
Bond University
Research Repository

Procedural literacy:...educating art and design students with code

Birt, James R.; De Byl, Penny Baillie

Link to output in Bond University research repository.

Recommended citation(APA):
Birt, J. R., & De Byl, P. B. (2012). Procedural literacy:...educating art and design students with code. Abstract
from CODE - A Media, Games & Art Conference, Melbourne, Victoria, Australia.
http://code2012.wdfiles.com/local--files/program/CODE%20Abstracts.pdf

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

For more information, or if you believe that this document breaches copyright, please contact the Bond University research repository
coordinator.

Download date: 24 May 2023

https://research.bond.edu.au/en/publications/6367fe7b-798f-4001-b374-5f0e5533fe77
http://code2012.wdfiles.com/local--files/program/CODE%20Abstracts.pdf


Dr Penny de Byl (Associate Professor) & Dr James Birt (Assistant Professor)
Multimedia and Computer Games, Faculty of Humanities and Social Sciences, Bond University, Gold Coast



Introduction – About Me
 James Birt – BIT (Hons), PhD
 Assistant Professor Games & 

Multimedia Bond University
 10 years teaching experience 

(Multimedia, Games & IT)
 5 years industry experience 

(SE, PM & QA)
 Research Interests 

(Technology in Education, 
Serious Games, HCI & Data 
Visualisation)
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Teaching philosophy: Ensure students 
are innovative, creative, critical and 
analytical in the pursuit of their 
chosen profession

Presenter
Presentation Notes
I am a PhD graduate with industry and academic experience in the fields of Computer Science and Software Engineering. Since early 2010, I have worked as a full time academic in the Humanities and Social Sciences Faculty at Bond University. During my years of academia I have taught courses across a wide spectrum of disciplines from the fields of Multimedia Design, Information Technology, Project Management, Games Design and Mathematics. This has fostered my teaching passion and given me a unique insight into multi-disciplinary teaching. My teaching philosophy is to ensure students are innovative, creative, critical and analytical in the pursuit of their chosen profession. My distinctive contribution to teaching and learning is formed around my experience in teaching across disciplines. I model the best practice in curricula development of Biggs and Tang1 (2007) using constructive alignment of my learning outcomes with industry standards and student evaluations. This includes the use of the latest computing hardware, software and management process. Teaching is a dialogue and my students are active participants. The feedback gained both in and outside the classroom impacts my teaching and student learning experience for both the current and future students. This learning experience is delivered to the Bond University Multimedia and Computer Games students through a learner-centred teaching approach (Weimer, 2002)2. Students have options in how they explore the course materials and in generating their own creative IP. Students learn to think creatively, critically and analytically, pose problems both as an individual and in a team working environments. Through my experience I bring an understanding of this multifaceted modality to my students in the form of blended teaching materials, modes of delivery and strategies using visual, auditory and kinaesthetic examples. This align with Mayer’s3 (2008) concept of multimedia instruction and how this can facilitate deep and sustained long term retention of learning. Teaching should be done in such a way as to inspire enthusiasm for the subject matter with the student as the focus. As the educator it is my role to encourage self-learning and discovery.[1] Biggs, J. & Tang, C. (2007). Teaching for Quality Learning at University. Maidenhead: McGraw-Hill and Open University Press. Cagiltay, N. (2008). Using learning styles theory[2] Weimer, M. (2002). Learner-Centered Teaching: Five Key Changes to Practice. San Franciso: Jossey-Bass.[3] Mayer, R. E. (2008). Applying the Science of Learning: Evidence-Based Principles for the Design of Multimedia Instruction. American Psychologist, 63(8), 760-769.



What is Procedural Literacy?
The ability to converse 

and engage through 
code, rules and design 

to understand the 
interplay between 

culturally-embedded 
practices of human 

meaning-making and 
technically-mediated 

processes.
• Mateas M. 2008. Procedural literacy: educating the new media practitioner. In: Drew D, editor. Beyond Fun: ETC Press. p 67-83.
• Bogost, I. 2005. Procedural literacy: Problem Solving with Programming, Systems and Play. In the Journal of Media Literacy 52, 

   



Introduction
A&D students  code is 

irrelevant, complex & nerdy
 Industry  competitive, multi 

skilled requiring procedural 
literacy

Many papers about individual 
attempts at teaching code to 
artists

No A&D perspective examination 
of how these attempts are carried 
out

Computer Games Student 
Bond University (Profile Art)

Presenter
Presentation Notes
For arts and design students, computer programming can seem an irrelevant, technically complex and narrow skill having no bearing on their chosen discipline.  However, in today’s fast-paced Internet society with real-time, high quality interactive media experiences, students now, more than ever benefit when they are well versed with procedural literacy. While there are a plethora of research papers written about individual teacher attempts at teaching coding to artists, there is no collective, comparative examination of how these attempts are being carried out.  This paper addresses the gap by collating and analysing these experiences along with in-depth surveys from educators teaching coding to art and design students at higher education institutions world-wide. In this study we examined how and why educators were teaching programming to art and design students in tertiary institutions.



Background – Student Learning
 Learners incline towards particular modes

 Arts (Rourke & O'Connor, 2009)
 Computing (Cagiltay, 2008)

 Challenge  Aligning curriculum, 
pedagogy, student outcomes & industry 
standards

 Experiential Learning Theory (Kolb, 1984) 
 Arts:  diverging, concrete experience & 

reflective observation
 Computing: converging, abstract 

conceptualisation & active experimentation

• Rourke, A., & O'Connor, Z. (2009). Look Before You Leap: Testing Some Assumptions on Visual Literacy and Predominant 
Learning Modalities of Undergraduate Design Students in Australia and New Zealand. International Journal Of Learning, 16(8), 
33-45.

• Cagiltay, N. (2008). Using learning styles theory in engineering education. European Journal Of Engineering Education, 33(4), 
415-424. doi:10.1080/03043790802253541. 

                 

Computer Games Student 
Bond University (First 3D Game)

Presenter
Presentation Notes
For arts and design students, computer programming can seem an irrelevant, technically complex and narrow skill having no bearing on their chosen discipline. However, in today’s fast-paced Knowledge Economy with real-time, high quality interactive media experiences, students now, more than ever benefit when they are well versed with procedural literacy and comprehension of current theory and practice across a wide spectrum of disciplines. While traditionally studying visual arts, design and culture, rapid changes in the industry require arts and design students to multi skill with technology and computing to remain competitive. Research in learning styles theory suggests that each individual learner has an inclination towards a particular multifaceted modality for learning be that in the Arts (Rourke & O'Connor, 2009)1 or Computing (Cagiltay, 2008)2. This poses challenges and significant creative opportunities in aligning course curriculum and pedagogy with student outcomes, industry standards and imperatives. Understanding student learning style is critical when developing curriculum and resources for productive and effective student outcomes (Sadler-Smith & Smith, 2004)3. The Experiential Learning Theory model developed by Kolb (1984)4 examines the linkage between concept, experience and observation. Kolb found that students in the Arts tend towards a diverging learning style using concrete experience and reflective observation in generating creative ideas.  Students from a technology and computing background prefer a converging style of learning through abstract conceptualisation and active experimentation.[1] Rourke, A., & O'Connor, Z. (2009). Look Before You Leap: Testing Some Assumptions on Visual Literacy and Predominant Learning Modalities of Undergraduate Design Students in Australia and New Zealand. International Journal Of Learning, 16(8), 33-45.[2] Cagiltay, N. (2008). Using learning styles theory in engineering education. European Journal Of Engineering Education, 33(4), 415-424. doi:10.1080/03043790802253541. [3] Sadler-Smith, E., & J. Smith, P. (2004). Strategies for Accommodating Individuals Styles and Preferences in Flexible Learning Programmes. British Journal Of Educational Technology, 35(4), 395-412.[4] Kolb, D.A., (1984). Experimental learning: experience as the source of learning and development. Englewood Cliffs, NJ: Prentice Hall.



Background – Research Studies
Many studies relating CS & 

Teaching Code
 Lower number related to 

A&D & Teaching Code
 Study incorporation criteria

 Prior Knowledge
 Why programming was taught
 Pedagogical Approach
 Code Tool used
 Barriers encountered Computer Games Student 

Bond University (RA - Anatomical enriched 
eBook)



Research Aim Meta-analysis
Collate & analyse A&D 

research experiences
 In-depth surveys from 

educators teaching code to 
A&D Students

Study
How & Why educators are 

teaching programming to 
A&D students in tertiary 
institutions

Computer Games Student 
Bond University (First Year Graduated –

eLearning Program)



Methodology
 Jan March 2012, interviewed 11 tertiary educators teaching 

code to A&D students
Worldwide survey recruited via GAMENETWORK & IGDA 

Games in Education mail groups
 11 questions  relate experiences of teaching code to A&D 

students
 Prior knowledge, Why code taught, Pedagogical approach, 

Strategies & tools, Barriers encountered, Overcoming Barriers, 
Effect of code on A&D & Recommendations

Meta-analysis of survey results with relevant literature 
studies

Presenter
Presentation Notes
Methodology: From January through March 2012, we interviewed 11 tertiary education teachers involved in teaching programming to art and design studentsSubjects: We recruited 11 participants via the GAMENETWORK and IGDA Games in Education SIG mail groups.  These teachers taught in institutions in a wide variety of countries including Australia, The Netherlands, the U.S, Canada and Sweden.Procedure: The study consisted of an interview conducted via email.  For each interview we asked the participants to answer a series of questions related to their experiences of teaching programming to art and design students. In the responses we also collected the individuals details and demographic data about the classes they taught. To each participant we asked:Provide your name, occupation, employer and area of expertiseProvide details of the programs/subjects/degrees in which you have taught programming to design students.  Include class sizes and student academic year (e.g. first year, second year, masters etc).Did you assume any student prior knowledge of programming before they began the subject? If so, what?Did you assume any student prior knowledge of programming before they began the subject? If so, what?Why was programming taught to these students? How do you feel about teaching programming to design students?  What is the benefit of such classes?What strategies (e.g. pedagogical approach) and tools (e.g. game engines, programming languages) were used? Please list and align with different student cohorts where applicable.What strategies and tools worked well for you? Please elaborate.What would you do differently next time? Please explain why.What strategies and/or tools should be discontinued? Why? What were some barriers, if any, that you encountered? Student engagement? Lack of technical assistance?How did you over come these barrier(s)?What effect if any, do you feel programming concepts have had on design students?  Did you notice attitude changes in the cohort towards the more technical side of computing? Did any students produce unexpected outstanding work? Did any students go on to do more programming?What strategies and tools would you recommend to other teachers having to teach programming to design students in the future?Is there anything more you would like to add? Have you collected and published any data you’ve collected? Do you have examples of outstanding student work you would like to share?This was aligned with the findings for the research studies to form a meta-analysis and comparative analysis 



Results
 Assumed Prior Knowledge
 Entry Level Courses  No prior programming experience
Advanced Courses  Required entry-level courses

Respondents Research Study
Four reported students with 
prior experience

Results inline with research 
studies. Majority indicated a 
mix of disciplines & experience 
levels in the courses

One reported significant 
class wide experience of 
33%



Why Programming Was Taught



Code Tools Used
 C++ most used language in gaming (McGill 2011)

• McGill, Monica M. 2011. Motivations and informing frameworks of game degree programs in the United Kingdom and the United 
States. In Proceedings of the 2011 conference on Information technology education SIGITE 11, 67. ACM Press.



Top 5 Barriers & Strategies
Barriers Removing Barriers
1. Students Effort
2. Fear Misconceptions
3. Frustration  Progress
4. Textbooks
5. Programming background

1. Practice
2. Student Buy-in
3. Rapid Prototyping
4. Supervised Exercises
5. Brief or No Lectures



Best Pedagogical Approach
Visual
Gently Gently
Examples/On Demand
Procedurally/Bottom Up
Progression through Multiple Tools



Conclusions
A&D students have initial code fears  frustration & 

lack of effort
Overcome  Pedagogical approach: visual techniques, 

on-demand lectures & student buy-in
Wide variety of code used  Top 3: Processing, C++, 

Javascript
Why Procedural Literacy multi-skilled new media 

workplace

Presenter
Presentation Notes
There is compelling empirical research that shows that visual programming tools, context based programming and relationships to learning outcomes can aid in student motivation and learning improvements with respect to computer programming. While there are a plethora of research papers written about individual teacher attempts at teaching coding to artists, there is no collective, comparative examination of how these attempts are being carried out. In this study we examined how and why educators were teaching programming to art and design students in tertiary institutions.  The results indicate art and design students have a great initial fear of computer programming that can be overcome with the correct pedagogical approach.  The 12 in-depth interviews administered in this study revealed a range of teaching approaches with a high emphasis on visualization techniques, on-demand lectures and eliciting buy-in from students.  It was found that there were a wide variety of programming languages and tools being used with the single most important motivator in offering such programs to students being the need to ready them for the multi-skills digital media workplace.  It was concluded that some level of programming literacy in art and design students is essential in preparing them to work in cross-disciplinary industries such as games development and interactive media.



Future Work
 Through this study & restructuring of degree offerings at 

Bond University a new course Procedural Literacy will 
become a foundation subject in the new Bachelor of 
Interactive Media & Design

Code of Choice: http://processing.org

Question:
Can we engage creative design students to improve their 

motivation for learning to code by using Procedural Literacy?
Can we improve creative game design students understanding 

of code concepts by using Procedural Literacy?
Reas, C., & Fry, B. (2007). Processing: A Programming Handbook for Visual Designers and Artists. 

MIT P

http://processing.org/


Questions?
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Interview Questions
1. Did you assume any student prior knowledge of programming before they began the 

subject? If so, what?
2. Why was programming taught to these students? How do you feel about teaching 

programming to design students?  What is the benefit of such classes?
3. What strategies (e.g. pedagogical approach) and tools (e.g. game engines, 

programming languages) were used? Please list and align with different student 
cohorts where applicable.

4. What strategies and tools worked well for you? Please elaborate.
5. What would you do differently next time? Please explain why.
6. What strategies and/or tools should be discontinued? Why? 
7. What were some barriers, if any, that you encountered? Student engagement? Lack of 

technical assistance?
8. How did you over come these barrier(s)?
9. What effect if any, do you feel programming concepts have had on design students?  

Did you notice attitude changes in the cohort towards the more technical side of 
computing? Did any students produce unexpected outstanding work? Did any 
students go on to do more programming?

10.What strategies and tools would you recommend to other teachers having to teach 
programming to design students in the future?
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