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Abstract

This paper reports on a collaboralive exercise designed to generale a coherent agenda for cognition. Following
established methed, the exercise brought together 16 mathematical cognition researchers from across the fields of mathemaics education,
psychalogy and neuroscience. These participants engaged in a process in which they generated an initial ist of research questions with the
poiential to significantly advance undersianding of mathematical cognition, winnowed ihis list io a smaller set of priority questions, and refined
the eventual questions to meet criteria related to clarity, specificity and practicability. The resulting list comprises 26 questians divided inta six
broad topic areas. elucidating the nature of mathematical thinking, mapping predictors and processes of campatence development, charting
developmental rajectories and their interactions, fostering conceptual understanding and procedural skil, designing effective interventions,
and developing valid and reliable measures. In presenting these questions in this paper, we intend 10 SUppon greater coherence in both
investigation and reporting, to build a stronger base of information for consideration by policymakers, and 1o enCOUTae researchers to take
a consilient approach to addressing important challenges in mathematical cognition
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Introduction

Research on mathematical cognition has made substantial advances in recent years, in areas that span diverse
theoretical frameworks both within and across disciplines. For instance, neuroscience research has revealed po-
tential mechanisms contributing to the representation of number and related concepts in the brain (De Smedt,
Noél, Gilmore, & Ansari, 2013). Behavioural research has identified i inthe

thinking of young children with atypical development (Dennis, Berch, & Mazzocco, 2009; Geary, 2010; Kaufmann
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Errors and feedback

L

 \What errors do students make?”?
* How to optimise feedback design?

« Can automated feedback be improved by
emulating teachers?




.&. Students

 How do students:
— interact with e-assessment systems?
— engage with feedback?
— work together?

 \What are students’ views about
e-assessment?



-

smm=s Design and implementation

* Principles for task design — what exists,
and what should be used?

* What guidance for lecturers exists, and
how effective is it?

 \What are the effects of randomisation?



N\
/'\ Affordances

* What learning can we assess with current
e-assessment tools?

 How can free-form student input be dealt
with?

* \What capabillities are on the horizon”?



!ﬁ Mathematical skills

 How can e-assessment support learning
and assessment of mathematical skills?
— Problem solving
— Proof
— Example generation
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Q44: How can e-assessments be designed to ole spaces?

‘esponses to

expand and enrich students' example spaces?

rategies and

* George Kinnear

* Colin Foster

Learning about concepts by developing a rich example space has been suggested as educationally
valuable (e.g.,, Watson & Mason, 2006), with e-assessment proposed as a particularly suitable mechanism

1 tasks can
vareness of

- ) o . . However,
for gathering and checking examples. However, there are currently few examples of this being done in \chers, and
practice, and little in the way of guidance about designing effective tasks. o

y a power-
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and space’ the design of mathematics e-assessment tasks?
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