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In this paper | explore the dominant themes, paradigms and theories in research on the professional
development (PD) of mathematics teachers in South Africa for the period 2006 — 2015. Following detailed
electronic searches, | conducted a meta-analysis of the relevant literature covering about 60 peer reviewed
journal articles and 50 peer reviewed conference proceedings papers. In this analysis | map the dominant
themes that include mathematical knowledge for teaching (e.g. Kazima et al., 2008; Adler & Ronda, 2015;
Berger, 2013; Brodie & Shalem, 2011; Wessels & Nieuwoudt, 2011; Venkat & Adler, 2012; Mhlolo et al.
2012), mathematical content knowledge (e.g. Bansilal, 2011; 2014; Ndlovu & Miji, 2012, Lampen, 2015),
pedagogical content knowledge (Berger, 2013; Wessels & Nieuwoudt, 2013), pedagogical knowledge (e.g.
Aldridge et al., 2009), PD curriculum design (e.g. Julie, 2009, Julie et al, 2011; Graven et al. 2012; Kaino et
al., 2015; Plotz et al. 2012; Adler & Davis, 2006; Ndlovu, 2014), ICT integration (e.g. Stols et al., 2008;
2015; Gierdien, 2014; Berger, 2011), impact studies (e.g. Ndlovu, 2011a; 2011b). What are the research
questions answered? What factors influence theme choice? Since SA learners continue to underperform in
international benchmark tests, what are the recommendations for future research?

I also map the dominant theories (e.g. Vygotskian socio-cultural theory, situated learning, professional
learning communities, etc.) that underpin these studies, and their predominantly global north origins to see
how (dis)connected to the dominant theoretical discourses SA research is. Are the dominant theories
adequate in addressing the South African conundrum? | also examine the dominant paradigms (e.g.
traditional positivist, post-positivist, interpretive, critical, postmodern, pragmatic, and multi-paradigmatic) as
well as any shifts in emphasis that have taken place over time. Who is conducting the research, on whom,
what and why? What are the power relations between researchers and teachers? Some critics of South
African mathematics education research generally (e.g. Adler) have pointed to the bias towards small scale
gualitative research. | examine factors influencing that bias and the extent to which such bias succeeds or
fails to impact policy and practice. What factors constrain or militate against the conduct of large scale
quantitative research which would otherwise have better indications of intervention impact? What are the
new directions that the research agenda on mathematics teacher professional development ought to take?

References

Adler, J. & Davis, Z. (2006). Opening another black box: Researching for teaching in mathematics teacher
education. Journal for Research in Mathematics Education, 37(4), 270-296.

Adler, J. & Ronda, E. (2015). A framework for describing mathematics discourse in instruction and
interpreting differences in teaching. African Journal of Research in Mathematics, Science and
Technology Education, 19(3), 237-254.

Aldridge, J., Fraser, B. & Ntuli, S. Utilising learning environments to improve teaching practices among in-
service teachers understanding a distance education programme. South African Journal of Education, 29,
147-170.

Bansilal, A. (2014). Mathematical Literacy teachers’ engagement with contextualized income tax
calculations. Pythagoras, 35(2), 1-10.



Last names of the authors in the order as on the paper

Bansilal, S. (2011). Unpacking Mathematical Literacy teachers’ understanding of the concept of inflation.
African Journal of Research in Mathematics, Science and Technology Education, 15(2), 179-190

Berger, M. (2011). A framework for examining characteristics of computer-based mathematical tasks.
African Journal of Research in Mathematics, Science and Technology Education, 15(2), 111-123.

Berger, M. (2013). Examining mathematical discourse to understand in-service teachers’ mathematical
activities. Pythagoras, 34(1), 1-10.

Brodie, K. & Shalem, Y. (2011). Accountability conversations: mathematics teachers’ learning through
challenge and solidarity. Journal of Mathematics Teacher Education, 14, 419-439.

Gierdien, M. F. (2014). On the use of Spreadsheet Algebra Programs in the professional development of
teachers from selected township high schools. African Journal of Research in Mathematics, Science and
Technology Education, 18(1), 87-99.

Graven, M., Pence., B. Hakansson, S. & Pausigere, P. (2012). Exploring the relationship between in-service
mathematics teacher support and retention. In M. Berger, K. Brodie, V. Frith, & K. le Roux (Eds.),
Proceedings of the Seventh International Mathematics Education and Society Conference, (Vol, pp. 1,
117-120). Cape Town: MES 7.

Julie, C. 2009. Appropriate contexts for teacher in-service courses: perspectives of practicing teachers. South
African Journal of Higher Education, 23(1), 113-126.

Julie, C., Holtman, L. & Mbekwa, M. 2011. Rasch modeling of Mathematics and science teachers’
preferences of real-life situations to be used in Mathematical Literacy. Pythagoras, 32(1), 1-8.

Kaino, L. M., Dhlamini, J. J., Phoshoko, M. M., Jojo, Z. M. M., Paulsen, R. & Ngoepe, M. G. 2015. Trends
in mathematics professional development programmes in post-apartheid South Africa. International
Journal of Educational Sciences, 8(1-ii), 155-163.

Kazima, M., Pillay, V. & Adler, J. (2008). Mathematics for teaching: observations from two case studies.
South African Journal of Education, 28, 283-299.

Lampen, E. (2015). Teachers’ narratives in making sense of the statistical mean algorithm. Pythagoras,
36(1), 1-12.

Mhlolo, M. K., Venkat, H. & Schafer, M. (2012). The nature and quality of the mathematical connections
teachers make. Pythagoras, 33(1), 1-9.

Ndlovu, M. & Mji, A. 2012. Pedagogical implications of students’ misconceptions about deductive
geometric proof. Acta Academica, 44(3), 176-205.

Ndlovu, M. (2011a). University-school partnerships for social justice in mathematics and science education:
The case of the SMILES project at IMSTUS. South African Journal of Education, 31, 419-433.

Ndlovu, M. (2011b). Re-envisioning the scholarship of engagement: lessons from a university-school
partnership project for mathematics and science teaching. South African Journal of Higher Education,
25(7), 1397-1415.

Ndlovu, M. (2014). The effectiveness of a teacher professional learning programme: The perceptions and
performance of mathematics teachers. Pythagoras, 35(2), 1-10.

Plotz, M., Froneman, S. & Nieuwoudt, H. 2012. A model for the development and transformation of
Teachers’ mathematical content knowledge. African Journal of Research in Mathematics, Science and
Technology Education, 16(1), 69-81.

Stols, G. Ferreira, R., Pelser., Olivier, W. A., Van der Merwe, A., De Villiers, C. (2015). Perceptions and
needs of South African Mathematics teachers concerning their use of technology for instruction. South
African Journal of Education, 35(4), 1-13.

Venkat, H. & Adler, J. (2011). Coherence and connections in teachers’ mathematical discourses in
instruction. Pythagoras, 33(3), 1-8.

Wessels, H. & Nieuwoudt, H. (2011). Teachers’ professional development needs in data handling and
probability. Pythagoras, 32(1), 1-9.

Wessels, H. & Nieuwoudt, H. (2013). Teachers’ reasoning in a repeated sampling context. Pythagoras,
34(1), 1-11.



