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	      Description:
                          This study developed as a progressive focus on a design research process towards the inclusion of new environmental knowledge in teacher education. It is centred on the clarification of pedagogical content knowledge for the teaching of catchment and river management in Geography teacher education. The study was developed as a design research case study with three phases or iterations of experiential engagement and data collection during the teaching of Postgraduate Certificate in Education students at the University of KwaZulu-Natal where I lecture Geography Education. The study’s iterative design was developed around pedagogical content knowledge refinement with curriculum knowledge analysis (phase 1) that was followed by lecture delivery and analysis (phase 2) and analysis of student engagement during fieldwork, and on teaching practice in rural classroom contexts (phase 3). Data and insights were generated across the successive stages of knowledge differentiation and teaching and learning interactions over time, and included reflection with students involved in the lectures, fieldwork and teaching practice programme. The analytical work covered a review of trajectories in new environmental knowledge, social-ecological systems, sustainability competencies, practice architecture and fieldwork pedagogy. This was done using three research lenses, namely social-ecological systems, social learning and practice architectures. All the design research and review processes served to develop, clarify and refine pedagogical content knowledge for sustainability-oriented teacher education. Thus the study conformed to the tenets of design-based research that was centred on clarification and review of pedagogical content knowledge that was carried into phases two and three. Research was focused at the nexus of pedagogical content knowledge and sustainability concerns that is necessary for the teaching of catchment and river basin management within a social-ecological systems perspective for integrated water resources management in South Africa and globally. The findings informed an illustrative model on how the research was carried out. Six design research insights and principles conclude the study and encapsulate the contribution it makes to new knowledge on how teacher education practice can be progressively aligned with new content knowledge teaching and the teaching of sustainability concerns. Specific findings in the form of six research insights indicated that the fieldworkbased teaching practice experience proved a successful learning crucible to develop sustainability competences. The cohort of student teachers passed their fieldwork teaching practice despite inadequate covering of foundational concepts in school and university. The teaching of a catchment management strategy case study was valuable in all three phases of research. A multi-contextual teaching and learning environment was successfully negotiated and navigated by the student teachers. The present Curriculum and Assessment Policy Statement does not speak to the reality on the ground, particularly in deep rural environments. A compulsory virtual Geography teacher training experience is recommended. Lastly, varied and broad responses to the noted multi-contextual challenges are needed in order to prepare and equip student teachers for the demands of the new environmental knowledge in the curriculum. Based on the groundwork provided by this study, there is scope for further research especially regarding the varied and broad responses to this new environmental knowledge in the curriculum.
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	      Description:
                          The periodic table of elements is central to the study of chemistry and other disciplines of science, yet Namibian learners do not perform satisfactorily in topics which require its use in answering questions. The purpose of this study, therefore, was to explore how Grade 11 chemistry teachers make use of the periodic table of elements to mediate the learning of writing and balancing chemical equations. The study was carried out with two chemistry teachers in two rural schools in the northern part of Namibia. It was underpinned by an interpretive paradigm, within which a qualitative case study approach was employed. Data were collected through in-depth interviews (semi-structured and stimulated recall interviews), observations, and participants’ group reflections. The latter afforded the participants and myself room to reflect and share ideas at the end of the data gathering process. I used Shulman’s Pedagogical Content Knowledge as my theoretical framework in this study and the data sets were analysed using the five Topic-Specific Pedagogical Content Knowledge (TSPCK) components adapted from Mavhunga and Rollnick. The findings revealed that teachers demonstrated positive attitudes towards the use of the periodic table of elements when teaching the writing and balancing of chemical equations. However, challenges regarding inadequate materials that hindered the teaching and learning process were observed. Another finding of this study was that teachers used a variety of mediation tools such as prior knowledge and appropriate representations to enhance learning. However, during lesson observations, the findings revealed that there was an imbalance in the knowledge of using easily accessible resources as opposed to what teachers had indicated during the semi-structured interviews. Nonetheless, teachers’ group reflections influenced them to analyse and improve their lessons. The study thus recommends that there is a need for continuing professional development for chemistry teachers so that teachers can be afforded opportunities and spaces to share subject matter knowledge, pedagogical content knowledge as well as easily accessible resources that they can use to enhance teaching of chemistry in their classrooms.
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                          The integration of indigenous knowledge (IK) in the science curriculum is a spreading phenomenon driven by the need to bring about relevancy and equality in science education. In South Africa, for instance, the need to integrate IK in science education is part of the global effort to build a democratic state from the debris of apartheid. Henceforth, the integration of IK is backed up by both the National Constitution of the Republic of South Africa (Act 108 of 1996) and the South African Department of Basic Education’s (2011) National Curriculum Assessment Policy Statement. However, the success of this policy seems to be hindered in part by the fact that the teachers who are the implementers of the curriculum changes seem to lack the relevant pedagogical content knowledge (PCK) to integrate IK in their science teaching repertoires. Such a trend is often blamed on their Eurocentric educational background. Interestingly, very little research has been done to explore ways of supporting teachers to develop the relevant conceptual tools and teaching strategies that will enable them to integrate IK in science teaching. It is against this background that an interventionist case study on how to support the Bachelor of Education Natural Sciences in-service teachers in particular to develop exemplar science lessons that integrate IK as easily accessible resources was conducted. The study is underpinned by three complementary paradigms, namely, the interpretive, the critical, and indigenous research paradigms. While the interpretive paradigm enabled me to understand and interpret descriptive data, the critical paradigm enabled me to take an emancipatory stance and challenge the micro-aggressive elements embedded in conventional research practices; within the indigenous research paradigm, Ubuntu was the relational perspective that informed the researcher-participant relationships in this study. Vygotsky’s sociocultural theory was used as an overarching theoretical framework, in conjunction with the cultural historical activity theory. Additionally, the topic-specific pedagogical content knowledge provided the methodological and analytical tools. Data were gathered through questionnaires, individual face-to-face interviews, focus group interview, participatory observation, and the teachers’ reflections. This study established that if teachers are given back the agency to collaboratively resolve the contradictions that confront them in their workplaces, they can generate their own ideas on how to integrate IK in science vii teaching. The teachers in this study experienced a shift in their agency from a paralysed state of resisting the integration of IK at the beginning of the intervention to an ‘I can do it’ attitude at the end of the intervention. Thus, it could be argued that this study’s major contribution to new knowledge lies in demonstrating possible ways of supporting teachers to integrate IK as easily accessible resources in their science teaching. Additionally, the study also challenged the Eurocentric approach to ethics and offered Ubuntu as a relational perspective that can be used to complement the shortcomings of Eurocentric research paradigms. The study thus recommends that continuing professional development or professional learning communities should afford teachers the opportunity to collaboratively engage with the challenges that they face in their workplaces in order to resolve the contradictions that confront them.
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                          The importance of teachers being engaged in professional development initiatives is widely acknowledged in the literature and in most cases these initiatives are largely focused on addressing teachers’ lack of subject content knowledge. The problem of teachers having inadequate environmental knowledge is common in South Africa due to the fact that much of the environmental content knowledge in the curriculum is new, and environmental education itself is a new field. This is an area of interest in South Africa as a third iteration of the post-apartheid curriculum, the Curriculum and Assessment Policy Statement (CAPS) has recently been introduced into schools and many subjects have environmental learning content. Inadequate subject content knowledge influences teachers’ abilities to choose appropriate teaching and assessment methods and this might negatively affect the process of teaching and learning. Knowledgeable teachers are needed to help learners understand the current issues affecting citizens, and in particular, environmental issues, which form the focus of this study. The main research questions addressed are: 1. What are the teachers’ experiences of the Fundisa for Change continuing teacher professional development programme in relation to environment and sustainability content knowledge? 2. How does the Fundisa for Change continuing teacher professional development programme influence teachers’ practice? 3. What practices of the Fundisa for Change teacher professional development programme are characteristic of effective continuing teacher professional development initiatives? 4. How are (if at all) the practices of teacher training, teacher learning, teaching and assessment of Biodiversity content in CAPS living practices? This work was conducted as a qualitative case study and it was carried out in the provinces of Gauteng, Eastern Cape and Mpumalanga in South Africa. It included four teachers from the Eastern Cape and five from Mpumalanga. Seven teacher trainers also participated, two of which were based in Gauteng and the rest in the Eastern Cape. Data were generated through interviews and document analysis, and included analysis of teacher portfolios showing evidence of classroom practice. The study explored teachers’ experiences of an environmental education training programme called ‘Fundisa for Change’, which has been set up as a national partnership initiative to strengthen teachers’ environmental knowledge and teaching skills in order to address the above-mentioned problem. It focused on training teachers in the Life Sciences, particularly on new content knowledge on Biodiversity, and on teaching and assessment skills. It also looked into how the training influenced teaching practice. The study worked with practice theory, in particular Kemmis and Grootenboer’s (2008) theory of practice architectures, to look at the sayings, doings and relatings pertaining to the teaching of Biodiversity, and the enabling and constraining of this practice. The features and the teachers’ experiences of the Fundisa for Change professional development programme have been presented and explained. The study also used the ecologies of practices theory to describe the living nature of practices. The following are the key findings: • The Fundisa for Change programme improved the participating teachers’ Biodiversity content knowledge, teaching and assessment skills. • Practices of the Fundisa for Change teacher professional development programme characteristic of effective continuing teacher professional development initiatives are: duration; active involvement of teachers; providing teachers with subject content knowledge; promoting establishment of professional learning communities; coherence; follow-up; and assessment of teachers. • The conditions that affect the participating teachers’ teaching practice are: the use of language (both scientific and instructional); infrastructure (availability of computer laboratories, science laboratories, extra classrooms and libraries); teaching and learning support materials including laboratory apparatus; class size; and policies. • The Fundisa for Change programme encourages teachers to improvise and use the local environment in their teaching to try to tackle the problem of lack of funds and equipment. • Teaching Biodiversity practice is ‘living’ as it is characterised by the principles of living ecologies. Recommendations based on the findings are: • There is a need for more teacher training by Fundisa for Change and other organisations whose training activities are SACE approved to cater for more teachers. • A more structured plan of action from the Department of Basic Education (DBE) is needed to assist and involve more organisations and stakeholders. • Provision of infrastructure and teaching and learning resource materials to schools by the DBE needs to be accelerated as it is legally binding. • Follow-up should be formally incorporated into Fundisa for Change programme activities. • Formation of professional learning communities is very important to help new teachers as there is no formal induction programme in South Africa. • An induction policy by the DBE needs to be formulated to help establish an induction programme for newly qualified teachers. Recommendations for further research are: • Use of lesson observation for data collection to improve results. • A larger sample could be used to expand the insights gained in this study. • Fundisa for Change practices can be studied at the level of teacher professional development practices. • Other modes of teacher professional development initiatives such as Lesson Study can be tested out to overcome the challenge of teachers not wanting to be observed. • More research can be carried out on the practices of teacher training, teacher learning, student learning and assessment, as practices associated with teaching Biodiversity. The study was important in that it gave an understanding of what makes continuing teacher professional development initiatives effective. The study also looked at teaching Biodiversity through the use of contemporary forms of a practice theory which are the theory of practice architectures and the theory of the ecologies of practices. This provided understandings into how professional development programmes are experienced in practice, and showed that though the teachers were trained and positive benefits accrued, there are factors which enable or constrain their actual teaching Biodiversity practice. The study also showed that practices are interrelated in ecologies of practices. These factors need to be considered in professional development programming.
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