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Background

In 2018, the Ghana Tertiary Education Commission revised the teacher education curriculum to a 4year Bachelor of Education, which specifically identified the use of dynamic mathematics technology (DMT) as a pedagogical tool in the preservice teacher mathematics curriculum to ensure college graduates are well-equipped to leverage digital technology for the teaching of mathematics and science [START_REF] Uew | Four-Year Bachelor of Education Degree: Eight Semester Initial Teacher Education Curriculum[END_REF]. DMT for the purpose of this research refers to technology offering different linked mathematical representations (geometric shapes, graphs, tables, algebraic expressions) that teachers and pupils can manipulate and by doing so, engage with the underlying mathematical concepts and relationships.

Problem Statement

Research studies have reported the many ways that dynamic mathematics technologies can support deep and lasting learning by offering learners connected multiple representations -graphs, tables of values and equations [START_REF] Clark-Wilson | Dynamic Digital Technologies for Dynamic Mathematics: Implications for teachers knowledge and practice[END_REF] and by providing tangible mathematical objects to explore shape enlargement or angle changes [START_REF] Dick | Design and Implementation Principles for Dynamic Interctive Mathematics Technologies[END_REF]. However, due to the absence in Ghana of courses on teaching mathematics with technology, coupled with mathematics teacher educators' lack of training, knowledge and confidence, preservice secondary mathematics teachers leave college without the adequate training and exposure to dynamic mathematics technology. Hence, they are mostly unable to use dynamic mathematics technology for teaching mathematics both to improve the reasoning and creative problem-solving skills of secondary school students and to expose secondary students to mathematical opportunities in the digital age.

Research Aim

My research aim is to investigate how to foster the integration of dynamic mathematics technology within secondary mathematics teacher education in Ghana by improving the mathematical pedagogical technological knowledge (MPTK) [START_REF] Thomas | Teacher integration of technology into mathematics learning[END_REF] of mathematics teacher educators in the colleges of education.

Research Questions

My research will investigate mathematics teacher educators MPTK within the context of known underuse of Dynamic Mathematics Technology in mathematics classrooms across the forty-six (46) colleges of education. The questions below will guide the study.

• RQ1 How do the current Ghanaian mathematics teacher education curriculum conceive the integration of dynamic mathematics technology?

• RQ2 What are the obstacles to the integration of DMT for Ghanaian mathematics teacher educators? • RQ3 What are the design features of professional development course for mathematics teacher educators that support them to use DMT in ways that become embedded in their practice and lead to effective teaching? • RQ4 What is the impact of the professional development course on the mathematics teacher educators' MPTK?

Theoretical Framework

This design-based research study will adapt the Conversational Framework pedagogic theory [START_REF] Laurillard | Rethinking university teaching: A conversational framework for the effective use of learning technologies[END_REF] to create an online asynchronous professional learning course for mathematics teacher educators to improve their mathematical pedagogical technological knowledge (MPTK). Laurillard's framework argues that teaching is a dialogue and shows what it takes to learn using the ideas of instructionism, social learning, constructionism, and collaborative learning.

Methodology

The study will be an exploratory mixed methods design that would adopt a design-based research approach. Semi-structured interviews will be administered first to the curriculum designers and policy makers followed by a survey questionnaire for mathematics teacher educators. The analysed data from the interviews and questionnaires will inform the design of the intervention -an online asynchronous professional learning course on a particular DMT-the GeoGebra application (GeoGebra, 2021) for the teaching of geometry. In the final phase, the impacts of the course on mathematics teacher educators' MPTK will be evidenced.
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