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The Hitchhiker’s Guide to the new Bachelor 
of Cognitive and Brain Sciences 
By Dr Bianca de Wit (Lecturer and Director of Undergraduate Studies, Cognitive Science,  
Macquarie University) and Zoë Callister-Hakewill (Research O!cer, Cognitive Science and 
Psychology, Macquarie University and Pymble Ladies’ College ex-student)

As one of the leaders in  
Learning and Teaching for the 

Department of Cognitive Science, 
Dr Bianca de Wit is no stranger to 
presenting to keen and ambitious 
prospective university students 
(usually in Years 9 to 11). Her 
presentations range from promoting 
the new Bachelor of Cognitive 
and Brain Sciences to highlighting 
some of the groundbreaking 
research that is being conducted in 
Macquarie University’s Department 
of Cognitive Science. 

She counts herself lucky for having 
the opportunity to regularly meet 
with local students who all share a 
dream: To go to university. And while 
most students are embarking on 
di!erent, individual journeys, they 
do have common questions, such as 
“What is this thing called Cognitive 
Science?”, “What is it like to go to 
university?”, and “What is it like to be 
a researcher?”. 

This article will address some of 
these questions and in addition 
provide some insight into the 
Bachelor of Cognitive and Brain 
Sciences – the only one of its kind 
in Australia that is now o!ered at 
Macquarie University. 

Dr Bianca de Wit is a pioneering 
academic who is using commercial 
and portable technology in education 
and research. While she underpins 
her teaching principles with practical 
research skills obtained from her 
background in Psychology (Erasmus 

University Rotterdam in the Netherlands) and her PhD in Cognitive Science 
(Macquarie University), it has ultimately been her specialisation in integrating 
mobile neurogaming technology into undergraduate cognitive science and 
neuroscience curricula that has made her a multi-award-winning educator. 

Internationally, recognised as an innovative learning and teaching strategist, 
she has also been invited over to the University of Washington in St Louis 
(WUSTL) and the University of Exeter to replicate her cutting-edge cognitive 
neuroscience labs. In addition to managing her responsibilities as Director of 
Undergraduate Studies at Macquarie University, she continues to apply her 
expertise in investigating the brain processes that underpin the ability to read 
words, as well as using mobile neurogaming technology to study brain health 
in female sports players. It is her passion to continue to mentor and advocate 
for budding young female scientists. 

Bianca’s passion for nurturing budding young female cognitive scientists extends beyond the 
tertiary level of education. As a part of her outreach initiatives, Bianca mentors Anouk (Year 6) 
and is a firm believer that “you can never be too young to do research”.  
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Zoë Callister-Hakewill 
sat down with Dr Bianca 
de Wit to capture her 
perspective on Women  
in Science: 

What did you study to get 
to where you are now?

I have always been 
fascinated by people and 
their behaviour for as long 
as I can remember, which 
initially made me pursue 
a Bachelor of Psychology 
(at Erasmus University Rotterdam in the Netherlands). After 
about two months of study, I realised that I wasn’t so much 
interested in “what” people do, but more in “how” people 
can do things like read a book, which led me to specialise 
in Biological and Cognitive Psychology and subsequently a 
PhD in Cognitive Science. I am very lucky that I have parents 
who supported me to pursue the career path that I was 
interested in and gave me the confidence to not be scared of 
the word ‘Science’. I think there is a perception that Science 
is hard, but I don’t think that you can ever be too young or 
inexperienced to do Science. 

What is your favourite part about your job?

I never really thought of myself as a teacher, but one of the 
coolest aspects of my job is identifying what my students are 
interested in and nurturing those passions. I enjoy working 
in a female-heavy department, the head of our department 
is a female as well as the majority of people in managing 
positions. I think being surrounded by females who support 
each other is important.

As an adult what would you tell your younger self? 

Imposter syndrome is a real thing in academia. Despite 
writing many big academic papers, you are almost waiting 
for the day in which someone knocks on your door to say 
‘you have no idea what you are talking about and everything 
you have published is wrong’. I think I would tell my younger 
self to not worry about that and to just trust the process and 
my own ideas.

Any final words for young women?

I think as females we try to dumb down our smart ideas so 
that we don’t come across as intimidating and we are much 
more hesitant to back ourselves. I don’t think it’s something 
that we do consciously, but it does happen. Hermione 
Granger is my favourite Harry Potter character because she 
backs herself. If she has a good idea, she talks about it and 
she is not afraid to come across as smart. We should all be 
more like Hermione. 

Women in science

STUDYING COGNITIVE AND BRAIN SCIENCES

Let’s start o! by tackling the topic of cognitive 
science. Describing cognitive science in a 
nutshell is a challenging feat as cognitive 
science is a true interdisciplinary study of 
the mind and brain. In the pursuit to better 
understand how the mind and brain “work” 
and improve people’s lives, cognitive scientists 
combine knowledge and skills from multiple 
disciplines. They typically collaborate with 
colleagues from disciplines such as Computer 
Modelling, Neuroscience, Psychology, and 
Philosophy. At Macquarie University, the 
Department of Cognitive Science (Macquarie 
University, 2020b) reflects this interdisciplinary 
nature, with researchers adopting a variety of 
methods – from brain imaging and stimulation 
to behavioural observation and philosophy –  
in many research areas, including attention, 
belief formation, hearing, memory, perception, 
and reading. 

In 2020, the Department of Cognitive Science 
launched the Bachelor of Cognitive and 
Brain Sciences (Macquarie University, 2020a) 
– a unique degree that o!ers students an 
exciting new pathway to study the rapidly 
growing fields of cognitive science and 
neuroscience. The degree can be studied 
across three years full-time and stays true to 
the interdisciplinary nature of cognitive science 
by including subjects on neuroscience, human 
neuroimaging, computational neuroscience and 
artificial intelligence, as well as more specialised 
subjects that focus on specific research areas 
such as attention, hearing, and reading. As will 
be highlighted later on, the degree embodies a 
research-driven and active-learning approach 
that allows students to develop research skills 
through active learning and laboratory activities 
throughout their curriculum. 

The Bachelor of Cognitive and Brain Sciences 
is the first of its kind in Australia and one might 
wonder how a course like this is shaped. In 
developing this new degree, two things had to 
be taken into consideration: its structure and its 
content. As with most degrees, the structure of 
the degree is primarily dictated by overarching 
principles that are set at the university level. 
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Within this structure, the Bachelor of Cognitive and Brain 
Sciences has included flexibility wherever possible to give 
students the opportunity to carve out their own learning 
path. There are what we call essential subjects that have 
to be studied by all students to ensure students master 
foundational knowledge and meet the course’s learning 
outcomes upon graduation. There are also elective 
subjects that are selected from a list of subjects that 
have been identified as relevant to the fields of cognitive 
science and neuroscience. 

To illustrate, in their first year, students will study multiple 
essential subjects that will teach them foundational 
knowledge and skills that they will need before 
progressing to subjects that they will study in later years. 
A student will start by learning about the healthy brain in 
‘Introduction to Neuroscience’ and will learn about what 
can go wrong in the brain in ‘Delusions and Disorders 
of the Mind and Brain’. They will also learn about 
psychology and statistics in ‘Introduction to Psychology’ 
and ‘Introductory Statistics’. In the second year, students 
will study subjects that build on the introductory 
knowledge covered in the first year. These include 
essential subjects, such as ‘Cognitive Neuroscience’ and 
‘Data Analysis and Experimental Design for the Cognitive 
and Brain Sciences’, as well as elective subjects. Students 
choose three electives from a set of subjects that 
includes ‘Memory’, ‘Hearing and Brain’, ‘Attention and 
Action’, Reading and Language’, and ‘Perception’. As 
the names of these subjects suggest, they cover more 
specialised topics.

Unsurprisingly, considering what content to include in 
the Bachelor of Cognitive and Brain Sciences was not 
at all straight-forward. Driven to create a unique course 
that focuses on the cutting-edge and rapidly evolving 
fields of cognitive science and neuroscience, it became 
clear that the course had to include not only discipline-
specific content but also essential research skills, such as 
proficiency in science communication, critical thinking, 
programming and statistics. 

To settle on the initial content to be included in the 
degree, Dr de Wit and her colleague Associate Professor 
Kaplan (both with study backgrounds in the Netherlands 
and the United States of America, respectively) looked 
further afield and benchmarked renowned overseas 
cognitive science departments and courses (mainly from 
the USA, including the University of California San Diego 
(UCSD), Massachusetts Institute of Technology (MIT), 
and Harvard University). In this process they identified 
commonalities among the programs and merged this 
with the expertise and skillsets available among the 

After completing one undergraduate degree and 
two postgraduate degrees, and making starts, but 
never truly enjoying a number of career paths, I 
decided to undertake a Bachelor of Psychology 
at Macquarie University as I had always had an 
interest in the underpinnings of human behavior 
and Macquarie was renowned for its thought-
leading academia in the areas of psychology and 
cognitive sciences.

I didn’t initially set out to study Cognitive Science, 
it found me. When I first came to Macquarie, I 
felt lost and unsure of my career path. In pursuit 
of something to anchor myself to I emailed a 
few academics to find opportunities to volunteer 
in research and was fortunate enough to find 
Bianca. Instantly, it felt like the perfect fit. Bianca is 
innovative, collaborative and shares my passion for 
promoting women in STEM. 

I had imagined previously that research was an 
isolated monotonous desk job but Bianca inspires 
such creativity within her dynamic team of 
researchers to answer scientific questions. In fact, 
my first research project was spent completely out 
of the lab, employing wireless mobile EEG devices 
field side to measure brain health in real-time of 
contact sports players.

My appetite for cognitive science became 
insatiable and I was asked to join more research 
projects, each requiring me to learn new skills 
to formulate out-of-the box methods to answer 
scientific questions that traversed medicine, 
technology, neuroscience, neurophysiology, 
neurobiology and psychology. Rather than 
following the rules, protocols and diagnostic 
tools that are given to us, we make our own. The 
Department of Cognitive Science has provided me 
with the opportunities to independently undertake 
meaningful research that has far-reaching real-
world applications. I look forward to pursuing a 
PhD in Cognitive Science next year.

Zoë Callister-Hakewill 
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academics in their own Department 
(who together form one of the 
largest research communities in 
cognitive and brain sciences in 
Australia and the world). For the 
research skill-focus of the degree, 
de Wit and Kaplan set out to adopt 
a research-driven and active-
learning based approach that will be 
highlighted in the next section. 

ACTIVE AND RESEARCH!DRIVEN 
LEARNING 

A large body of research in 
undergraduate pedagogy indicates 
that active, enquiry-driven 
approaches to learning and teaching 
results in more positive outcomes 
for students in various subjects 
including science (National Research 
Council, 2000; Kahn & O’Rourke, 
2004; McNeal & D’Avanzo, 1997). 
For neuroscience specifically, it 
has been highlighted that there are 
clear benefits in exposing students 
to research experiences (Boitano 
& Seyal, 2001) and integrating 
technology into the curriculum 
(Gri"n, 2003). Taking this into 
account, it became non-negotiable 
to adopt a research-driven approach 
to teaching and include ample 

dynamic learning experiences and 
authentic research activities in 
the curriculum of the Bachelor of 
Cognitive and Brain Sciences. In 
fact, it was a natural fit given the 
historically research-intensive nature 
of the Department of Cognitive 
Science at Macquarie University.  
All subjects are taught by active, 
expert researchers which has 
resulted in a curriculum that reflects 
a wide range of contemporary 
research findings and methodologies 
that is used in research currently 
conducted within the Department of 
Cognitive Science. 

Building on this, it also became a 
priority to include ample dynamic 
learning experiences and authentic 
research activities in the Bachelor of 
Cognitive and Brain Sciences. The 
majority of its subjects, including 
those o!ered in the first and second 
year of study, give students the 
opportunity to engage in hands-
on activities designed to explore 
challenging concepts. Pedagogically, 
these activities are sca!olded in a way 
that avoids unnecessary repetition 
whilst ensuring that students can 
continuously practise and improve 
their skills and knowledge. 

To illustrate, in the first year 
‘Introduction to Neuroscience’ 
subject, students are required to 
learn the anatomy of the brain. 
Rather than learning about these 
complex topics by memorising static 
pictures, students complete tutorial 
activities that see them interact with 
a virtual brain which they can rotate, 
slice, and colour to learn about the 
various brain structures. In addition, 
to learn about the way neurons in 
the brain communicate, tackling 
the concept of action potentials, 
student interact with animations to 
solidify this complex neuroscience 
concept. The second-year ‘Cognitive 
Neuroscience’ subject builds on 
these activities by asking students to 
interact with real virtual brain data 
from healthy adults and patients to 
explore the impact lesions could 
have on brain functioning. 

Furthermore, students participate 
in research activities designed 
to guide them through the steps 
of the experimental research 
process, including literature review, 
hypothesis generation, experimental 
design, data collection and data 
analysis. We will illustrate a couple 
of these activities. For example, 
student will learn how to complete 
a literature review and subsequently 
translate this review into a research 
paper, either a longer review-
style essay or a more succinct 
introduction to a research paper. 
For experimental design, a more 
problem-based approach is typically 
adopted, with students either 
having to design an experiment that 
takes a prescribed experimental 
design into account, or to extract 
the experimental design of an 
experiment and its associated pros 
and cons of an experiment through 
participation in the experiment. 

Students benefit from the hands-on research experience, highlighting that “They [labs] were 
interesting and allowed me to gain somewhat of a greater understanding of EEG, as well as 
gaining a high understanding of how research is conducted”.
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One of the truly unique 
characteristics of the Bachelor of 
Cognitive and Brain Sciences is 
the opportunity for students to 
engage in authentic laboratory-
based research activities that 
use technology employed in 
real-life research settings. While 
it is widely acknowledged that 
research experience is beneficial 
to students (Boitano & Seyal, 
2001; Gri"n, 2003), relatively few 
undergraduate neuroscience courses 
o!er meaningful laboratory-based 
experiences to students. A primary 
reason for this is the financial impact, 
with laboratory-based activities 
typically requiring dedicated 
laboratory space and delicate 
research-grade equipment, both of 
which are costly and generally not 
scalable to large enrolment numbers. 

Innovatively, Dr De Wit and 
colleague Associate Professor 
Kaplan set out to change this and 
integrate meaningful teaching 
laboratories in the curriculum of 
the Bachelor of Cognitive and Brain 
Sciences. They spearheaded the 
development of two fully functional, 
portable and scalable teaching 
laboratories by leveraging emerging 
quality commercial technology to 
deliver highly interactive research 
experiences. These laboratories 
are known as the human brain-
imaging lab and the virtual reality 
lab. Critically, these labs do not 
represent dedicated, physical spaces 
but instead represent teaching 
equipment and experiences. In fact, 
the labs do away with the need for 
costly dedicated fixed-lab space 
due to the highly portable nature 
of the equipment used in the labs. 
The labs are structured in terms of 
lab sessions during which students 
engage in experimental research 
activities. Rather uniquely, students 
do not have to wait until their final 
year of study to engage in these lab 

sessions, instead they are o!ered to 
students within the first four weeks 
of their university studies. 

HUMAN!BRAIN IMAGING LAB

Learning about neuroscience in 
‘Introduction to Neuroscience’ 
also involves learning about 
methodologies used in neuroscience 
research. One of these techniques 
is electroencephalography – EEG 
for short, which is a method that 
records the brain’s electrical activity. 
The human-brain imaging lab makes 
it possible for students to physically 
use the EEG technique they have 
learned about and visualise their 
own, and their peers’, brain activity 
in real-time (De Wit et al., 2017). The 
teaching lab is structured in multiple 
sessions, with every session including 
activities that link to the subject’s 
lecture content. 

For example, during the week in 
which students learn about visual 
processing, the lab activity will focus 
on an experiment that investigates 
the visual processing of faces. 
Students will record brain activity 
during an experiment that shows a 
series of pictures of faces and other 

objects. Once completed, they will 
learn about processing and analysis 
of the EEG data and be asked to 
critically interpret and discuss these 
findings and relate it back to the 
theory learned during the lecture. 
The human-brain imaging lab uses 
the EMOTIV Epoc+ headset – a 
wireless headset that was originally 
designed for gaming purposes but 
has been shown to record research 
quality EEG data by a team of 
researchers from the Department of 
Cognitive Science (Badcock et al., 
2015). Given its relatively compact 
size and a!ordability, multiple 
EMOTIV headsets are used in the 
human brain-imaging lab making 
it scalable to larger undergraduate 
settings while still ensuring students 
gain hands-on experience with the 
equipment. This lab is currently 
o!ered in a subject that has more 
than 500 students enrolled. 

VIRTUAL REALITY "VR# LAB 

Virtual Reality is a tool that is 
increasingly used in industry, clinical 
and recreational settings. The VR  
lab incorporates this technology  
into the neuroscience curriculum

Common themes across student evaluations were positive, noting that they “Enjoyed the 
practical aspects of the labs, and being able to test hypotheses – the labs made the classes 
more interactive and enjoyable” and “They [labs] were interactive, gave us the opportunity to 
put theories into real applications”.
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to allow students to deepen their 
understanding of the fundamentals 
behind human perception and 
sensation through active and 
exploratory learning. Similar to the 
human-brain imaging lab, the VR lab 
is structured around lab sessions that 
link to the subject’s lecture content. 

For example, in the second-year 
‘Cognitive Neuroscience’ subject 
students learn about how the brain 
integrates information from di!erent 
senses such as sight and touch – a 
concept referred to multisensory 
integration. The lab session uses 
virtual reality to allow students to 
test some of the factors that might 
contribute to this integration, such 
as the role of visual feedback. The VR 
lab uses the Oculus Rift – a wireless 
headset that is primarily used for 
gaming but has recently also been 
used in research conducted by some 
researchers from the Department of 
Cognitive Science. As with the other 
lab, multiple headsets can be used 
in one classroom at the time to give 
students the best possible interactive 
experience. This lab is currently 
o!ered in a subject that has more 
than 150 students enrolled.

TO INFINITY AND BEYOND 

One of the more frequent questions 
students (and parents) ask at 
academic advisory events such  
as Macquarie University’s Open  
Day is “what will person X be 
once they graduate?” While this 
is a reasonable question, there 
is no straight-forward answer to 
this question. The options are 
limitless! The reality is that careers 
change. Jobs are ever evolving, 
especially in technology fields such 
as Artificial Intelligence (AI) and 
human-computer interfaces, as 
well as human-facing fields such 
as the health industry, with jobs 
being available now that were 
unimaginable a few years ago. 

A prime example is the increasing 
need for data literacy skills. As was 
highlighted in March 2020 (Hastie, 
2020), businesses are expected to 
move into a world that is become 
increasingly data-driven. With a 
current shortage of data literate 
employees, data literacy is expected 
to become the most valuable 
commodity in the future.

PREPARING FOR THE UNKNOWN

This begs the question as to how 
programs can prepare their students 
for “unknown” life after university. 
Curricula should aim to train 
students in anticipation of these jobs. 
The premise behind the Bachelor 
of Cognitive and Brain Sciences is 
to foster the development of skills 
and capabilities that are known to 
be highly transferable, including 
problem solving, critical analysis of 
data and information, and e!ective 
Science communication. For 
example, going back to the example 
of data literacy skills, students will 
actively learn to interact with data 
through participation in authentic 
research activities that include 
data processing and data analysis. 
Throughout the curriculum, strong 
emphasis is placed on scientific 
data-driven communication, 
with students expected to clearly 
and e!ectively report on data in 
various formats and to di!erent 
audiences through assessment 
tasks that range from writing blogs 
and research reports to giving 
research presentations and creating 
marketing slogans. 

Conclusively, Macquarie University 
has been recognised nationally as  
a trailblazer in implementing 
innovative learning and teaching 
practices to nurture skills that are 
applicable within the real-world 
beyond undergraduate studies.  
The new Bachelor of Cognitive and 
Brain Sciences is a prime example of 
this practice. 

Its graduates will be equipped with 
in-depth scientific knowledge and 
trained to confidently evaluate 
information, come up with new 
ideas and voice their thoughts and 
plans in a variety of ways. Together, 
these build a solid foundation for 
any future career, whether that is 
a research career in academic or a 
career in industry. 
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