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The research  

What do we want our undergraduates to learn? How do we know they have learnt it? Certainly we 

hope they will retain knowledge of content for longer than is required for regurgitation during an 

exam. But what else do we wish our undergraduates to learn that may not be assessed through 

traditional tests and assignments? 

Substantial funding from Ako Aotearoa and the Teaching and Learning Research Initiative in 2012 

enabled an investigation of undergraduate learning in mathematics. The project, LUMOS (Learning in 

Undergraduate Mathematics: Outcomes Spectra) was developed in order to uncover the wider 

spectrum of learning outcomes that may be desired by lecturers, employers, and alumni of 

undergraduate mathematics. 

The first phase of LUMOS was to identify such learning outcomes through engagement with the 

literature and interviews with the invested community of lecturers and future employers. The 

second phase of the project was the development of tools to capture the identified learning 

outcomes.  

In this workshop we will focus on one tool under development as part of phase two. Our aim is to 

observe the learning outcome of mathematical communication – in both oral and written forms. Like 

with butterflies, capturing communication requires care and the right sort of net! 

Why important  

Linking student learning to pedagogical interventions is crucially important. However at present we 

do not have the comprehensive tools to evaluate student learning against all desired learning 

outcomes. Currently learning is assessed through assignments and examinations, where knowledge 

of content is the main focus. However, lecturers and employers also regard outcomes such as 

mathematical thinking, attitudes toward the subject, and ability to work together and communicate 

mathematically as important (Paterson & Barton, 2013). 

This last aspect of mathematical communication emerged during phase one from both the literature 

and interviews with lecturers as one of the desired outcomes for undergraduate mathematics 

students.  

Being able to communicate information is one of the general intellectual skills and capacities 

specified in the University of Auckland BSc graduate profile. An ability to work collaboratively with 

others is also described as a personal quality expected of graduate students. All disciplines desire 

this learning outcome in their students – but do we ever try to capture this outcome? What kind of 

net might we use in order to do so? In this workshop we share our first attempts at the development 

of this tool. It is a vital part of the LUMOS project and is likely to be of significant interest to 

researchers in all other disciplines at the tertiary level. 

How the session would run  

1. Short presentation of the LUMOS project in general and the communication aspect in particular. 

We will present the tools we have developed with which to capture communication in collaborative 

mathematics tutorials and explain the rubric that is used in the following activity. 



2. Using the tool. Workshop attendees will have the opportunity to try out the rubric we have 

developed for capturing oral communication in small groups.  

3. Discussion of the previous activity including the use of the rubric in terms of the level to which it 

achieves our goal of capturing mathematical (or discipline specific) communication.  

4. Secondly we will demonstrate the tool developed to capture written communication and follow 

with a similar discussion of the affordances and constraints given by this tool.  

5. To conclude we will welcome comments on how this tool may be utilised and/or adapted for use 

in other disciplines.  
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