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Synopsis 
    Engineering education literature indicates that there is a growing disconnect between creativity and engineering. To examine aspects of this 
problem, a mixed methods approach was used to explore the creativity environment in undergraduate engineering using a survey and semi-structured 
interviews. Preliminary survey results indicate that there are statically significant differences in attitudes towards creativity depending on year of 
study, but not based on gender. Survey and interview data collection is on-going, and further statistical and qualitative analyses will be performed. 
Introduction 
    Creativity and innovation are valuable to engineering because they are needed to solve problems caused by a continuously changing society, 
however Cropley identifies a disconnect between creativity and engineering rooted in barriers to teaching and learning creativity skills [1]. 
Kazerounian and Foley use these common barriers to develop a framework for positive creativity learning environments called the Ten Maxims of 
Creativity in Education. They particularly highlight problems associated with attitudes towards creativity and contradicting perceptions of 
engineering students and engineering professors [2]. 
    The purpose of this study is to explore the creativity environment in engineering education. The results will give a rich description of how 
creativity is approached by engineering students which can potentially be used to inform interventions, pedagogy, and policies related to creativity in 
engineering education. The central research question for this study is: How do students perceive the creativity environment in their engineering 
program? The associated sub-questions are: (a) How does the engineering education environment impact attitudes towards creativity? (b) Are there 
differences in attitudes towards creativity depending on year of study, engineering discipline, and gender? 
Methods and Results 
    A mixed methods approach was used to answer the research questions. Part A of data collection used quantitative methods to evaluate student 
attitudes towards creativity by measuring the value students have for creativity, the time they feel they have to apply creativity in their course work, 
and how they perceive creative individual stereotypes. To collect this data, a survey was used which was modified from an instrument developed by 
Basadur and Hausdorf [3] consisting of 20 items measuring these three attitudes on a 5-point Likert scale. Dependent variables collected in the 
survey included year of study, discipline, and gender. All undergraduate engineering students at Queen’s University were invited to participate in the 
survey and there have been 481 responses to date. Part B of data collection used a qualitative phenomenological methodology to explore how 
students perceive the creativity environment in undergraduate engineering. Through semi-structured interviews and open-ended survey questions, the 
meaning students associate with creativity in engineering will be analyzed using open coding techniques described by Corbin and Strauss [4] and 
inductive coding based on the Ten Maxims of Creativity in Education [2]. 
    Preliminary statistical analysis has been performed on survey results to date in order to investigate differences in attitudes towards creativity based 
on year of study and gender. A factor analysis was performed on the survey data to extract factors being measured by the instrument. Using 
maximum likelihood extraction and varimax rotation [5], three factors resulted (see Table 1 and Figure 1). One-way ANOVA tests were performed to 
determine differences between the dependent variables and factors. The results indicate Factor 2 (time for creativity) had a significant difference 
between first year students and both third and fourth year students based on a 95% confidence interval (see Table 2 and Table 3). Independent sample 
t-tests were performed to compare factors by gender. Results indicate no differences by gender for any of the factors (see Table 4). Analysis of 
survey data is ongoing and interviews are currently being transcribed for coding analysis. 

 
Conclusions 
    Factor analysis results confirm the three factors that Basadur and Hausdorf found in their development of the survey [3], that being valuing new 
ideas, too busy for new ideas, and creative individual stereotypes. However, fewer items contribute to the measurement of valuing new ideas and too 
busy for new ideas. One-way ANOVA results indicate that first year students feel less pressured by time constraints when being creative in their 
engineering work than third and fourth year students. The t-tests indicate that there are no differences in attitudes towards creativity based on gender. 
Causal factors for differences in attitudes based on year of study need to be examined. 
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