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INSTITUTIONAL DESCRIPTION
Massey University is the second largest of Aotearoa/New Zealand’s’ eight state-funded universities, and its largest distance education provider, with 35,000 students enrolled internally or by distance. Writing is a relatively recent addition to university curricula in New Zealand and tends to be a localised initiative. While undergraduate writing courses are now offered in all NZ universities, the infrastructure around university writing that is prevalent elsewhere is missing: there are, for example, no first-year writing requirements or university-wide WAC programmes.  

Massey University offers qualifications from pre-degree to doctoral level in a wide range of disciplines but has established its strongest reputation in the applied sciences. Perhaps because of this focus, or perhaps because of specific champions within the College, the College of Science has long taken an interest in its students’ writing skills.  Massey is the only university in New Zealand that has a compulsory first year writing component in all science and applied science programmes. It was the home of a localised WAC programme in the 1990s, and a current review of College of Sciences’ undergraduate qualifications is considering integrating writing in all majors. 

From this context the current project has emerged. For the last 18 years I have been seated on a fulcrum: located in the School of English and Media Studies in the College of Humanities and Social Sciences but responsible for delivering the writing programme within the College of Sciences. This position has given me a rare perspective on STEM writing: a home base in the humanities which gave me a theoretical framework with which to consider STEM writing, daily conversations with colleagues in the STEM disciplines who make their careers through their writing, and my own interest in social science methodologies. 

These factors came together in a book, The forgotten tribe: Scientists as writers, published in early 2017 by the WAC Clearinghouse and the University Press of Colorado (http://wac.colostate.edu/books/emerson/) . Structured around the literacy narratives of research scientists, this text was based on interviews with scientists across the world. Initially I interviewed mathematicians for this book, considering them to be part of the scientific community. However, it soon became apparent that their perspectives and experiences of writing were significantly different to those of scientists and that they should be a study of their own. I am now partnering with Susan Ruff from MIT to conduct a targeted study on mathematicians. The outcome will be a portrait of the beliefs, attitudes, experiences and growth of mathematicians as writers. 

THEORETICAL INFLUENCES

1. The limited literature on scientists’/mathematicians’ perspectives and experiences of writing: Yore et al (2012 etc), Burton and Morgan (2000), Graves (XXX) , Bazermann (XXX). Burton and Morgan’s study is the only one that directly addresses the lived experiences of mathematicians as writers. Larry Yore and his colleagues have produced a number of papers on scientists’ experiences as writers, but their sample tends to be small. Summary of their findings

2. Literature on expertise, including writing expertise. In particular I’m interested in Holyoak’s distinction between adaptive and routine expertise, which I adapted in the book on scientists as adaptive and routine expert writers, seeing these as distinctive career pathways influenced by an individual’s beliefs about the nature of their discipline, their role as scientists, and their attitudes to writing. Other key concepts include the learning community (Bereiter and Scardamalia, 2003) as a context for learning expert disciplinary writing and Dall’Alba & Sandberg, 2006’s observations of the centrality of beliefs to achieving expertise. 

3. Literature on literacy narratives and storytelling as methodology. Mutnick argues that literacy narratives are “a potential source of knowledge about realities that are frequently misrepresented, diluted, or altogether absent in mainstream depictions” (1998, p.85). In this study we prioritise storytelling (which invites the reader into the story) over story analysis (where the researcher controls the analysis and invites the reader to stay outside the story; Smith & Sparkes, 2006), although both approaches are used. Also significant here are Maori perspectives on cultural ownership and cultural appropriation. Key concepts from Maori culture – taonga (gift)and korero (conversation), and the importance of not engaging in cultural appropriation - tie in with the focus on storytelling. 

4. Writing in the disciplines. WID is fundamental to this study and also provides a primary audience for the text. Because one of the aims of this book is to enable those working in WID to “hear” mathematicians’ perspectives on writing, this study engages with the WID literature. Key text: Poe, Lerner, et al 

5. Literature on the cognitive apprenticeship model of expert writing acquisition (emerging out of the literature on higher education) e,g, Alexander, XX and XX. 

GLOSSARY OF RELEVANT TERMS
STEM – Science, technology, engineering and mathematics
Maori = the indigenous people of Aotearoa New Zealand 
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1. Introduction
In 1959, C.P. Snow, in his famous Rede lecture, attributes the failure of the world to solve many of its problems to a “gulf of mutual incomprehension” between scholars in the STEM disciplines (science, technology, engineering and mathematics), and the humanities. Over 50 year later, we are still debating the validity of this observation and its applicability to the 21st Century (see, for example, http://seedmagazine.com/twocultures/index.html). Laura Martin (2012, para. 9) suggests that not only does this division persist but that it is embedded in our education system, with a consequence that children with an interest in science and mathematics are separated from writing-rich subjects at a very early age:

We begin differentiating scientists and writers in elementary school. One “likes 
math” or “likes English.” Our academic system, from pre-K through graduate school, contrasts science and literature—objectivism and subjectivism, reductionism and holism.

Yet all mathematicians are writers. While we might perceive the careers of mathematicians as depending primarily on their ability to work with numbers and figures, those numbers and figures are meaningless without the context of written language. Theoretical mathematicians writing proofs, applied mathematicians working in inter-disciplinary teams, and mathematicians writing for public or professional audiences must all be wordsmiths.  Mathematicians’ careers rise and fall on their capacity to write. 
But we know almost nothing about mathematicians as writers - their perceptions or experiences of writing mathematics.   While research exists in adjacent fields (e.g. rhetoric of science and teaching writing in the disciplines), only one small study to date (Burton and Morgan) has directly examined the beliefs, attitudes and experiences of mathematicians as writers. No studies examine how mathematicians develop as writers, or how/if their perceptions and experiences of writing change over time.  
In this project I will argue that the literacy identities and practices of mathematicians are distinctive, and mathematicians’ voices need to be heard in the research on STEM writing.  If emerging mathematicians are to engage with changing disciplinary and public literacies, they must internalise not just the literacy practices but the literacy identities (beliefs, attitudes, values) of their discourse communities.  The findings of this study have implications for both the enculturation of emerging mathematicians and STEM writers, and research in STEM writing and writing in the disciplines (WID). 


2. Broader context
This project is part of a larger investigation of how STEM researchers develop/sustain their identities and practices as writers, the major outcome of which will be a new conceptual model of STEM writers.  This larger study is comprised of three distinct but related projects:
· Project 1, scientists as writers:  results published in early 2017. 
· Project 2, mathematicians as writers:  the focus of this paper. 
· Project 3, an investigation into the writing practices/perceptions of researchers in the applied science disciplines: e.g., health sciences, veterinary science, technology and engineering. 

My intention is to publish on each project separately, but to bring the projects together in one meta-study when the results and analysis are all completed, to develop a conceptual model of the STEM writer. 

Project 2, the focus of this paper, is currently in progress. We have completed 51 interviews/surveys with mathematicians in the UK, USA, NZ and Australia.   The project target is 90 interviews and 150 surveys.  In this paper I propose an analytical framework and suggest, from data collected so far, what findings may emerge and how they may differ from those of project 1. 

3. Methodology

Two forms of data collection inform this project:
· Literacy narratives, based on narrative interviews (n=90)
· A survey of the literacy-related beliefs, attitudes, and experiences of mathematicians (n=150)

The survey and the interview sheet are included as Appendix A and B. Note that the survey is currently being adapted for online usage. 

Participants are drawn from three groups: senior mathematicians (more than 7 years out of the PhD), emerging mathematicians (up to 7 years after the PhD) and PhD students in mathematics. We are currently debating whether to split the first group (senior mathematicians) into two groups according to seniority (with a subsequent impact on the number of interviews and surveys). 

The sample is not representative: achieving a representative sample in the full range of mathematics sub-disciplines is not feasible. Instead we are focusing on purposeful sampling, aiming to collect a diversity of sub-disciplines, experience and perceptions.  We achieve this through a snowballing effect: at each institution/organisation we identify and contact senior mathematicians to be part of the project, and they then recommend additional people (including emerging mathematicians and PhD students) to contact. 

The survey data is analysed using statistical methods. The literacy narratives are coded using a form of grounded theory: identifying key themes and subthemes, writing memos, and repeating the process until a clear picture emerges. 

This paper focuses on the qualitative data (the literacy narratives) only.  

4. Analytical framework

Using themes that emerge from the literature (on STEM writing and models of expertise) and from project 1, the analysis of the entire data set will be based on the following model (Figure 1.1). 

	Quadrant 1: Early influences
Childhood attitudes/experiences of writing
Undergraduate attitudes/experiences of writing
	Quadrant 3: Attitudes
Enjoyment
Motivation
Resilience
Self-efficacy/purpose

	Quadrant 2: Learning to write science
Advisor
Community
Rhetorical reading
Ongoing support post-Ph.D.
	Quadrant 4: Beliefs 
Function of writing
Audience
Persuasion
Beliefs about identity/role as a mathematician. 
Beliefs about the attributes of effective mathematical writing/effective writing process



As well as this, the following themes will be explored:

· The “life stages” (Bent et al., 2007) or “lifecycle” (Emerson, 2013, 2016) model of the STEM writer
· Adaptive vs routine expertise in relation to mathematical writing. 
· Writing processes: Individual vs collaborative writing practices; and the role of different ‘languages’ in mathematical writing (e.g. the significance of language vs mathematical symbols: “do you think in words or equations/numbers/figures?”). 

5. Findings from the qualitative data

5.1 Differentiation by “life stage”. 

The original conceptualisation of changes in writing-related attitudes and practices by life stage was somewhat supported in the research on scientists as writers, but not in the qualitative data from mathematicians. This concept was built on stage models of expertise (e.g., Dreyfus and Dreyfus’ 5-stage model of expertise in general and Alexander’s 3-stage model of academic expertise. My hypothesis, based on early data in the science project, was that there were four stages of development for STEM writers:
· Learning to write: school and undergraduate years
· Learning to write in the discipline: graduate years to 5-7 years out of the PhD where the focus is on writing up one’s own research
· Proficiency in the discipline: a stage differentiated by a change in writing roles, from writing up one’s own work, to primarily guiding and editing other people’s writing
· End-of-career writers: the final years of a STEM writer’s career where they attempt to summarise their contribution to the broader discipline (e.g. writing a textbook).
This model suggests that attitudes and beliefs, as well as practices and genres, shift at each stage.

When introduced to the model of the “lifecycle of the STEM writer”, most participants said that it had some applicability to the broader disciplinary community – but it became clear that the model in its entirety did not apply to any participants. Unlike scientists, most mathematicians suggested they began to learn discipline-specific writing during the undergraduate years. A handful of participants had written their first peer reviewed papers as undergraduates (mostly, but not always, co-authored with faculty) and so had engaged with advanced disciplinary writing very early in their careers.  Overall, the mathematicians started writing for publication earlier than the scientists – usually before a masters thesis was completed ; several stressed the significance of the early years, with a suggestion that careers peaked early: “if you haven’t made your mark by 25 you’re not going to make it is probably an exaggeration, but there is some truth in it.”

Similarly, the differentiation of the final three hypothesised stages did not seem to apply to this sample of mathematicians. For the senior mathematicians, unlike the scientists, there did not appear to be a mid-career switch from writing personal research to primarily editing other people’s research. Mathematicians at all points in their careers were engaged in writing up their own research, with many commenting that this was the reason they had chosen mathematics as a discipline: because they wanted to pursue and write up their own research. Rather, those who took on supervision or mentoring of emerging mathematicians did this as an adjunct to working on their own research and writing. Their approach to working with emerging mathematicians also differed from the approach of the scientists: novices were more likely to be fully integrated into small stable teams and treated as peers rather than as apprentices. Further, there was no evidence of a final ‘end-of-career stage: large-scale works such as book writing did not occur at the end of career as they tended to do in the sciences; rather, those who were interested in such activities did so at a range of career stages. 

5.2 Adaptive vs routine expertise

In the science research, there was a clear differentiation between adaptive and routine expert writers.  But the mathematicians in this study to date have largely fitted the profile of the routine expert. Mathematicians were far more likely to be writing within a narrow band of journals and very few engaged in writing genres outside of the two standard models: proof writing and expository writing. The possible exception to this was those who collaborated with scientists on applied research – but even there they were unlikely to be writing in scientific genres: they were more likely to provide the mathematical data for others to write up.  Some wrote in informal online fora such as blogs, but these were again likely to be targeted to other mathematicians and meet the genre expectations of expository writing. 

Overall, the mathematicians in this study were more homogeneous than the scientists: they were likely to be engaged in the same writing tasks as each other throughout their careers. None were engaged in the continual adjustment to new writing genres and new audiences as the adaptive scientific writers. 

5.3 Writing process
It was, however, in the writing process that we observed most of the differences between the scientists and the mathematicians. Most mathematicians sometimes wrote sole-authored papers, and when they did work in teams they were far more likely to work in small, long-standing teams (3 seemed to be the most comment size of these stable teams), some of which had been working together for decades. While many of these teams were located in geographically diverse places, and most relied on technology to some extent to achieve their outputs, the teams placed greater emphasis on physically meeting. Many had regular meeting times, e.g., attending a specific conference together every year and finding time/space to work together during/after these conferences. 

These physical meetings had one of two specific purposes: to develop new ideas that one of the team members had been exploring or to refine/test an idea they had been working on together from a distance. Their process was idiosyncratic: almost all participants discussed the significance of standing together at a white/chalkboard and coming back to the board over several days. Unlike scientists who almost always discussed working on the computer together or analysing sheets of data, mathematicians work together on a large erasable canvas. Every mathematician I interviewed had large whiteboard or chalkboard covered in notation in their office – some had several such boards, and others additionally wrote all over the walls and the door. 

Another significant difference, compared with the scientists, was that the teams did not appear to be hierarchical. The concept of “lead author” does not apply in mathematics: even where a junior researcher is incorporated into the team (permanently or temporarily), that researcher was likely to be treated as a peer. While one person usually writes the first draft, there is no pattern to which member of the team that might be – possibly the person who first floated the idea, or possibly the person who has the time to do it. There is little editing by team members, primarily because the working through is completed together at the front end of the process. 

The only other portrait that developed from this data set was that of the applied mathematician who worked with large interdisciplinary teams, most commonly (though not always) in the sciences. These were a minority amongst the participants we have interviewed so far, and those in this small group discussed a move into this style of work as either a pragmatic decision to jump-start flagging careers and interest, to pursue the “big money” or as a consequence as a chance encounter with a scientist which led to collaborative work. As noted earlier, however, in this situation the mathematician often worked separately from the scientists, on a boundaries aspect of the project, and they were unlikely to engage in co-authorship activities and were rarely  - if ever - first authors.

Another significant difference in process between the mathematicians and scientists was that the mathematicians were more likely to write from the beginning to the end of a paper (scientists generally write from the middle outwards). There was also a closer correlation between the way they read and the way they wrote: they also read from beginning to end and were more likely to read a paper in its entirety. They were most likely to identify a single audience for their papers, who would read the whole paper, than multiple audiences who might read different sections of the paper. 


5.4. Early influences
Like the scientists, mathematicians’ early experiences of writing in school were commonly negative. Indeed, more mathematicians recounted negative experiences of writing in school than the scientists. Again, the major issue related to requirements to engage in creative writing: many participants reported their total inability to understand what was required of them. However, the majority felt they left secondary school with a satisfactory understanding of writing conventions: grammar, punctuation and spelling, and more structural skills such as paragraphing and developing an argument. 

Mathematicians were also far more likely than the scientists to say that they started to learn disciplinary writing as undergraduates  - and  that they actively taught disciplinary writing to undergraduates. If learning to write proofs is learning mathematical writing, then this is what happens in the undergraduate years. 

5.5 Learning to write mathematics
Overall, there seemed to be a less distinct turn to disciplinary writing at graduate level, compared with the scientists. Thesis supervisors/advisors were not, generally, seen as a significant influence on mathematicians’ development as writers, and neither were other graduate students, family or friends. Apart from beginning to write proofs as undergraduates, most of the people I interviewed were genuinely puzzled about how they learnt to write mathematics.  Some could point to a significant mathematician whose writing they admired. A few credited co-authors or their small teams as influences – although the impact of teams on writing was generally discussed in terms of managing differences in style. 

Burton and Morgan observe:

Current practice in the training of mathematicians and in mathematics education more generally does not explicitly involve teaching and learning about mathematical writing. The novice may learn through using the existing models of published writing, through an apprenticeship of collaboration with more experienced writers, or through the often harsh process of peer review. None of these methods is designed to help learners to acquire the kind of knowledge about language that might enable them to be aware of what they might achieve by choosing to write in different ways. 
Yet, amongst the senior and emerging participants we have interviewed so far, there has been little indication, except from a small minority, that learning to write mathematics has been problematic. All have agreed that writing is central to mathematics and that being a good writer is an essential aspect of being a good mathematician. But there have been few stories of struggle and despair in relation to learning to write mathematics, as were evident amongst the scientists, including some of the most prolific senior scientists. 
My hypothesis at the moment is that this may be because writing is so utterly integral to the process of doing mathematics (e.g. writing a proof), that learning to write in the discipline cannot be separated from learning mathematics as it so often is in the sciences.  This may be why so many mathematicians felt they learnt disciplinary writing as undergraduates, and why so many saw themselves as teaching writing to undergraduate classes. 
Another possibility is that the mathematicians we have interviewed so far, who have been mainly emerging and senior mathematicians, have forgotten their struggles with writing. Once we have interviewed more PhD students, this may become clearer. 
5.6 Attitudes to writing
Most of the mathematicians reported that they enjoy writing and are highly motivated to write in their discipline.  All demonstrate high levels of resilience in terms of pursuing publications (engaging with peer review, persevering in the face of critique), largely as a consequence of their high levels of motivation.  Because they see writing as integral to doing mathematics, and they are highly motivated to do mathematics, they showed none of the resistance to, or dislike of, writing that was evident amongst some of the scientists. 

However, they are far less likely to show interest in engaging in new or unfamiliar genres of writing. Far fewer mathematicians engaged in creative writing, writing for the public, or writing in interdisciplinary contexts. 

5.7 Beliefs about writing

A significant finding so far is that mathematicians are highly unlikely to see most of their writing as persuasive. Instead, they focus on logic and truth. In discussing this, they are likely to express a distinction between wanting their audience to “see” the truth of their logic, as opposed to being persuaded of its truth – in this respect their paradigm is closer to philosophers than scientists. They are also far less likely to think about audience when they write: the most common audience for their work – the only one they thought about – was themselves. Were they convinced of the logic of the steps in a proof? If they were, then other people might like to see that too. The audiences they wrote for were generally smaller, narrower, and more consistent than the audiences for the scientists, i.e., they wrote for the same set of journals over and over again. Mathematicians were, on the whole, part of narrower research communities and were likely to be personally familiar with their audience. 

As we have already observed, they were likely to see writing as an integral part of mathematics; they were less likely to talk about “writing up” their work. Unlike the sciences, where figures are generally generated and the story identified before the process of writing, the pictures, figures and words that make up a mathematical paper appear to be developed simultaneously. 

One key idea that emerged was the significance of developing a personal style of writing mathematics.  Many discussed the difficulty of writing with someone whose style was significantly different to their own – and this was most commonly solved by one person taking on the bulk of the writing for a particular paper. However, when pressed on what was meant by style in this context, most struggled to clarify their ideas beyond notions of concision and directness. 

A further key notion of style used in mathematics was the use of the plural third person and the present tense, even when writing as a single author. This use of the third person was explained as being the reader and the writer, sitting down to read the proof together. 

6. Conclusion

Overall, we have seen that the mathematicians that have been interviewed as part of this research are far more homogeneous than the scientists.  They were almost all routine expert writers, with little interest in broadening the scope of their writing. While a majority had experienced difficulties with writing in childhood, they were unlikely to express difficulties about writing in their professional lives. They did not know how they’d learnt to write, except by writing – few could identify any key influences, and few told stories of struggling with writing. They most commonly write in small, stable teams comprised of peers, their attitudes to writing are positive, and their beliefs are consistent across the sample. 
Is this homogeneity likely to persist in the whole study? To date we have focused mainly on the senior scientists and emerging scientists, with few PhD students in the mix – and it’s possible that we have an imbalance between pure mathematicians and applied mathematicians. But so far the narratives from the applied mathematicians are surprisingly close to those of the pure mathematicians. 

The quantitative data may provide a nuanced picture of the sample than the qualitative data. 

Further issues to explore:

· The use of metaphor was a significant part of the discussions about style – this needs to be looked at more closely.
· The issue of “beauty” or “elegance” related to writing style is another major theme that needs to be explored.
· A more careful analysis of the use of “persuasion” is required. 
· More PhD students need to be identified to take part in this research (it can be difficult to identify PhD students)
· What are the implications of such differences on process and beliefs/attitudes between the scientists and mathematicians, particularly for interdisciplinary teams?
· There are some useful texts on learning to write mathematics. These should be explored to examine their relevance:  Burton and Morgan showed that experienced mathematicians rarely read and generally disregard  journals’ ‘notes for authors.’ 
· Finally, is there a problem – as Burton and Morgan suggest – with the way mathematicians learn to write? The key sentence is this:
None of these methods is designed to help learners to acquire the kind of knowledge about language that might enable them to be aware of what they might achieve by choosing to write in different ways.
The mathematicians themselves do not seem to experience a problem. But given that none of the sample were adaptive expert writers, is this a consequence of how they learn to write? Would they be more likely to engage with multiple – including public – audiences if they experienced more intentional teaching around writing? C.P. Snow sees as problematic the division between the humanities (and the general public) and the STEM disciplines, and mathematics is perhaps the part of STEM that is most impenetrable to other audiences. Is this a problem – and, if so, is the intentional teaching of writing and “knowledge about language” the solution to that problem?









APPENDIX A: SURVEY
1. Please identify the area of your research by placing an X in the appropriate box(es). If you have a primary and secondary field, please indicate 1 for primary field and 2 for secondary field etc. 
	
	Now
	First 5 years post-PhD

	Topology
	
	

	Number Theory
	
	

	Algebra
	
	

	Statistics
	
	

	Probability
	
	

	Logic
	
	

	Theoretical Computer Science
	
	

	Continuous Applied Mathematics
	
	

	Discrete Applied Mathematics
	
	

	Analysis
	
	

	Geometry
	
	

	Other (please specify)

	
	



2. Please place an X the boxes that most accurately represent the way you work:
	
	Never
	Rarely
	Sometimes
	Often
	Always
	
Has this increased or decreased since your first 5 years 
post-PhD? (BOLD one)


	My work is experimental.
	
	
	
	
	
	Increased    Same    Decreased

	My work is theoretical.
	
	
	
	
	
	Increased    Same    Decreased

	My work is interdisciplinary.
	
	
	
	
	
	Increased    Same    Decreased

	I write/research alone.
	
	
	
	
	
	Increased    Same    Decreased

	I work with other researchers 
in my discipline.
	
	
	
	
	
	Increased    Same    Decreased

	I work with researchers 
in another discipline. Please specify:

	
	
	
	
	
	Increased    Same    Decreased

	I collaborate with people 
with whom I have 
collaborated before.
	
	
	
	
	
	Increased    Same    Decreased




4. This question asks you to consider the range of audiences you engage with, and how these have changed over time. 
	Have you communicated with any of the following non-mathematical audiences about mathematics?
	Last 5 years
	First 5 years post- PhD

	Secondary-school students
	
	

	College/university administration
	
	

	General public
	
	

	Policymakers outside academia 
(e.g., legislators)
	
	

	Other:
	
	



7. Please tick or place an X in the columns to show which writing/communication activities you have engaged with in the past 5 years.
	In what ways have you communicated about math in the past 5 years?
	Prepared alone
	Prepared collaboratively
	Supervised 
or taught 

	Teaching materials (e.g. lecture notes, study materials for students) 
	
	
	

	Textbook
	
	
	

	Lecture
	
	
	

	Educational video
	
	
	

	Research statement (e.g., for job or graduate school application)
	
	
	

	Request to collaborate on research
	
	
	

	Funding proposal for research
	
	
	

	Rough research notes
	
	
	

	Computer code
	
	
	

	Email (about research, teaching, or other professional activities)
	
	
	

	Informal discussion (research, teaching, or other professional)
	
	
	

	Colloquium talk
	
	
	

	Research talk
	
	
	

	Invited address/lecture at conference 
	
	
	

	Research paper for refereed journal 
	
	
	

	Non-refereed research paper (e.g., on arXiv)
	
	
	

	Expository paper of another’s result
	
	
	

	Paper for a popular math/science journal
	
	
	

	Referee report
	
	
	

	Review of another’s paper or book
	
	
	

	(Co)-edited a journal 
	
	
	

	Review of application/proposal 
(e.g., for funding body)
	
	
	

	In-house document (e.g., a report)
	
	
	

	Report for a professional body (e.g. regional council, government department)
	
	
	

	Math website (e.g., blog)
	
	
	

	Using LaTeX
	
	
	

	Other:
	
	
	


8. For each question, please bold yes or no.
	Do you ever use the services of a professional editor?
	YES     NO

	Does your organisation provide you with a writing guide/style manual?
	YES     NO

	If yes, do you use it? Do you find it helpful?
	YES     NO

	As a student, did you ever take a class that taught technical or mathematical communication?
	YES     NO

	Have you ever attended a writing workshop provided by an organisation you work for?
	YES     NO

	Have you ever attended a writing workshop provided by someone or a group outside your organisation (e.g. Royal Society)?
	YES     NO

	Do you normally have your work reviewed by a colleague before it is submitted to a journal?
	YES     NO

	Have you, as an adult, engaged in writing a piece of creative writing or creative non-fiction?
	YES     NO

	Have you, as an adult, submitted a piece of creative writing or creative non-fiction for publication?	
	YES     NO




	9. Please indicate whether you agree or disagree with each statement by placing an X in the appropriate box.


	
	
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	1
	I wish communication were a completely predictable system with reliable, well-defined strategies for communicating successfully.
	
	
	
	
	

	2
	I am interested in how language works grammatically and linguistically.
	
	
	
	
	

	3
	Words are not necessary for communicating mathematics.
	
	
	
	
	

	4
	When I write, I make conscious choices about writing style. 
	
	
	
	
	

	5
	I write and rewrite almost by instinct, until it feels right.
	
	
	
	
	

	6
	Writing helps me understand mathematical ideas better or check their correctness.
	
	
	
	
	

	7
	I want other mathematicians to understand my research.
	
	
	
	
	

	8
	I’m not a confident writer of mathematics, no matter how well I understand the topic or the people who will be reading my writing. 
	
	
	
	
	

	9
	When faced with a challenging concept, I expend the time and effort to figure out how to communicate the concept as clearly as possible.
	
	
	
	
	

	10
	The primary purpose of a definition is to say what a term means.
	
	
	
	
	

	11
	The primary purpose of a definition is to enable a mathematical idea to be rigorously analyzed and used.
	
	
	
	
	

	12
	When a statement is first proved in publication, the published proof should be rigorously complete.
	
	
	
	
	

	13
	When a statement is first proved in publication, the published proof need only be complete enough to convince readers that a rigorously complete proof exists.
	
	
	
	
	

	14
	If I write clearly, people will think the result is trivial.
	
	
	
	
	

	15
	When I referee a paper, I check the correctness of everything.
	
	
	
	
	

	16
	I dislike writing mathematics.
	
	
	
	
	

	17
	When I write, I think about how to write in a way that other mathematicians will understand.
	
	
	
	
	

	18
	I think my papers make a valuable contribution to the field.
	
	
	
	
	

	19
	I don’t need to write well to succeed as a mathematician.
	
	
	
	
	

	20
	Other people tell me I write well.
	
	
	
	
	

	21
	Other people tell me I give good presentations.
	
	
	
	
	

	22
	I think my papers are not very interesting.
	
	
	
	
	

	23
	I’m good at imagining what it's like for another person to read my writing.
	
	
	
	
	

	24
	Most other mathematicians in my field think about mathematics like I do.
	
	
	
	
	

	25
	When I write in a new genre of mathematics (e.g., referee report, NSF proposal), I try to understand the reasons behind the conventions of the genre.
	
	
	
	
	

	26
	The majority of published papers in mathematics are poorly written.
	
	
	
	
	

	27
	When I give a presentation, I can’t tell whether the audience is interested or bored.
	
	
	
	
	

	28
	Writing ability is something about a person that cannot be changed very much. 
	
	
	
	
	

	29
	I like new writing challenges and writing to new audiences.
	
	
	
	
	

	30
	I like to write primarily in my field for journals I’ve published in before. 
	
	
	
	
	

	31
	A paper should present the minimum information necessary, and no more.
	
	
	
	
	

	32
	We use this statement to discard the surveys of people who are not reading the questions. Please select Agree (not Strongly Agree) for this question. 
	
	
	
	
	

	33
	I’m pretty good at figuring out when to acknowledge someone else in a paper or list them as a coauthor.
	
	
	
	
	

	34
	If a colleague says they don’t understand a proof I’ve written, no amount of effort on my part will enable me to explain it to them in a way they understand.
	
	
	
	
	

	35
	When I'm working through an idea in math, I like to talk it through with someone else.
	
	
	
	
	

	36
	I enjoy tackling communication challenges at least as much as tackling math challenges.
	
	
	
	
	

	37
	In mathematics, writing well requires natural (i.e., innate, inborn) communication ability.
	
	
	
	
	

	38
	I craft my papers so they can be read and understood by mathematicians who don’t think like I do.
	
	
	
	
	

	39
	When I mention a colleague’s result in conversation or in a talk, it’s important to attribute the result to my colleague by name.
	
	
	
	
	

	40
	When I read a lemma, I want to know why it’s relevant.
	
	
	
	
	

	41
	Being able to communicate math clearly helps me to communicate clearly in other areas of my life. 
	
	
	
	
	

	42
	I prefer to read nonfiction than fiction.
	
	
	
	
	

	43
	When I submit to a new journal, I carefully read the provided information for authors.
	
	
	
	
	

	44
	When I write, if I’m sure that the math is correct, I focus most on building readers’ understanding and interest. 
	
	
	
	
	

	45
	When I write, if I’m sure that the math is correct, I focus most on ensuring that the text says precisely what I mean to say. 
	
	
	
	
	

	46
	When I write, if I’m sure that the math is correct, I focus most on maximizing the chances that the paper is accepted for publication.
	
	
	
	
	

	47
	I feel more comfortable when I’m working with numbers, equations, and figures than when I’m working with words.
	
	
	
	
	

	48
	I wrote well as a child.
	
	
	
	
	

	49
	I enjoyed writing as a child.
	
	
	
	
	

	50
	I enjoy helping others to improve their communication of mathematics.
	
	
	
	
	

	51
	Teaching others to write mathematics is important to my role as a mathematician.
	
	
	
	
	



14. Please feel free to elaborate on any of your responses above (we have left the following page blank for comments).





APPENDIX B: INTERVIEW SHEET

1st 20 minutes Research/Writing Process 
1. Take me through the process of writing [first paper; most recent paper; paper sent as sample; writing indicated as primary in questionnaire]. From the very beginning. What was it about and where did this focus/question come from? [Follow-up questions as needed:] 
· What does initial thinking look like? 
· What next? 
· When/how do you start writing it down? 
· When/how do you start preparing for others to read? (Write front to end? Inside out?) 
· How do you revise? (systematic/by feel/pass by others?) 
· How do you publish? (arXiv? How choose journal? When do you choose it?) 
· What technical constraints (advantages) did you have? Which points of process were affected by technical constraints? 
· Is there anything you’d do differently? 
· Did this process work well for you?  How well do you think this writing achieved its purpose? 
2. [If relevant.] Why do you collaborate? Do you prefer to collaborate or work alone? HOW do you collaborate (eg do you write together? Use google docs? Skype? Does one person do the first draft?)

3. Are you aware of your audience during your writing? [if relevant] When does this become a factor – from the beginning or from the writing up stage? Does it affect how you write? If so, how?

4. Have you ever written for an audience you’re not very comfortable with (prompt: e.g. outside your discipline or for a public audience?) How did you deal with that? Did you enjoy it? How did you go about it?

5. Do you feel, when you’re writing, that you are being persuasive? Do you think there is a role for persuasion in writing mathematics?

2nd 20 mins Attitudes and beliefs
1. Do you think you’re a good writer in your discipline?

2. Would you say you enjoy writing? What writing do you find the easiest? Why? What do you find most difficult? Why?

3. What motivates you to keep writing in your discipline?

4. What is the relationship between math and writing? How do you perceive the relationship between the words and figures/equations?

5. Ask question about the four stage academic writer’s lifecycle: learning to write – learning to write math - writing reviews – developing a platform for the future.  Do you agree with this model? Where do you see yourself in relation to it?

6. Would you classify yourself as someone who likes to finely prescribe a particular kind of writing (e.g. writing purely in your field to a specific audience) and do that well – or do you like new challenges, new audiences. Do you like or dislike new writing tasks?

7. What do you think are the particular stylistic issues that are important for writing in your discipline? (prompt question: do you think about writing in the passive/active voice? Do you make conscious choices about style – or is it a process of writing and rewriting until it feels right – a kind of instinct?). 

8. What are the primary ways in which you learn about others’ results?

9. Why and when (if ever) do you read mathematics? 
· How do you read? (eg beginning to end? From the middle outwards?)
· How has your reading changed over time?
 
10. Are there any ethical considerations related to communicating about mathematics? 
· Have you experienced any situations in which someone was helped, offended, or hurt by how mathematics was communicated? [If we want to quote you, we’ll obtain your explicit permission first.] 
· Have you ever received guidance for how to handle such situations? 

11. What advice do you have for those who are learning to write as mathematicians? 

3rd 20 mins Learning to write
12. Did you enjoy writing as a child? If you did, what did you enjoy? If you didn’t, why was that?

13. Do you feel you were taught the basics of writing well at school? For example, did you leave school feeling you had a good grasp of grammar, punctuation, spelling? 

14. Did you take any writing based courses, e.g. English or History, right through to the end of high school? Did you have any training in writing math at school?


15. How, where, when did you learn to write as a mathematician? Was this explicit (a writing course you enrolled in) or implicit (you picked it up by trial and error, or by observing colleagues and reading journals)? 

16. Was there anyone or any thing that had a major influence on you as a writer of math?  (eg High School teacher, PhD supervisor? Senior colleague? Co-author?) Was it a positive or negative influence?

17. Do you think you have a role as a teacher of writing in mathematics? Eg do you teach post docs or PhDs or junior colleagues how to write in your discipline?

18. If you do, how do you do it? Is it effective?

19. Do you see this as an important part of your role as a mathematician? Is it a role you enjoy?  (Do you think someone else should be doing this or is there a better way?)

Closing 
20. Is there any writing you’d like to do more often? What stops you? 
21. Is there anything else we should have asked you about writing in math?



