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EXTENDED ABSTRACT

The contemporary challenges in innovation, technology, research and science are best served
by a professional environment that can optimally facilitate interactions between a multiplicity
of disciplinary skill sets. These challenges have also sparked the creation of new professional
fields,  such  as  Educational  Technologies,  which  is  a  field  that  firmly  stands  on  the
intersection of the learning sciences, creative design and engineering, and Neuroinformatics,
which requires  a deep knowledge of  neuroscience and computer  science.  Because of the
emergence of these multi-specialist fields, I propose that classical disciplines can be best seen
as a method to solve a certain challenge, rather than being a goal to develop one's expertise
in. However, this would require awareness and training of each of the cognitive modes that a
scope of disciplinary specializations would entail.  This extended abstract discusses how I
learned to switch between the specializations of Creative Design, Computer Science,  and
Neuroscience, and work on multidisciplinary projects in this area.

WHAT IS A DISCIPLINE

What I have learned throughout my career is that multidisciplinary environments cannot
work without a strong foundational disciplinary skill set. The skills required for being fluent
in a particular discipline can be best understood in the crucial make-or-break situations as
they  often  occur  in  projects.  I  have  provided  anecdotal  evidence  on  my  website  which
describes  my experience  and  observations  in  such  a  situation  in  a  consumer  electronics
project [1]. Here I worked as a Media Designer with an Electrical Engineer on an electronic
media device. On the basis of the way problems were being handled when working towards a
rapidly approaching deadline, I reflected on how the various issues that we met were being
handled by each of our disciplinary backgrounds, and how disciplinary experience leads to
problem-solving  intuition.  This  resulted  in  the  following  list  of  traits  that  make  up
disciplinary skill:

Attention to Detail – This term is used in literature to describe perceptual ability, such as
reduced change blindness, detailed recognition of repeating patterns in stimuli, and the ability
to categorise these by utilising a precise nomenclature (see e.g. [2]).

Embodied Knowledge – This is  a concept in neuroscience that refers to the idea that the
concepts  we  hold  about  the  environment  finds  its  basis  in  our  sensory-motor  system,
therefore characterising the way that we function with our bodies in the world [3].

Cognitive  Style –  This  refers  to  propensities  and traits  in  thinking,  such as  analytical  or
holistic,  and  verbal  or  visual  thinking,  but  also  the  ability  to  switch  between  levels  of
abstraction, and motivation to work on specific challenges in detail [4].  

Discourse Knowledge – This refers to the specific nomenclature that is used in a discipline to
describe specialist concepts and tools.

mailto:zameer.razack@gmail.com


MULTIDISCIPLINARY THINKING

Multidisciplinary projects can be organised in several ways: from the top-down, where each
specialist works on their own share of a pre-defined project, or, through “T-Shaped” people,
who  have  both  specialist  knowledge  and  working  knowledge  of  adjacent  disciplines  to
establish interdisciplinary communication on the work floor,  or,  though people who have
mastered several disciplines, which are called “Polymaths”. Due to the increasing complexity
and pace of the challenges that are being met in innovation, technology, research and science,
it becomes far more favourable to work through projects in a manner that allows for fluent
switching between disciplinary skill sets. Polymaths have the benefit of being able to look at
a problem from multiple disciplinary perspectives at the same time.

My  most  recent  research  projects,  in  Neuroinformatics  and  Educational  Technologies,
required a certain degree of such “polymathic” skill in order to complete them.  My work in
Educational  Technologies  uses  neuroscience  as  a  basis  for  understanding  how  digital
interfaces can be best designed to support the playful and creative learning of children, and
my  work  in  Neuroinformatics  sought  to  aggregate  the  data  from  various  biomedical
publications with the aim of making the care of patients with neurodegenerative disorders
more precise. In order to understand how to properly switch between the disciplinary skill
sets  involved,  I  have  created  a  chart  that  describes  each  cognitive  mode  of  the  relevant
disciplines, which allowed me to switch more fluently and focused between the cognitive
modes involved.

Computer Science Neuroscience Creative Design

process focused knowledge focused experience focused

intolerance of ambiguity high tolerance of ambiguity intolerance of ambiguity

Clearly laid out constraints of 
a mechanical system

multiple viewpoints 
possible on the same issue

clear focal point on the 
user-object relationship

analytical skill focuses on the 
deconstruction of a process 
into discrete components

appraises how interrelated 
components and concepts 
conduce behaviour

optimizes existing 
technological devices on the 
merit of their capacities and 
limitations 

Table 1: Cognitive Modes in Computer Science, Neuroscience and Creative Design
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