
Marie-Claire Shanahan and David Ng  SSRHC Insight Grant Proposal  v2.0 (final)                        1                         
http://sciencecreative.wordpress.com                                   Submitted October 15th, 2013 

 

A. Description of the research team 

This project is multidisciplinary on every level, engaging students and teachers directly in a 
multidisciplinary experience. This design necessitates a team approach bringing together expertise and 
knowledge in science education, scientific research, creative writing, instrument development and large 
scale study design as well as culturally embedded qualitative research. The three members of this 
research team span these areas, bringing important practical and academic experience to the project. 

Marie-Claire Shanahan (principal investigator, University of Calgary) is Research Chair in Science 
Education and Public Engagement at the University of Calgary. Her research has focused on 
intersections between personal identities and individuals’ choices to engage in scientific communities. 
Her previous SSHRC-funded research has examined science student identity development and 
perceptions of science in a variety of contexts and she has conducted qualitative case study research into 
students’ identity development in relation to creative expression in science. She has led and participated 
in large scale mixed-methods studies that involve instrument development and validation. She also 
contributes to public science writing projects both as a knowledge mobilization activity (writing 
explanatory essays on science education research topics for venues such as Scientific American and 
Inside Higher Education) and to more deeply explore connections between science and creativity. She 
has written extensively about connections between popular music and science for Scientific American 
and the online magazine The Finch & Pea. Dr. Shanahan will take primary responsibility for guiding the 
data collection and analysis. She will work closely with graduate research assistants during the 
qualitative coding portions of the study and will take primary responsibility for creating the quantitative 
measures to be used in Phase 2. She will actively lead the integration of results across Phases 1 and 2 
and between the parallel quantitative and qualitative streams of Phase 2. She will contribute 60% of the 
team’s efforts towards completing this project, and the study will represent 40% of her overall research 
work. 

David Ng (co-applicant, University of British Columbia) directs an educational lab within the Michael 
Smith Laboratories at the University of British Columbia. His science literacy lab (primarily equipped as 
a state of the art molecular biology lab) is known for developing and hosting a variety of events and 
programs aimed at diverse audiences, during which science is translated and communicated for training, 
educational and advocacy purposes. This includes laboratory workshops for professional scientists, 
programs for elementary/high school students, undergraduate projects that focus on global and 
interdisciplinary advocacy, as well as a number of web initiatives. Many of these programs proactively 
court collaborations between scientific communities and the creative arts communities. Dr. Ng’s 
scientific expertise resides in the area of biochemistry and molecular genetics, but he is also active in 
public discourse as a creative science writer. His work has been published in places as diverse as the 
McSweeney’s (a highly regarded literary publishing house), Boing Boing (consistently ranked as one of 
the internet’s most influential blogs), the Journal of Biological Chemistry (a high tier biochemistry 
journal), and The Walrus (Canada’s most prominent general interest magazine). Dr. Ng will take 
primary responsibility for the workshop design, recruiting and managing the collaborative teams of 
science and fine arts graduate students. As both a scientist and a writer that explores the creative-
scientific boundary he will also make vital contributions to the interpretative processes embedded in the 
qualitative analysis and to the design of the quantitative measures, as well as contributing as an expert 
reviewer in establishing their content validity. He will contribute 30% of the team’s efforts towards 
completing this project, and the study will represent 20% of his overall work. 

Samson Nashon (collaborator, University of British Columbia) is Professor of Science Education in the 
Department of Curriculum and Pedagogy at the University of British Columbia. Dr. Nashon has 
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extensive expertise in in-depth and culturally embedded qualitative research, including expertise in 
methods that aim to elicit reflection and insight into students’ views of science and culture. He will work 
with the graduate students on site at UBC supporting them in in the exploratory qualitative data 
collection in Phase 1 and open-ended elements of Phase 2. He will contribute 10% of the team’s efforts 
towards completing this project, and the study will represent 10% of his overall research work. 

B. Description of previous and ongoing research results 
Marie-Claire Shanahan 

 Three ongoing themes of Dr. Shanahan’s research program are woven together in this proposed 
study: (1) students’ perceptions of the expectations of science and the influence that has on their 
identities as participants in scientific communities, (2) the lack of attention that creativity receives as an 
essential element of scientific processes, and (3) the importance of communication, particularly written 
expression, to the practice and learning of science.  

The important thread of student identities and perceptions of expectations began with her 
doctoral project Playing the role of a science student: Exploring factors and patterns in science student 
identity formation, which explored Grade 10 students’ understanding of the behavioural and attitudinal 
expectations of school science. That line of investigation was followed through in a SSHRC grant 
(2009-2013) entitled Creating science through discourse: Exploring the use of language to establish the 
social structure of the science classroom, which took a deeper look into how student and teacher 
language (both written and spoken) influences those role expectations and perception. Results from 
these investigations have been published in leading science education journals (Hazari, Sadler, Sonnert 
& Shanahan, 2010; Shanahan, 2009; Shanahan & Nieswandt, 2009, 2011) and presented at major 
international conferences (e.g., 2011 European Science Education Research Association, 2013 National 
Association for Research in Science Teaching).  

The focus in the current project on perceptions of the importance of creativity grows partly out of 
a finding (reported in Shanahan & Nieswandt, 2011) that while most students do not recognize science 
as creative, students in schools with a strong emphasis on student inquiry are more likely to identify 
creativity as part of science. Even those students, however, do not see it as emblematically scientific or 
as a necessary element of scientific processes. A second element draws on a finding reported in 
Shanahan & Nieswandt (2009) that when classroom activities encourage creative expressions of 
scientific understanding, non-traditional science students (especially those who self-identify as artistic 
and creative) find new places for themselves to succeed and become a part of the scientific community 
of their classrooms.  

Alongside this work, a project supported by the online science and culture magazine The Finch 
& Pea has examined the inverse relationship: musicians’ and artists’ perceptions of science and its value 
for artistic expression. A year-long project (2012-2013) was recently completed that consisted of 
interviews with musicians about their relationships to science, the communication value of scientific 
analogies in song and the importance of scientific stories as rich content for song writing. Ongoing 
analysis has been published in 50 short segments at FinchandPea.com, including interview excerpts and 
song lyric analysis. A larger piece was published at ScientificAmerican.com: There’s Another Passion 
behind the Music of Whitehorse: The Sound of Scientific Thinking.  
  The other side of this project is the element of writing. While Dr. Ng brings particular 
experience in creative scientific writing, Dr. Shanahan’s own research has had a strong focus on textual 
communications in science, where she has developed a deep understanding of the complex relationships 
that students have with scientific texts and that individuals can have with each other through textual 
interactions. A recent project funded the University of Alberta’s Faculty of Education (Future Science 
Leaders: Challenging identities through online and in-person interactions with peers and mentors) is 
examining online writing created by high school students participating in an evening mentorship 
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program. These students have engaged with explicit lessons about the nature of online textual 
communications in science and contributed both to public and private blogs with writing about their own 
work and experiences. The study is examining their changing identities as they engage in these media. 
Findings from this study were accepted for presentation at the recent 2013 European Science Education 
Research Association. Focusing more on student reading, a series of funded projects from the NSERC-
Centre for Research in Youth Science Teaching and Learning initiative explored students’ experiences 
reading adapted primary literature (writing adapted for student use that maintains the structure and genre 
patterns of scientific journal articles). These projects have explored how the language used to describe 
scientific research may influence students’ perceptions of scientific processes and have been published 
as a book chapter (Shanahan, 2012) and in the journal Science and Children (Shanahan, 2010). Related 
projects have examined how adults interact with each other through writing in online comments sections 
in relation to environmental issues (Delos Santos & Shanahan, 2012) and in collaborative discussion 
environments between scientists and various publics, a study that was published in special issue of 
Journalism: Theory, Practice and Criticism (Shanahan, 2011).  
 Together these lines of research provide a deep preparation for examining the central ideas 
proposed in this study, including the inherent creativity of science, its relationship to identity and 
perceptions of science, and in particular the impact of reading and writing on students’ understanding of 
and relationship to science.  
 
David Ng 

Dr. Ng’s primary role at the University of British Columbia is acting as the Director of a science 
literacy lab within the Michael Smith Laboratories, a multidisciplinary science research unit. As he sits 
outside of a typical departmental structure, his activities largely revolve around science outreach project 
development, creation, and provision. This involves a mandate that encourages scientific excellence but 
also promotes the importance of incorporating multiple perspectives into public science discourse. As a 
result, many of the projects developed by his lab are multidisciplinary, and involve significant 
interactions between scientific and non-scientific communities. 

An example of this includes the UBC Terry Project (2005 to present). This is a high profile 
interdisciplinary undergraduate student program that fosters cross faculty/departmental connections 
within the context of global issue themes. Dr. Ng’s role is as a co-founder of the project and one of the 
primary faculty coordinators. To date, over $250,000 in grant funds have been awarded to the project, 
culminating in a program that includes a website (terry.ubc.ca), an undergraduate interdisciplinary 
course (of which he is one of the primary instructors), a high profile speaker series, a popular student-
focused TEDx conference, a highly regarded podcast, and frequent public panel discussions. The project 
has also spawned a UBC MIX initiative whose primary intent is to coordinate assessment activities 
between different courses from different departments so as to foster interdisciplinary interactions. In 
short, the project has been instrumental in perspective building given the numerous and academically 
diverse nature of its collaborative work. 

Another example illustrating his lab’s interdisciplinary leanings, is the Phylo Project (2010 to 
present). This ambitious online initiative uses web-derived crowd-sourced talent and expertise to create 
a biodiversity trading card game, all with an aim to augment environmental interest and literacy amongst 
young people. The rallying point of the project is a web portal (phylogame.org) that: (1) fosters 
community interaction; (2) dynamically aggregates artistic and scientific data to publish free cards for 
game play; and (3) provides direction for a variety of spin-off endeavours (educational materials, 
purchasable high quality museum decks, etc). In all, the project showcases the potential of virtual 
multidisciplinary interactions involving large numbers of web community members with expertise in 
scientific, artistic, game design, education, museum culture, open source advocacy, and computer 
programming areas. 
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His lab is also especially well placed to investigate common boundaries between scientific 
exploration and creative art. This is a notion that Dr. Ng has a special affinity for, having produced 
many science themed creative pieces over the years. Furthermore, these pieces tend to be published in 
places known more for literary and/or pop culture relevance as oppose to scientific reputation 
(McSweeney’s, Boing Boing), which in turn has enabled him to build networks of creative writers 
interested in science concepts. Such activities also led to the creation of The Science Creative 
Quarterly. Since 2005, this online publication has provided an outlet that is receptive to science pieces 
with creative tendencies, culminating in its reputation as a publication with high quality creative science 
articles and literary works. This mixture of creative writing and science led to the exploration of science 
education programming that deliberately merges the two. With encouragement from 826National (the 
non-profit literary outreach arm of the McSweeney’s publishing house), his lab began offering the 
Science Creative Literary Symposia fieldtrip in 2008.  

C. Description of proposed student training strategies 
During active data collection (Years 1-4), three graduate research assistants (1 PhD, 2 MA/MEd) will be 
hired to participate in and contribute to data collection and analysis. In each of those years the PhD 
student, located at the University of Calgary, will guide and manage the day-to-day processes of data 
collection and collaborate with the PI in conducting both the qualitative and quantitative analysis. He or 
she will receive training in qualitative coding procedures, quantitative instrument development and 
mentoring in the management of a large multi-year research study. Training will be conducted with 
special attention paid to how the project can contribute to his or her ongoing transition from junior 
colleague to future faculty member and peer. The PhD student will also assist in mentoring and training 
two MA/Med students hired each year at UBC to actively gather data during workshop sessions and in 
classrooms. They will receive training interview techniques, observation protocols and the 
administration of quantitative instruments. Participation in a mixed-methods study such as this will offer 
them broad exposure to a number of approaches, including those they may choose to use during their 
own thesis project. During the final year, after active data collection is completed, one PhD student (at 
the University of Calgary) will be hired to collaborate closely with the PI to engage in the in-depth 
longitudinal analysis, integrating findings across the three years of Phase 2 and making connections to 
Phase 1 findings. All students involved in the study will be regarded as collaborators and will participate 
in regular electronic meetings to discuss and share ideas for analysis and interpretation. They will also 
all be given opportunities to contribute to presentations and publications resulting from this study.  

Note that the science and creative writing graduate students who will lead the workshops are 
considered separate from those paid through this application. Their salaries are part of the regular 
operation budget of the SCLS and they will not actively participate in data collection and analysis as 
research assistants.  

 


