The University
Embedding Writing Development in STEM Disciplines:
from theory to practice
Second National Symposium on Academic Writing, University of Limerick
24th April 2012
Dr Trevor Day, t.day@bath.ac.uk

© Dr Trevor Day, Reading and Writing for Results, trevorday@reading-writing-results.com. This
presentation is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0
Unported License.

Aims

The University






to briefly review how graduate attributes (and similar conceptions)
relate to the writing development of undergraduate students (and
especially those in STEM disciplines);
to consider some challenges of reconciling graduate attributes and
writing development and promoting both with staff and students;
to briefly review strategies for promoting writing development;
to consider some practical examples of engaging with staff and
students in developing writing with graduate attributes and
employability in mind

Graduate attributes (GAs)

The University

An influential graduate attributes concept developed in
Australia in the 1990s e.g. Bowden et al (2000 p3) considered
graduate attributes and generic capabilities to be:
Graduate attributes are the qualities, skills and understandings a
university community agrees its students would desirably develop
during their time at the institution and, consequently, shape the
contribution they are able to make to their profession and as a
citizen.
To what extent have teaching and other staff ‘signed up’ for
GAs (or similar)?
What are their conceptions as to the meaning, value and role
of GAs?

Different conceptions by staff
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Barrie’s (2004) research revealed various conceptions of graduate
attributes among different academics, which he classified as:
Precursor: perceived as foundation skills, and largely separate
from disciplinary knowledge and learning.
Complementary: complementing disciplinary knowledge and
integrated into a disciplinary curriculum, but still regarded as more
or less generic.
Translational: graduate attributes interact with, and shape,
disciplinary knowledge.
Enabling: they are integrated into the acquisition of disciplinary
knowledge and they transcend the context in which they were
originally developed.

Context and assumptions
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According to Bowden et al (2000, p1):
•
•

•

The notion of generic capabilities has little meaning until it is
elaborated within the context of a discipline.
The development of a generic capabilities program requires
commitment from all members of the course team and this
commitment involves the adoption of a student-centred approach
rather than a content-driven or teacher-centred approach to the
curriculum process.
Assessment of generic capabilities, and the inclusion of that
assessment in the students' overall achievement, involves a
challenging set of complex issues for any university.

Graduate attributes by any other name
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In the UK:
•
•
•
•
•

Core skills/competencies
Key skills/competencies
Generic skills/competencies
Transferable skills
Employability skills

One university’s approach
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Kingston University’s key skills in seven or five areas:
self awareness
communication
interpersonal
research &
information literacy
numeracy
management and leadership
creativity and problem solving

communication
teamwork
information & communication
technology
numeracy
independent learning

And another’s
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Oxford Brookes University focuses on five core
graduate attributes:
academic literacy
research literacy
critical self-awareness and personal literacy
digital and information literacy
global citizenship
communication is considered within these attributes

What about your university?
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1. What do you call graduate attributes in your
institution?
2. Who promotes them? How?
3. Are they mapped by course/programme?
4. Do you have one on communication skills, or are
they incorporated within other themes?
5. What are staff perceptions as to the meaning, value
and role of graduate attributes (or similar
conceptions)? For example, for writing?

Every discipline is different,
The
but University
many GAs are generic
Some of the graduate attributes proposed by workshop
participants for an early career engineer were:
clear communicator (in writing, verbally and in various media)
financially and commercially aware
numerate
client-focused
strong interpersonal skills
IT literate
self-motivated and able to work with or without supervision
able to work as part of a team and under pressure
Not forgetting that GAs find situated expression within a
discipline

An influential pedagogical approach:
The
University
Writing
in the disciplines (WiD)
Monroe’s (2003) form of ‘Writing in the disciplines’ has
writing specialists collaborating with disciplinary
academics.
Together, they examine aspects of the writing culture
within a discipline and design ways of enhancing
students’ opportunities to practice and acquire the range
of capabilities they need to succeed at university and
beyond.
Samuels and Deane, 2008, p. 48

An influential model in writing development
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Rather than developing writing ability being about ‘skills’ (a
deficit model) it is widely acknowledged that it must be
embedded within its social context (the upper two levels in Lea
and Street’s classification)

Some features of STEM writing
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•
•
•
•
•
•
•
•
•

emphasis on positivistic and quantitative approaches
in most cases drawing upon a scientific methodology
(mathematics an exception?)
strict conventions on reporting e.g. practical reports largely in
impersonal and past tense using established structures
close integration of text, tables and figures
tendency towards use of passive construction
tendency towards use of nominalisations
often employ short, simple sentences and paragraphs (KISS
principle)
papers often written, working from data and their analysis
outwards
in essay writing, a thesis statement is usually avoided

National HE STEM Programme

The University

• Initiative funded by the Higher Education Funding Councils
for England and Wales.
• Although concerning Science, Technology, Engineering
and Mathematics, primarily focused on Chemistry,
Engineering, Mathematics and Physics.
• These are STEM subjects deemed to be strategically
important and vulnerable.
Three strands:
• Widening participation
• Higher Education curriculum development
• Workforce and society

‘Developing
Writing in STEM Disciplines’ project
The
University
University of Bath as the
initiator
with Universities of
Coventry, Exeter,
Limerick, Oxford Brookes,
Plymouth and the
University of the West of
England as project
partners

Our project
had two strands
The
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Strand 1.
Research to assess the requirements, concerns and
expectations of regional Engineering employers regarding
the writing skills of undergraduate placement students and
graduate employees
Strand 2.
Project members to share examples of best practice in
undergraduate writing development. To be informed by the
findings and recommendations from Strand 1 and
suggestions and examples from leading HE writing centres

Taking four issues arising from our research
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• Placement students and industrial supervisors agreed that
schools, followed by universities, followed by employers,
should take the major role in preparing students for placement
• Industrial supervisors considered that schools, followed by
universities, followed by employers, should take the major role
in preparing students for graduate employment
• Employers expect graduate employees to engage in a wider
range of writing (both audiences and purposes) than expected
of them as undergraduate placement students
• Questionnaire survey results and interviews suggested a rather
instrumental view of writing that is skills-focused and to some
extent based on socialisation (but probably not an academic
literacies approach)

Mapping the curriculum to embed writing
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At least four issues to consider in mapping the curriculum for a
given programme in a particular subject:
1. Identifying the particular qualities expected of writing in a given
disciplinary tradition (community of practice) e.g. Pace and
Middendorf, 2004
2. Considering the elements of writing, in a holistic manner (e.g.
the IPACE model; Day et al, 2009; Day, 2011b)
3. Diagnosing the elements of writing, from large scale to small
(e.g. Bonanno and Jones, 2007; Borg and Deane, 2011)
4. Scaffolding writing development across the years of an
undergraduate programme, and in preparation for employment
(Day et al, 2010; Day, 2011a, 2011b)

Embedding in the curriculum (1)
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1. Identifying the particular qualities expected of writing in a given
disciplinary tradition e.g. practical reports in first year Physics
at UoB have particular conventions for:
a. report structure
Front matter: Title page and abstract
Body: Introduction, method, results, discussion,
conclusion(s)
Back matter: Acknowledgements, References, Appendix
b. sections and subsections using digital notation
c. tenses
d. third person
e. critical reflection e.g. analysis of sources of error
and so on …

Embedding in the curriculum (2)
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2. Students and staff consider the elements of writing in a holistic
manner (e.g. the IPACE model; Day et al, 2009; Day, 2011b):
Identity Who am I as a writer within my discipline (community of practice)? How
would I express that identity? What qualities should a person with that
identity have?
Purpose(s) What is/are my purpose(s) in writing this assignment? What is/are the
department’s purpose(s) in setting this writing assignment?
Audience(s) Who is the primary audience for my work in this assignment? Is
there a secondary audience? What assumptions can I make about their prior
knowledge and understanding?
Code What format, structure, and writing style should I use for writing this
assignment? What are the conventions?
Experience What am I bringing to the task in terms of the content of the
assignment and the process of writing it? What knowledge, skills (abilities),
values, attitudes and other qualities do I need to develop to help me?

Embedding in the curriculum (3a)

The University

3. Diagnosing the elements of writing, from large scale to small
Bonanno and Jones, 2007 (MASUS model):
•
•
•
•
•

Use of source material e.g. relevance, correct interpretation, integration
with text, free from plagiarism
Structure and development of answer e.g. genre appropriate, evidence
of critical evaluation, development of argument through to conclusion
Academic writing style e.g. appropriate viewpoint, use of tenses,
connectors, citing and referencing
Grammatical correctness e.g. subject/verb agreement, consistent use
of tenses
Qualities of presentation e.g. use of sections and subsections,
consistency of layout, spelling

Embedding in the curriculum (3b)
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3. (continued)
Borg and Deane (2011):
•

•
•
•
•

Fulfilment of the assignment brief e.g. answering the question posed,
responding appropriately to aims and objectives, using an appropriate
organisation
Information structure e.g. logical flow of an argument within and
between paragraphs
Sentence-level analysis e.g. variety, clarity and logical progression
Vocabulary analysis e.g. appropriate use of words within the
disciplinary tradition
Proofreading errors e.g. grammar, punctuation, consistency,
appropriate use of citations and references

Embedding in the curriculum (4)
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4. Scaffolding writing development across the years of an
undergraduate programme, and in preparation for employment
(Day et al, 2010; Day, 2011a, 2011b)
•
•
•

The final year of an undergraduate curriculum can be highly focused on
examination preparation and final project completion, with a strong
academic emphasis
This can run counter to employer’s expectations (unless broader
writing development has been well embedded in the student’s
experience so far)
Employers of new graduates in engineering expect graduate employees
to engage in a wider range of writing (both audiences and purposes)
than expected of them as undergraduate placement students

Examples of good practice
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•

subject specialists working with students

•

writing specialists working with students

•

subject specialists and writing/learning specialists
collaborating to provide empowering learning
experiences for students

Themes
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•
•
•
•

disciplinary identity
student empowerment
holistic approaches
exemplars, with commentary

… not forgetting the whole communication (integration of
words and other elements e.g. visual, numeric)

Disciplinary identity
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Lawrence Cleary at the University of Limerick –
examining the texts of engineering practical
reports to reveal key conventions of the discipline
http://www2.ul.ie/web/WWW/Services/Centre_for_Teaching_
%26_Learning/The_Writing_Centre/RESOURCES/%3E
%3E_Student_Resources/
Documents_from_Writing_Center_Presentations
%2C_Seminars_and_Workshops

Disciplinary identity
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Barrie Cooper at Exeter, working with first year
mathematicians, ‘What is a mathematician?’:
•

•

•

moving students from group work to expressing individually the
qualities of a mathematician through writing for two very different
audiences – prospective students and graduate employers
encouraging students to reflect on their early learning
experiences at university and their position in the mathematical
community, and express these in writing
at an early stage in a degree programme mathematicians are
therefore encouraged to write for different purposes and
audiences, and in very different styles, to nurture academic
development while also enhancing future employability.

Links from http://go.bath.ac.uk/stemwritingandcommunicatingsig

Student empowerment
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Nicola King’s work with bioscience students at Exeter:
•

encouraging students to be researchers and ‘change agents’,
identifying the needs and concerns of their student peers, and
working with staff to mobilise effective responses

•

creation of a biosciences writing handbook
http://www.bioscience.heacademy.ac.uk/ftp/resources/
essayguide.pdf

Student empowerment
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Íde O’Sullivan and Lawrence Cleary’s approach at the
University of Limerick:
•

developing student peer-tutors who work inductively and nonintrusively with students

•

‘drawing out’ rather than ‘putting in’
http://www2.ul.ie/web/WWW/Services/Centre_for_Teaching_
%26_Learning/The_Writing_Centre/
WORKING_FOR_THE_CENTRE

Holistic approach
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Trevor Day at the University of Bath:
•

using the IPACE model as a planning tool

•

feedback to students, from large scale to small scale
See ‘Developing Writing in STEM Disciplines’ Conference,
September 2011, overview paper at:
http://go.bath.ac.uk/stemwriting

Exemplars, with commentary
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John Hilsdon at the University of Plymouth:
WrAssE - The Writing for Assignments E-library Project
•
•
•
•

collection of students’ written assignments
assessor’s feedback given through the lens of a critical
thinking framework
reveals elements of writing such as viewpoint/authority,
structure, voice and style
highlights both good practice and areas for improvement
http://www.learningdevelopment.plymouth.ac.uk/wrasse/

Of course, writing is just part of the
The
University
whole
communication:
Allessandro Narduzzo at the University of Bath:

•
•

a 200-250 word assignment for Physics students in the first
semester
effective communication to a target audience on a specific
Physics topic
integration of mathematical equation or symbolic expression with
text
Is the content clearly
use of a figure with text
communicated?
Are title and overall
appropriate citing and referencing

•
•

formative peer marking
simple and explicit mark scheme

•
•
•

presentation effective?
Word count
Equation(s)/Symbolic
expression(s)
Figure(s)
References

3
2
1
1
2
1

Some take home messages
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•
•
•
•
•
•
•
•

Move beyond a skills (deficit) model of writing development
Identify the writing development needs for a specific discipline, including
issues of developing identity within that discipline
Where possible, have subject specialists, careers advisors & learning/
writing developers working together using WiD approaches
Use holistic models for writing, and diagnose writing issues at different
scales, from whole document to individual words (incl. integration of
visual elements)
In assignments, seek to make writing expectations explicit, both in
framing the assignment and in assessment criteria
Empower students e.g. through peer tutoring and peer assessment
Use exemplars, coupled with detailed comment by assessors
Scaffold writing development from first to final years through a range of
communications and with employability in mind
Through such approaches, students can become enabled to write more
flexibly and with greater power and precision

The University
For more information contact Trevor Day at the University of
Bath (t.day@bath.ac.uk) and/or visit:
http://go.bath.ac.uk/stemwriting
For more information about the special interest group ‘Writing
and Communicating in STEM Disciplines’ visit:
http://go.bath.ac.uk/stemwritingandcommunicatingsig
Special edition of the Journal of Learning Development in
Higher Education, Autumn/Winter 2012, on the theme
‘Developing Writing in STEM Disciplines’. Deadline for papers
30 April 2012 (http://go.bath.ac.uk/JLDHEspecialedSTEM)
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