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METHODS DRAFT 

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 the existing workshop 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 study. 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.  

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) led 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. These 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. Approximately one third of the classes (9-10 classes) will be chosen 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 one third of the students (8-10) will be randomly selected 
(from those with parental consent) to participate in short interviews conducted during school 
time. Like the open-ended questionnaires, these 20-minute interviews will focus on perceptions 



Marie-Claire Shanahan, September 2013 | http://sciencecreative.wordpress.com 
 

	  

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 mixed-methods phase where 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 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 probe more deeply their understanding of scientific 
creativity and connections to artistic creativity will be developed and tested based on the analysis 
exploratory analysis from Phase 1.  

Design. During each year of Phase 2 students in one grade level will attend the Symposia and all 
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., the 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. 
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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 at 
the end of workshop before students return to their schools. 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 indicating 
group differences and similarities.  
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