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OBJECTIVES  

Science is a creative endeavor, and it is essential that science education experiences both 
reflect that and provide opportunities for students to develop scientific creativity.  Creativity is 
often described simply as “the ability to create work that is both novel and appropriate” 
(Sternberg & Lubart, 1999). That general definition, however, hides the essential place that 
creativity has in the scientific process. Girod, Rau and Schepige (2003) make a strong case that 
scientific creativity relies on the same aesthetic thinking tools as the arts: science is not merely 
an algorithmic process of data collection and processing, but also sometimes stepping forward 
into bold conjectures about larger relationships in an attempt to understand connected systems. 
This is also a core message of science education literature in relation to teaching students about 
the nature of science: Science is a creative activity that relies on innovative and novel thinking 
by groups and individuals (e.g., Lederman, Abd-El-Khalick, Bell & Schwartz, 2002). Despite 
this consensus, opportunities for students to move beyond a surface acknowledgement of 
creativity, to recognize it as a core process science and develop their scientific creativity are 
severely limited (Braund, 1999, Kind & Kind, 2007).  This detachment leads individuals away 
from an authentic view of science, which not only creates false impressions, but can also 
engender a loss of scientific identity (“who we think we must be to engage in science”, Calabrese 
Barton, 1998, p. 379) culminating in an unintended estrangement (Shanahan & Nieswandt, 
2009). 

This study will aim to examine notions and impressions of both authentic science and 
creativity, and the impact of science education and outreach opportunities that actively promote 
their connection. Exploration will centre on The Science Creative Literacy Symposia (SCLS). 
This is a one-day program for students in Gr. 5-7 led by a collaborative team of scientists and 
creative writers at the Michael Smith Laboratories at the University of British Columbia. The 
laboratory has demonstrated dedication to programming that relies on collaborations between 
scientific and artistic communities. During this program, participants engage in scientific inquiry 
experiences in the laboratory followed by guided expository writing to encourage awareness of 
the connections between the two. This study will begin with an exploratory phase to examine 
students’ and teachers’ perceptions of creativity and science and draw out emergent themes from 
their experiences with the program. These emergent themes will then be more systematically 
examined in a mixed-methods longitudinal phase that will follow students through three years of 
participation in the program and explore the impact of implicit and explicit connections made 
between science and creativity during the program activities.  

CONTEXT  

Literature Context 

 It is very important in conceptualizing a project like this that the idea of creativity in 
science be carefully considered and differentiated from creative teaching, where methods are 
prized for their divergence from so-called traditional teaching activities (NACCE, 1999). Science 
specific conceptualizations of creativity are important in schools so that activities are not merely 
fun additions to the regular program but extend students’ meaningful engagements with science. 
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Defining what creativity means then must begin with creativity that is authentic to the practices 
of science and of scientists. For example, while divergent thinking was once the dominant 
paradigm for creativity in schools, it bears little resemblance to the creative thinking found in 
psychological studies of science (Kind & Kind, 2007). This must be tempered, however, with a 
recognition of the vast differences between the professional and school practices of science 
(Bowen, 2004). Skills that have found widespread recognition in school curricula, such as 
controlling variables and coordinating theory and evidence, have done so largely because they 
are both authentic scientific practices and appropriate for schools and beginning members of 
scientific communities. For this reason, Kind & Kind (2007) propose making mental imagery 
and imaginative thinking the centrepiece of efforts to encourage scientific creativity engage 
students with the importance of creativity to science. Imagination centrally involves drawing on 
an individuals’ knowledge and experiences and combining them in novel and surprising ways 
(Barbot et al., 2012) and it is evident in the development of new scientific theories, methods and 
in the application of data to novel situations (Kind & Kind, 2007). Shea, Lubinski and Benbow 
(2001) found that among academically talented teenagers, visualization and imaginative thinking 
were strong predictors of those that would eventually choose careers in science and engineering. 
It has also emerged as one the dominant skills necessary for teaching and learning creative 
writing, with teachers, linguists, and writers all highlighting its value (Barbot et al., 2012). 
Greater emphasis on reading and writing broadly has also shown promise as a means to develop 
creative thinking (Wang, 2011).  
 Approaches that have used art (e.g., poetry and drama) to infuse elements of creativity in 
science have shown positive outcomes in the classroom, from encouraging greater identification 
and engagement with science (Shanahan & Nieswandt, 2009) to developing conceptual 
understanding (Odgaard, 2003) and providing a tool for students to more fully develop their 
explanations (Watts, 2001). Too often though, these approaches have the downfall of marking art 
as the creative element, downplaying the creative thinking inherent in science. Conversely, some 
changes in perceptions of creativity have been noted in programs that engage students with 
scientists and in the open-ended investigations thought to more closely resemble scientific 
practice. Bell and Linn (2005) found that during inquiry activities students shifted towards more 
dynamic and fluid understandings of scientific thinking. Fergusson, Oliver, and Walter (2012) 
report shifts in students’ awareness of creative thinking in science after participating in an 
astrobiology outreach program led by graduate researchers. The potential impact of these 
programs is limited though by the well-established finding that activities that teach students ideas 
about scientific practices implicitly, by having them conduct investigations or engage with 
scientists, result often in only tenuous or short term shifts in perceptions. For example, Deng et 
al.’s (2011) meta-analysis of intervention programs aiming to teach students about the nature of 
science (including the importance of creativity) illustrated that less than half of implicit efforts 
resulted in significant changes in students’ views. This contrasts sharply with those interventions 
that explicitly address ideas about the nature of science directly helping students understand, 
make connections and develop conceptual framework for thinking about science. In these 
explicit effots, 88% resulted in positive shifts. The SCLS program therefore fills an important 
gap providing an experience that mixes both scientific and writing experiences and offers an 
exceptional opportunity to examine the impact of explicit efforts to connect the imaginative 
thinking that underlies both endeavors. 
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Program Context 

The SLCS is an ongoing fieldtrip program aimed at Grade 5 to 7 classes, where students are 
guided through a 4 hour session of intermingled activities led by a scientist (science graduate 
student) and a literary writer (creative writing Master of Fine Arts student). Content is largely 
framed around the teacher’s choice of one of three different science activities in tandem with the 
choice of one of three different creative writing exercises.  The scientific activities include (1) 
the construction of a DIY particle cloud chamber; (2) a microscopy lab using student derived 
riparian samples (pond microbial identification and characterization); and (3) the isolation of the 
students’ genomic DNA via a cheek cell preparation and subsequent characterization by gel 
electrophoresis.  These activities not only examine discipline specific concepts but also have a 
larger thematic narrative. The cloud chamber examines concepts around the nature of scientific 
evidence; the microscopy lab bridges discussion on environmental literacy and social 
responsibility; and the DNA lab provides insight into definition and ethics of self. Creative 
writing exercises revolve around: (1) the creation of individual pieces of poetry as well as pieces 
created by the classroom as a group – this material is often composed with an element of 
performance art in mind (slam poetry for instance); (2) the production of mini screenplays, 
which in turn are rehearsed and performed in front of the class; and (3) the creation of a class 
authored “Choose Your Own Adventure” book, that begins with a class led creation of “page 1” 
culminating in a mini-book with various subplots and one ending for every student involved.   In 
all cases, providing an authentic experience is highly sought after.  This is seen in a multitude of 
ways including the classes’ interaction with a real scientist and a real writer, as well as the 
program’s use of a state of the art laboratory space, with unprecedented access to high tech 
scientific equipment.  In terms of authenticity in the writing culture, the program can also 
provide a relevant outlet for the “publication” of the student’s creative pieces (at the Science 
Creative Quarterly, an online science journal run by the lab and frequented by upwards of 5,000 
readers per day).   

METHODOLOGY 

To best examine both the complex interactions happening during the workshops and the larger 
patterns in outcomes from different types of integration between science and creative writing, 
this study takes a mixed-methods approach. It involves both sequential elements (where an initial 
qualitative exploration will inform the development of quantitative measures) and elements of 
concurrent triangulation (where a smaller parallel qualitative analysis will be completed 
alongside the quantitative analysis) (Morse, 2003). 
Phase 1 
The first year of the study will be exploratory in nature, beginning with open-ended examination 
of students’ and teachers’ experiences and responses, aimed primarily at assessing the 
effectiveness of our existing content. This phase will provide insights on the optimal target grade 
level, and also to allow the research team to build the necessary elementary school contacts for 
successful longitudinal studies.   This exploratory phase is also essential to ensure that Phase 2 
captures the full range of possible outcomes and salient questions, increasing both content and 
construct validity.  
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Design. This phase (Year 1 of the grant) will occur during the regular operation of the Science 
Creative Literacy Symposia, where 27 classes of students in Grades 5 to 7 will attend day-long 
workshops at the Michael Smith Laboratories (approximately 550 students). These students will 
attend one of three topic area workshops addressing either: 1. Science Methods, 2. Ecosystems 
and social responsibility, 3. Genetics and Ethics. During each of these workshops they will 
participate in a scientific lab activity (approximately 2 hours) led by a Science graduate student 
and a creative writing activity (approximately 2 hours) lead by a Fine Arts graduate student. The 
degree of explicit connections between the two activities will vary with the graduate student 
instructors and the topic that each class experiences will not be influenced or controlled by the 
researchers. This will lead to a wide variety of combinations of grade level, topic and degree of 
explicit creativity connections suitable for broadly examining student experiences. 
Data Collection and Analysis. Data collection will include: a) written products produced during 
the workshop, b) open-ended questionnaires, and c) follow-up interviews. During the workshop 
session, a copy of all written products produced during the session will be collected from 
students with parental consent. These will include scientific observations and notes as well as the 
screen plays and stories completed during the creative writing portion of the workshop. At the 
end of the workshop, approximately 20 minutes will be set aside for both students and teachers 
to complete open-ended response questionnaires. These will address participants’ conceptions of 
creativity and scientific self-identity, their understanding of connections between artistic and 
scientific creativity and any changes that may have occurred during their participation in the 
workshop. These same ideas will be further examined in follow-up interviews with a selection of 
students and teachers completed around one month after their SCLS visit. Approximately one 
third of the classes (9-10 classes) will be selected for follow up and selected purposefully to 
ensure representation of different schools and districts participating in the program. The 
participating teacher for each selected class will be interviewed for about their motivation for 
engaging with the program, their perceptions of scientific creativity and any changes that they 
observe in their students as a result of participation in the program. In each of those classes 
approximately all students will again complete the open-ended questionnaire and one third of the 
students (8-10) will be randomly selected (from those with parental consent) to participate in 
short interviews conducted during school hours. Like the open-ended questionnaires, these 20 
minute interviews will focus on perceptions of creativity and self-identity and any changes that 
students experienced during their participation in the program. All data will be analyzed through 
qualitative coding procedures to identify emergent themes and examine patterns found across 
data sources.  
Phase 2 
Phase 2 (Years 2-4 of the grant) will build on the emerging insights from Phase 1 with a 
longitudinal study following students as they participate in the Science Creative Literacy 
Symposia during Grade 5, 6 and 7. This will be multimethod phase were quantitative and 
qualitative methods are used in parallel to examine differing responses in students receiving 
different versions of the workshops. Quantitative measures will be drawn from established 
sources, such as the Science Student Role Identity Question (Shanahan & Niewsandt, 2009) and 
the Views on the Nature of Science for assessing students’ perceptions of the broad importance 
of creativity to science and to their scientific self-identities. Measures to parse their probe more 
deeply their understanding of scientific creativity and connections to artistic creativity will be 
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developed and tested based on the analysis exploratory analysis from Phase 1. These measures 
will be pilot tested with four classes at the beginning of Year 2.  
Design. During each year of Phase 2 (Years 2-4 of the grant) students in one grade level will 
attend the Symposia and experience a workshop on the same conceptual theme. Each class will 
be randomly assigned to one of four workshop conditions. (1) sessions with explicit blending of 
science and creativity activities (e.g., writing activities draw directly on the morning’s scientific 
activities) and with explicit of discussion creativity concepts such as the meaning of scientific 
creativity; (2) sessions with explicit blending of science and creativity activities, but without 
explicit of discussion around creativity concepts; (3) sessions with no explicit blending of 
science and creative activities (e.g., writing activities may touch only broadly on a theme related 
to the morning’s scientific activities) and students are left to independently draw connections 
between the two; and (4) sessions that do not include a creative writing component at all, only 
scientific creativity implied through the methods used during the investigation.  The same 
teachers and classes (as much as possible) will return the next year for a second workshop of a 
different topic (but with the same four conditions) and again for a third year when the students 
are in Grade 7. Taking attrition into account, session and participant numbers per year are 
envisioned as outlined in TABLE X: 
Table X Number of classes and estimated number of students per year. 
Year Gr5 Classes Gr 6 Classes Gr. 7 Classes Estimated 

number of 
participants 

Phase 1 (exploratory) 
 
1 

 
 
9 (mixed topics 
and conditions) 

 
 
9 (mixed topics 
and conditions) 

 
 
9 (mixed topics 
and conditions) 

 
 
225 

Phase 2 
(longitudinal) 
 
2 
 
3 
 
4 
 

 
 
 
28 (7/workshop 
condition)a 

 

 
 
 
 
 
24 
(6/workshop 
condition)  

 
 
 
 
 
 
 
20  
(5/workshop 
condition)  

 
 
 
700 
 
600 
 
500 

 a The 4 conditions are outlined above. Ideally all classes and participants would return in Grades 6 and 7 
but this table reflects the likely condition that some schools and teachers may decline to participate in 
following years. 
Data Collection and Analysis. Data collection and analysis during Phase 2 will be primarily 
quantitative, with ongoing parallel qualitative data collection to triangulate and contribute to 
interpreting quantitative findings. All data collection will take place inside the workshops, during 
which all students will complete a short set of instruments organized into three categories: (1) the 
broad importance of creativity to science (VNOS and SSRIQ), (2) importance of creativity to 
scientific self-identity (SSRIQ), and (3) conceptions of the meaning and connections between 
artistic and scientific creativity (scales developed from Phase 1). These will be administered 
before the SCLS visit, at the end of workshop before students return to their schools and again 
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one month following their visit. Approximately one third of the classes (2-3 per workshop 
condition in each year) will be randomly selected to also complete open-ended questionnaires. 
These will be short, written responses to questions asking them to explain their answers to the 
quantitative items and elaborate on their experiences in the workshops. Data analysis will use 
multivariate quantitative techniques such as ANOVA/MANOVA and structural equation 
modeling to examine group differences and patterns across the four workshop conditions. The 
qualitative data will be analysed both for a priori themes identified in the quantitative analysis 
and for additional emergent themes indicated group differences and similarities.  
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A. Description of the research team (if applicable) 

This project is multidisciplinary on every level engaging participants directly in a 
multidisciplinary experience. This design necessitates a team approach bringing together 
expertise and knowledge in science education and learning, 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. She has specifically conducted qualitative  case study research into 
students’ identity development when given opportunities for creative expression in science and 
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 education 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 scientific clients, events for nonscientific groups 
(professional and general public), programs for elementary and high school students, 
undergraduate projects that focus on global and interdisciplinary advocacy, as well as a number 
of web initiatives of considerable online clout.  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 Walrus, McSweeney’s, Boing Boing, the Journal of Biological Chemistry, the 
European Journal of Immunology, and Seed Magazine. Dr. Ng will take primary responsibility 
for the workshop design, recruiting and managing the collaborative teams of science and fine arts 
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graduate students and working with them to develop the four different workshop conditions. As 
both a scientist and a practitioner of writing that spans 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 acting as an expert reviewer contributing to 
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 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 my 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 my 
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 published in Shanahan & Nieswandt (2009) that when classroom activities 
encourage creative expressions of scientific understanding, non-traditional science students 
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(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, my own research has had a strong focus on textual 
communications in science, where I have 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 program. These students have engaged with explicit 
lessons about the nature of online textual communications in science and contributed both to 
public 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 and are 
under review at the Canadian Journal of Research in Science, Mathematics and Technology 
Education. 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 is 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 creative expression in science, its relationship to identity 
and perceptions of science and in particular the impact of textual communications on students’ 
understanding of and relationship to science.  

David Ng 

My primary role at the University of British Columbia is acting as the Director of a 
science literacy lab within the Michael Smith Laboratories, a world renowned multidisciplinary 
science research unit.  As such, my activities largely revolve around science outreach project 
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development, creation, and provision.  Sitting outside of a typical departmental structure, the 
lab’s programming is unique, representing a truly diverse range of interdisciplinary work.   This 
includes a mandate that encourages scientific excellence, and also promotes the importance of 
incorporating multiple perspectives into public science discourse.  As a result, many of the 
projects developed by the lab inherently involve the development of 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 UBC student program that fosters cross faculty/departmental 
connections within the context of global issue themes.  My role is as a co-founder of the project 
and one of the primary faculty coordinators.  Over $250,000 in grant funds have been awarded to 
the project since 2005, culminating in a program that includes a web portal (terry.ubc.ca), an 
undergraduate interdisciplinary course (of which I am one of the primary instructors), a high 
profile speaker series, a popular undergraduate student-focused TEDx conference, regular 
podcast programming, and many public panel discussions (currently offered under the guise of 
BarTalks).  The project has also spawned a UBC MIX program 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 the lab’s multidisciplinary and interdisciplinary leanings, is 
the Phylo Project (2010 to present).  This ambitious online project uses crowdsourced talent and 
expertise to create a biodiversity based trading card game as well as to generate environmental 
interest and literacy among young people.  The rallying point of the project is a web portal 
(phylogame.org) that dynamically aggregates artistic and scientific data to publish freely 
accessible new cards for game play, as well as production of high quality biodiversity decks that 
can be purchased.  The project represents a strong example of large scale virtual interdisciplinary 
interaction involving thousands of web community members with expertise in the follow areas: 
scientific, artistic, game design, education, museum culture, open source advocacy, and 
computer programming. 

Both of the prior examples showcase the laboratory’s willingness to engage in 
interdisciplinary work, however it should be noted that the lab is especially well placed to 
investigate common boundaries between scientific exploration and creative art.  This is a notion 
of which I have a special affinity for, having produced various creative writing pieces over the 
years, which tend to cover science but under the guise of humour and/or creative non-fiction 
genres.  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 has 
also enabled me to build community networks of creative writers interested in science concepts.  
As a direct result of these experiences, in 2005 the lab founded the online publication, The 
Science Creative Quarterly.  Here, the intent was to provide an outlet that aimed to collect 
quality written science pieces of any genre, but to be particularly receptive to those with creative 
tendencies.  As such, it became known as a publication with a strong reputation for high quality 
creative science review articles (often written in a creative non-fiction style and specifically 
tailored for layman readership), as well as an excellent collection of literary science humour.  To 
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this day, it regularly draws more than 5,000 daily readers.  More importantly, this mixture of 
creative writing and science has also led to the exploration of informal science education 
programming that deliberately merges the two.  In this manner, and with encouragement from 
826National (the non-profit literary outreach arm of the McSweeney’s publishing house), my lab 
began offering the Science Creative Literary Symposia fieldtrip in 2008 – it is this unique 
outreach program that provides the primary content that this research proposal wishes to explore.  

C. Description of proposed student training strategies 
This section should clearly describe the specific roles and responsibilities of students and 
research assistants, and should indicate the duties, especially with respect to research, that they 
will be undertaking, as well as how these will complement their academic training. 
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Knowledge mobilization plan 
The interplay between concepts of creativity and science is interdisciplinary in character, 

and therefore provides a variety of insights including: (1) views around authentic science; (2) 
explorations of creativity from scientific perspectives; and (3) analyzing the influence and/or 
value of creative expression when used to promote scientific literacy, either in education or 
general media.  There are several audiences who may be interested in these findings, including: 
science education research communities, schools and science teachers, scientific communities, 
science journalists and communicators, as well as the varied and multidisciplinary academic and 
community practitioners interested in concepts around creativity and innovation. Given that the 
principle applicants are heavily embedded in the science education and science communication 
circles, this proposed research is intent on providing significant opportunities for knowledge 
mobilization.  As well, it should be noted that the project involves the participation of a science 
communications facility, and therefore has access to an excellent collection of in kind resources 
and infrastructure that will enable the effective delivery of our research by a variety of means.  
Such dissemination activities include: 

Online content: Since February 2013, this project has already existed in blog form in an 
attempt to wholly conform to open research principles (http://sciencecreative.wordpress.com).  
Here, the blog aims to widely share ideation notes, grant documentations, investigator reflections 
and impressions (reactions from two applicants coming from very diverse academic cultures), 
overview of methodologies, presentation of raw data, interpretation of said data, and also the 
commitment to make available any developed educational material and/or analytical tools.   

Annual Conference: Starting in year two, the research project aims to annually host a 
small conference (~100 participants) that explores the interplay between science and creativity.  
This will include the sharing of insight gained from the research being conducted, and also 
provide a physical forum for interested community members (scientists, teachers, creative 
writers, science communicators) to come together and build networks. Funding would be 
provided in kind by the Michael Smith Laboratories. 

Classroom related materials:  Embedded within its design, this project will provide 
augmented access to a fieldtrip program that will involve the participation of approximately 100 
elementary school classes over the project’s 5 year timeframe.  Furthermore, the researchers see 
the fieldtrip materials as a valuable and unique teaching resource, and therefore plan to translate 
this content for use within the general classroom setting.  These resources, in turn, will be openly 
shared as both online accessible documents, and also as a working syllabus for frequent teacher 
workshops hosted at the Michael Smith Laboratories. 

Academic related materials: Findings from this research will be submitted for publication 
for the science education research community in journals such as Journal of Research in Science 
Teaching, Science Education, and The International Journal of Science Education  and presented 
at conferences such as the Canadian Society for the Study of Education, National Association of 
Research in Science Teaching, and Social Studies of Science. Findings will also be submitted for 
publication for scientific and science communication communities in the Open Access Journal 
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PLoSOne. Publications and presentations will be prepared from the exploratory data collected in 
Phase 1, the quantitative measures developed for Phase 2, as well as the longitudinal data 
collected in Phase 2.  

Public media related materials: Given that the research findings will be of interest to 
science communicators who actively engage in the use of traditionally creative means of 
communication (visual art, creative writing, theatre, storytelling, music, etc.), an emphasis will 
be placed on translation of research findings for use in the non-academic setting.  Both applicants 
have significant experience in communication of complex concepts to wider public and will 
contribute written reviews, creative non-fiction, and opinion pieces aimed for publication in 
more generalized settings to move both the quantitative tools and the overall findings to 
practitioners of creative science media. 
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Budget Justification - Funds Requested from SSHRC  
A. Personnel Costs (Total $184 200) 
Student salaries and benefits/Stipends 
 UCalgary UBC Total 
Year 1 1 PhD Student guiding and 

managing qualitative data 
collection and analysis (12 
hrs/week, Fall, Winter and 
Spring/Summer terms) 
$7750 per term = $23 250 

2 Masters students engaged in 
qualitative data collection and 
management during 
workshops and in follow up 
(12 hrs/week, winter term) 
$7415 per term = $14 830 $38, 080 

Year 2 1 PhD Student developing and 
pilot testing quantitative measures 
and guiding parallel qualitative 
data collection and analysis (12 
hrs/week, Fall, Winter and 
Spring/Summer terms) 
$7905 per term = $23 715 

2 Masters students engaged in 
qualitative and quantitative 
data collection during 
workshops and in follow up 
(12 hrs/week, winter term) 
$7415 per term = $14 830 

$38 841 
Year 3 1 PhD Student guiding and 

managing quantitative and 
qualitative data collection and 
conducting ongoing analysis (12 
hrs/week, Fall, Winter and 
Spring/Summer terms) 
$8060 per term = $24 180 

2 Masters students engaged in 
data collection during 
workshops (12 hrs/week, 
winter term) 
$7415 per term = $14 830 

$39 603 
Year 4 1 PhD Student guiding and 

managing quantitative and 
qualitative data collection and 
conducting ongoing analysis (12 
hrs/week, Fall, Winter and 
Spring/Summer terms) 
$8215 per term = $24 645 

2 Masters students engaged in 
data collection during 
workshops (12 hrs/week, 
winter term) 
$7415 per term = $14 830 

$40 365 
Year 5 1 PhD Student engaged in in-

depth longitudinal analysis (12 
hrs/week, Fall, Winter and 
Spring/Summer terms) 
$8370 per term = $25 110 

 

$25 110 
Total Student 
Salaries 

  
$182 000 
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Non-student salaries and benefits/Stipends 
Transcription services for student and teacher interviews 
Year 1: 110 interviews (10 teacher, 100 students) x 20 min. x $1 per min. = $2200 
B. Travel and subsistence costs (Total $27 150) 
 Research Travel Conference and Dissemination 

Travel 
Year Total 

 Faculty Students Faculty Students  
Year 1 2 trips to 

coordinate 
students and 
observe 
workshops  
Airfare $500 + 4 
nights hotel $600 
+ 5 days per 
diem $180 = 
$1280 x 2 = 
$2560 

1 trip to meet 
with and 
coordinate with 
UBC colleagues 
Airfare $500 + 2 
nights hotel $300 
+ 3 days per 
diem $135 = 
$935  

  

$3495 
Year 2 2 trips to UBC 

$2560 
1 trip  
$935 

1 National 
Conference (2 
people) to report 
exploratory 
findings 
Airfare $650 + 4 
nights hotel $600 
+ 5 days per 
diem $180 = 
$1430 x 2 = 
$2860 

1 National 
Conference to 
report 
exploratory 
findings 
Airfare $650 + 4 
nights hotel $600 
+ 5 days per 
diem $180 = 
$1430  

$7785 
Year 3 1 trip to UBC 

$1280  
1 trip  
$935 

  
$2215 

Year 4 1 trip to UBC 
$1280 

1 trip  
$935 

  
$2215 

Year 5 2 trips from 
UBC to UofC for 
collaborative 
data analysis 
$2560 

 1 National 
Conference (2 
people) 
$2860 
1 International 

1 National 
Conference 
$1430 
1 International 
Conference $11 440 
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Conference (2 
people) 
Airfare $750 + 4 
nights hotel $600 
+ 5 days per 
diem $180 = 
$1530 x 2 = 
$3060 
 
 

Airfare $750 + 4 
nights hotel $600 
+ 5 days per 
diem $180 = 
$1530  

Travel 
Total 

    
$27 150 

 
 
C. Other expenses (Total $7470) 
 
Non-disposable equipment 
At UBC: 1 laptop computer for recording field notes and compiling data, computer will be stored 
within the Michael Smith Laboratories and borrowed by the students to complete their data 
collection work: $2300 
 
At University of Calgary:  

• 1 desktop computer for data management and analysis: $2300 
• Data analysis software (e.g., NVivo: $700, SPSS: $80 Annually for 4 years, LISREL: 

$500): $1520 
Other expenses 
Open Access Publishing Fees for articles submitted to PLoSOne: $1350 
 
 


