. This openness, and exposure of uncertainty within shared excitement, has been, we believe, a significant contribution to the building of trust within the community.

Emotional Barriers

The practical difficulties associated with professional development in a low socio-economic environment are very real. However, they are exacerbated by barriers related to teachers’ fear of exposing themselves. Our philosophy of professionals engaged in reflective practice is fundamental to the project. This involves moving away from a view of teaching as a solitary activity, and having an openness to collective observation. Teachers must accept the responsibility for improving the shared practice of the profession (Hiebert, Gallimore, and Stigler, 2003).

It is threatening for any teacher to be part of a system where such expectations are made of them, and this will be particularly acute for teachers working in schools in low socio-economic areas. Teachers will experience more doubts, less collegiality, and feel inadequately prepared. They are understandably more fearful of being judged incompetent. Thus professional development is more threatening and teachers are less likely to open up and divulge weaknesses.

In coping with this situation, many of the teachers build their professional identities on the successful aspect of their work: that is, their survival in difficult schools. Their identities as teachers who cope in these schools set them apart from those in schools in more privileged areas who, working with very different students, achieve very different outcomes. Hollway and Jefferson (2000, p26) argue that individuals are “defended subjects who … are invested in particular positions in discourses to protect vulnerable aspects of self”. Yet, in positioning themselves as ‘teachers who can cope’, they position their students as ‘students who must be coped with’, and the university team are positioned as ‘people who don’t really understand what it is like’. Recognising this as both a reality and a survival strategy has far reaching implications.

The power of this framework is in the way it combines the social with the individual. Teachers’ investments in the position as ‘a teacher who can survive’ in schools labelled as ‘failing’ is a very useful defence. The perceptions of the schools that they work in limit ‘who it is possible to be’ (Paechter, 2001), and it would be a brave teacher who tried to position themselves otherwise. The reluctance to embrace new ideas, if they might disrupt this story, becomes recognisably self-protective. The potential risks are associated not just with the possibility of failure, but also with the possibility of success, for success would call into question the whole defensive edifice that enables teachers’ day to day survival.

Conclusions

Many of the recommendations in the literature for effective professional development are more difficult to implement in a low socio-economic setting for a variety of systemic, practical, and psychological reasons. Hollway and Jefferson’s (2000) framework indicates that outsiders adopting the role of the expert would be unlikely to succeed.

In seeking strategies to implement development there is a risk of exposing teachers, and of turning professional development in these schools into something even more threatening. This might imply skirting round the real issue pretending it does not exist. But that restricts the possibility to superficial change, and does not deal with threats that remain paralysing. 

The alternative is to establish a situation where the threats and fears can be acknowledged, and only then move past them. This requires initial attention to the development of a trusting community—instead of assuming that it will form automatically. Our experience is that the mathematical experiences have been significant in creating the safe environment needed for reflective practice. 

In a low socio-economic setting time and deliberate attention must be given to building the community of practice out of which professionalism can flourish.
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