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Background

It is well established that formative classroom practice in mathematics has a positive impact on students' learning and development. The widely used theoretical framework for formative assessment (FA) by [START_REF] Black | Developing the theory of formative assessment[END_REF] identifies five key strategies and three agents (teacher, learner, peer). The strategies are:

1. clarifying and sharing learning intentions and criteria for success; 2. engineering effective classroom discussions and other learning tasks that elicit evidence of student understanding; 3. providing feedback that moves learners forward; 4. activating students as instructional resources for one another; and 5. activating students as the owners of their own learning (p. 8)

The literature on formative assessment has emphasized the potential of technology to enhance FA strategies in mathematics education [START_REF] Clark-Wilson | Emergent pedagogies and the changing role of the teacher in the TI-Nspire Navigator-networked mathematics classroom[END_REF]. The European project Formative Assessment in Science and Mathematics Education (FaSMEd) investigated different aspects of the use of digital technology to promote formative assessment. Besides the five key strategies and the three agents introduced above, the FaSMEd framework identifies a third dimension consisting of three technological functionalities: (a) sending and displaying, (b) processing and analysing, and (c) providing an interactive environment. Interactive environment refers to a learning environment in which interactions, both between user and machine and between classroom participants, are based on mathematical exploration activities [START_REF] Cusi | Promoting formative assessment in a connected classroom environment: design and implementation of digital resources[END_REF].

In the planned study, we will investigate educational use of the type of technology referred to as Connected Classroom Technology (CCT). [START_REF] Irving | The impact of educational technology on student achievement: Assessment of and for learning[END_REF] defines CCT as "… a networked system of personal computers or handheld devices specifically designed to be used in a classroom for interactive teaching and learning." (p. 16). To date, several studies, primarily conducted in the US, have demonstrated that CCT facilitates several FA strategies. This literature emphasizes how the 'sending and displaying' functionality of CCT can be used. For example, teachers could use CCT to access more comprehensive information about students' mathematical thinking which could be used to guide immediate adaptation of subsequent instructions [START_REF] Shirley | Connected classroom technology facilitates multiple components of formative assessment practice[END_REF]. Moreover, by facilitating the display of different student solutions, CCT can support the teacher in engaging students in whole-class discussions in which they receive feedback, both from the teacher and their peers [START_REF] Cusi | Promoting formative assessment in a connected classroom environment: design and implementation of digital resources[END_REF], providing a forum for reflection on their own responses in comparison to their peers. These activities relate to the third, fourth, and fifth FA strategy. [START_REF] Cusi | Promoting formative assessment in a connected classroom environment: design and implementation of digital resources[END_REF] argue that this could also be a way to activate the first FA strategy by focusing on criteria for success when discussing different solution strategies. Concerning the functionality, 'processing and analysing', CCT often includes a classroom response system (CRS) which processes student responses and presents statistics, e.g. in the form of charts (e.g. [START_REF] Clark-Wilson | Emergent pedagogies and the changing role of the teacher in the TI-Nspire Navigator-networked mathematics classroom[END_REF]. In relation to the 'providing an interactive environment', [START_REF] Shirley | Connected classroom technology facilitates multiple components of formative assessment practice[END_REF] describe how teachers have used CCT to collect and analyze student data received by laboratory-based investigations.

Aim and study design

The aim of the proposed research and development activity is to develop design principles to guide formative teaching activities using CCT:

 principles for designing tasks that have good potential to make use of CCT facilities  guiding principles for teachers in monitoring, selecting and displaying student solution(s)

to use as a base for dialogues  guiding principles for teachers in their choice of interaction type (e.g. group discussion, student presentation, whole-class discussion) in different situations  guiding principles for teachers in the orchestration of various digital resources to enhance an interactive classroom in which all students are engaged These principles will be refined through successive cycles of design-based experimentation, across a range of teaching contexts. In each cycle, the current version of the principles will be made operational in curriculum materials and teacher guides designed to support the use of formative teaching processes within a particular course unit. Through testing across a range of contexts in each cycle, and across a range of topic units over successive cycles, the principlesand classroom techniques through which they can be operationalisedwill be refined.

The intervention to be developed and evaluated, then, consists of (a) the system of design principles to guide formative teaching activities using CCT, and (b) the operationalisations of these principles in the curriculum materials and teacher guidance for the (different) topic-specific course units designed in each cycle.