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Experiential teaching is my second approach to investigate how students processed and worked 

with the idea of bio-inspiration for design and information visualization. This provided useful 

concepts for developing teaching and design approaches. Third was a research creation approach 

where I take a bio-inspired design lens to an online dataset in the hopes of creating a useful tool 

for the community. Challenges and observations gave new insights into bio-inspiration for 

information visualization. 

The dissertation ends with a reflection about the role of bio-inspired design for information 

visualization. The insights gained from the three approaches suggest further challenges for 

research and design. 
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1.2 Background  

This research is at the intersection of bio-inspired design, art/physicalization and information 

visualization. 

 

Figure 1.2: The contributions of this research in the context of their research areas (discussed below) 

 

Figure 1.2 shows where my contributions are located in these different areas. In the following, I 

briefly outline each contribution individually. The numbers at the beginning of each paragraph 

refer to the numbers shown in the figure. 

[1] Journalistic approach I: CMDJ (Chapter 3) I co-founded and designed this open-source 

publication to investigate the scope of computational media design. 

[2] Journalistic approach II: ZQ (Chapter 4) I co-founded, design and publish this open-

source publication. Zygote Quarterly (ZQ), a bio-inspired design journal, allowed for a 

large global survey into the many areas where bio-inspired design has been applied and 

used with success and where it has failed. This large-scale survey can inform areas of 
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need, opportunity, future development, and application. I contribute a summary of 

findings through an open-coding process. 

[3] Undergraduate projects (Chapter 5) I present a summary of undergraduate projects and 

lessons learned during this first experiential teaching phase. 

[4] Bio-inspiration in the development of information visualization (Chapter 6) I present two 

case studies that were the result of the experiential teaching of a computer science 

graduate course called CPSC 701.07 Advanced Topics in Visualization with a Focus on 

Biomimetic Visualization taught in Winter 16. With each of the case studies, I introduce 

ways in which bio-inspiration and bio-inspired design was used in the development of 

course projects in the form of a digital and a physical information visualization. They 

provide examples of the levels of abstraction that can occur when including bio-inspired 

design in the development of an information visualization. 

[5] & [6] Bio-inspired Infovis exhibition (Chapter 6) I present the culmination of the two 

CPSC 701.07 case studies is a pubic exhibition during the Calgary Beakerhead festival in 

Fall 16, which allowed for interaction of bio-inspired Infovis and the public at large (5: 

Chameleon and 6: Fireflies). 

[7] Research creation approach (Chapter 7) I present My Dear Data and Ask Nature data set 

visualization processes. 

In general, the insights from the journalistic, experiential teaching, and research creation 

approaches that were conducted as part of this research show how and where bio-inspired design 

may be of use in digital and physical information visualization. All three will be discussed more 

fully in section 1.3.2. 
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Figure 1.4: Bio-inspiration and the Infovis pipeline (inspired by Card et al., 1999). 

 

To approach this hypothesis, I pose the following research questions: 

Q1. How can a journalistic approach provide valuable insight into state of the art 

practices in computational media and bio-inspired design? 

Q2. How can an experiential teaching approach provide insights into how to best deliver 

bio-inspired concepts and applications in a variety of pedagogical settings? 

Q3. How can a research creation approach provide insights into the challenges associated 

with using bio-inspiration in information visualization as gathered from questions one 

and two? 

These questions motivate the overall research described in this dissertation. 

 



https://issuu.com/eggermont
https://zqjournal.org/


http://innovis.cpsc.ucalgary.ca/Courses/CPSC701-07
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Chapter Two: Visual timeline overview  

In this chapter, I provide a visual timeline of the areas I have combined to come to an 

understanding of what bio-inspired information visualization might look like. In the image 

shown in Chapter 1, and shown again below, three areas have influenced the work to date: bio-

inspired design, information visualization, and art and physicalization. Within these three areas 

additional subdivisions occurred when looking for relevant work. In the next set of pages, I will 

summarize each area with a brief description highlighting aspects relevant to the thesis and 

therefore not every paper is included, however all contributed in the broader understanding of the 

various fields. I have summarized each paper in turn with an image, a summarizing sentence, and 

the author(s) and year of publication. My approach to this chapter is inspired by Annie Tat 

(Visualizing Digital Communication. Master's thesis, University of Calgary, Calgary, Alberta, 

Canada, April, 2007). 

 

Figure 2.1: Research intersections with relevant work sub-groups (colors correspond to those in figure 2.2). 

http://innovis.cpsc.ucalgary.ca/innovis/uploads/Publications/Publications/Tat2007MSc.pdf
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In Section 2.1, I present the color-coded sub-groups: analogy and metaphor in design, art and 

Infovis, design and Infovis, design of Infovis, bio-inspiration in Infovis, bio-inspired 

computation, and finally bio in design. The color coding in figure 2.1 corresponds to that of 

figure 2.2. At the end of Section 2.1, I will summarize the major points relevant for this thesis. 

2.1 Timeline 1999 to 2017 

Figure 2.2: Timeline (See sections 2.1.1 to 2.1.7 for a more detailed view of each area) 
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Figure 2.4: Analogy as used in design conceptualization and innovation. 






















































































































































































































































































































































































































































































































































































































































