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This case study outlines my journey from  astrophysics to data science and highlights relevant 
projects that influenced my decisions, and created opportunities. The target audience is primarily 
early– and mid– career researchers who are keen to change careers. 

For many astronomers, the move from academia into data science in industry is a natural 
progression. We are trained in advanced mathematics and data analysis. We work on data-
intensive research, and we regularly present ideas and scientific results in various contexts to 
diverse audiences; from collaborators and colleagues, to our scientific peers, to university research 
leaders, to funding bodies and research facilities, to schools, the public, and the media. We come 
from a field that constantly pushes the boundaries of technology. We write proposals to acquire 
raw data, we process and clean the data, we analyse and present data. We are used to working with 
large (terabyte and petabyte), complex, atypical data sets; imaging (spatial) data, spectral (signal) 
data, 3D data cubes, time-series, and multi-parameter object catalogues, that require complex 
statistical analysis to infer the underlying physics, and test theoretical models. Unlike other 
scientific domains, our research is largely exploratory. The Universe is quite literally one big 
unknown. We infer new knowledge from data. We use data to test models and predictions. We 
iterate both our observational tests and theoretical models until they converge. We continually 
debate correlation vs. causation. We work with instrument scientists, engineering teams, and 
software developers. We write bespoke data analysis software and tools.  We are “data scientists” 
in the most literal sense.  

#1 Bringing Data Science & Tech Skills to Academia 

• My journey into data science began from a strategy perspective. Piloting data science training 
and tech skills initiatives,  Data Science Institutes and Digital Innovation platforms, and data 
science fellows programs to support tech-focussed research institute. AAL   Reading loads of 
white Papers.  

• Researched worlds best practise for data science institutes and fellowship programs such 
as Insight Data Science Fellows (USA) and Science to Data Science (UK). 

• Piloted Software Carpentry (Python/Unix), and stablished Swinburne Hacker Within. best 
practises in scientific computing and code management, interactive data visualisation The 
initial focus was on useful web tools for research – for example GitHub, Source Tree, Jupyter 
Notebooks; and simple web development and visualisation tools that enable researchers to 
present their results in non-traditional ways. 

• I was one of 50 invited participants to Astro Hack Week, an advanced data science summer 
school for astronomers and data scientists hosted by the Berkeley Institute for Data Science 
(BIDS) & GitHub San Francisco. Topics included code optimisation/sampling, machine learning 
(scikit-learn), databases (pandas, sqlite), software development, web application frameworks 
(Flask & Django), and interactive visualisation. 

• I created techsavvyastro.io a website that supports several grassroots initiatives within 
astronomy, and brings data science, tech skills, and industry knowledge to astronomy 
researchers. The website is intended to grow and evolve according to the changing needs of the 
community. The initial focus was on building web applications into existing frame works e.g. for 
Jupyter Notebooks embedding application  that enable researchers to present their results in 
non-traditional ways, developing web-based tools and applications machine learning. 

• I also had the opportunity to present invited and contributed talks at conferences in Oxford 
(UK), Melbourne & Sydney (Australia),  Trieste (Italy), and most recently Cape Town (South 
Africa).

Lessons Learned from Hacking for Humanity and Web Tools for Non-coders – November 2017 
DotAstronomy 9 Conference, South African Astronomical Observatory (SAAO), Cape Town – South Africa 

Workshop – Building a Community of Tech Savvy Astronomers – July 2017 
Astrophysics Group, University of Melbourne, Australia 

Building a Community of Tech Savvy Astronomers in the Era of Data Science – October 2016 
Astronomical Data Analysis & Software Systems (ADASS), Trieste – Italy 

Building a Community of Tech Savvy Astronomers  –  July 2016  
Astronomical Society of Australia: Annual Scientific Meeting, Sydney 



#2 Understanding the Data Science ecosystem 

The field of data science is rapidly growing and there is now a complex ecosystem of data science tools 
and techniques. I’ve spent considerable time  trying to understanding this ecosystem; looking at where 
individual tools fit in the data science workflow, and trying to understand the relationships between data 
scientists, and data/software engineers, architects, and developers. Data science is so inherently cross-
functional, so understanding the ecosystem is useful for deciphering the various data science roles, and for 
figuring out what type of data scientist (full-stack? specialist?) you want to be. 

• I began by developing small creative coding and web-visualisation projects. I focus on tools and 
techniques applicable to a broad range of data science roles; from data visualisation; to machine 
learning (clustering, classification and logistic regression; and natural language processing;  to deep 
learning. I mainly use Python because of it’s comprehensive libraries for storing, manipulating, and 
gaining insight from data. 

• In August 2017, I chaired a BoF session at the inaugural ADACS Data Intensive Astronomy Workshop.  
The discussion was focussed on identifying  useful data science tools and technologies for (a) data–
intensive astrophysics research, (b) and for training researchers in preparation for data science 
careers. 

#3 Navigating the Tech Industry 

Immersion is the best way to understand the tech industry. I regularly attend software, business innovation, 
and tech-focussed meet-up groups including;  Product Anonymous, Software Art Thou?, Design Thinking & 
Business Innovation, Data Science Melbourne, UX Gatherings, Machine Learning & AI, Tech Talks, and Girl 
Geek Dinners.  

• Over the past two years I’ve engaged with product managers, business analysts, data scientists, 
software engineers and developers from IBM, Zendesk, SEEK, Slack, and Thoughtworks; as well as 
start-ups and AI consultancies. I’ve attended or spoken at high profile conferences such as Pause Fest, 
Tech Inclusion Melbourne, and Future Assembly and participated in business, technology and innovation 
sprints. 

• Most recently, I’ve been looking at how tech companies build effective data science teams, their 
positioned within the organisation, and how they work with product, engineering, and design teams. I 
recently attended a data vs. design debate in the context of  product development. Perhaps not 
surprisingly, the main outcomes were that both are equally important, and there needs to be greater 
engagement between data science teams and the end user, or between data scientists and UX and 
marketing teams. 

• As part of my work with Random Hacks of Kindness (RHoK), I’ve also been engaging more closely with 
two of RHoK’s National Sponsors: Zendesk and DiUS. RHoK is a community of technologists who solve 
problems for purpose-driven organisations. Our partner organisations are invaluable to RHoK. As well 
as providing financial support they are a source of highly skilled technologists and data scientists 



#4 Human–centred Data Science 

Human–centred design is a creative approach to solving problems and creating products. It’s about 
understanding and empathising deeply with the people you are designing for; generating tons of ideas; 
building prototypes; seeking feedback; and if possible collaborating and co-creating. It’s a processes that 
can be used across industries and sectors to approach any number of challenges – from product and 
service design, to space and systems design. It’s perhaps not surprising that human–centred design 
methodologies are now being applied to data science projects. 

• I’m most interested in human–centred and product–driven data science roles, with a focus on 
natural language processing. As a astronomer by training, data science is exciting because I can 
leverage my research, strategy and data analysis experience to solve real world problems. It is also a 
growing field with endless opportunities to learn new skills, and to work with incredibly talented 
people from a broad range of industries. 

• I’m most excited about using data science and human-centred design for global development 
projects: modelling and mitigating human trafficking; predicting drought and crop yields in venerable 
areas; monitoring the availability of fresh water systems,  predicting the spread of epidemics; deep 
learning detection algorithms for medicine and healthcare, the list could go on… A really interesting, 
but controversial idea, is the on-line delivery of mental health support using mobile chat bots. I’m 
also incredibly excited by the recent developments around language response and in-ear language 
translation devices. 

• Most of the work I do with Random Hacks of Kindness (RHoK) focusses on web and mobile 
applications, I’m keen to find news ways to leverage human–centred data science.  

#5 Data Science and the circular economy  



Human–centred design is a creative approach to solving problems and creating 
products.It’s about understanding and empathising deeply with the people you are 
designing for; generating tons of ideas; building prototypes; seeking feedback; and 
if possible collaborating and co-creating throughout the process. It’s a 
methodology that can be used across industries and sectors to approach any 
number of challenges – from product and service design, to space and systems 
design.  

As part of IDEO and +Acumen’s  9–week course for human–centred design,  
I co-led a diverse team of six to tackle the real–life design challenge: How might 
we reduce the stigma towards and increase employment opportunities for people 
approaching, or past retirement age? 
 
Our team included one business analyst (government), two product managers 
(tech sector), a service design consultant (tech sector), an operations manager 
(social sector) and data engineer (tech sector).  

• As co-lead I was responsible for setting workshop agendas, setting up Trello 
boards and Google docs, monitoring project milestones, and overseeing 
assignment submission.  

• Project work was split into seven stages; with 2–3hr workshops held each 
week. Workshop facilitation was a shared responsibility and provided an 
opportunity for skills building and personal growth. 

• Co-created a new design challenge; inspired by one team members  
experience engaging with elderly people at a local swim centre. 

• Phase – Inspiration (convergent thinking):  Explored assumptions, reviewed 
our knowledge of the issue, identified existing barriers, constraints and 
unknowns, assessed the potential for impact, and feasibility. Researched the 
design challenge: learning from experts, learning from people, in-context 
immersion, and analogous inspiration. Brainstormed. Developed concrete 
research plans. Created customised interview guides. 

• Conducted in-depth interviews with experts: recruiters, social workers; and job 
seekers, volunteers, and workers (65 –75 yr) over a two-week period. 
Collected stories, experiences, and evidence. Researched government and 
private initiatives aimed at tackling challenges around elderly employment. 

• Collated & synthesised findings: Reviewed interviews and shared 
observations. Clustered information into themes. Reviewed various aspects of 
the design challenge. 

The Inspiration phase of the design process gave us an appreciation of the 
enormity of the problem and a better understanding or peoples perceptions 
towards the elderly, and why previous attempts at finding solutions have failed. 
It also tested our own assumptions and biases and gave us more insight into 
the divergent and convergent processes that are characteristic of design 
thinking.

“The reality of longevity is not 
simply an economic or welfare 
issue. It’s a deeply human issue. 

We must see people for who 
they are and defy outdated 

perceptions of age and ageing” 

– Inge van der Poel –  
Co-founder of Elderberry & 

AGL’s Design & Innovation Lead 

Global populations are ageing 
and people are living longer 
and working past traditional 

retirement ages. The potential 
for impact is high with increased 

health and well being; less 
burden on the social and health 
care system; greater diversity in 
the workforce; and the building 

of intergenerational 
communities.

Design Thinking for Social Innovation: 
January – March 2018



• Refined clusters into five core themes: Skills & Experiences, New Vocation, 
Life Circumstances, Intergenerational Fit, Professional Networks. This step 
required significant iteration. From these we identified three key insights. 
From these we created “How Might We?” statements.  

By breaking things down, we turn the problem into smaller and more 
manageable opportunities for design. The process provides us with generative 
and actionable brainstorming questions that respond directly to our insights.  

• During Ideation we focussed on brainstorming potential solutions for 
each “How Might We?” statements. Initially the team envisioned training 
sessions, networking events, mentoring schemes. The most promising 
ideas lead to the creation of  journey maps and storyboards. 

• Rapid prototyping was conducted for each stage the journey map –
 focussing on the most critical loopholes. This was achieved through role 
play, designing mock-ups, and building lego models to demonstrated 
interactions. 

• While it became clear that there is no one-fit solution, the team came up 
with two solutions that would address older workers approaching 
retirement, and post-retirees seeking to re-enter the workforce, whether 
that be as an employee of a company or self-employed. 

Due to time constraints we could not test our prototype. Feedback is an 
important step in the design process. It’s the only way to determine whether 
you have an effective and appropriate solution, and more importantly  it allows 
you to engage directly with and facilitates co-creation with the people your are 
designing for. At a future date we plan on revisiting this design problem and 
testing whether our ideas have legs. 

‘ 

 
Many people assume that it’s 
not possible, nor worthwhile 
for old people to learn new 

or complex skills.  

How might we  
demonstrate that old dogs 

can learn new tricks and add 
value to the workforce? 

 
Older people  often feel that younger people see 

them as cultural misfits in the workplace. 

How might we  
get people to understand and value the 
perspectives and experiences of other 

generations to create a more inclusive and 
inviting workplace?

 
As former colleagues, mentors 

and managers leave the 
workforce, older people may find 
they lack strong connections to 

people who understand and 
value their achievements. 

How might we  
create a multi-generational 

network with people who value 
and understand achievements 

such that it leads to new 
opportunities? workforce?



Random Hacks of Kindness 
December 2015 – now 
www.rhokaustralia.org 

RHoK is a community of highly-skilled technologists who solve problems for purpose-driven 
organisations. Twice a year we run multiple hackathons around the country (Melbourne, Bendigo, 
Sydney, Western Sydney, Brisbane, and Ipswich) that bring together tech-savvy do-gooders to work 
with charities, social enterprises, and entrepreneurs (change makers) tackling challenging social 
problems of today and tomorrow. Our goal is to develop open-source, deployable and sustainable 
tech solutions so that founders can focus on growth and affecting positive change. 

• I serve on the RHoK Committee and help grow RHoK as an organisation by defining key roles 
around change maker engagement, streamlining processes, contributing to high-level strategy, 
and presenting impact stories at information nights and to RHoKs national sponsors (e.g. 
Zendesk). 

• I work with change makers to assess business needs and identify existing roadblocks; utilise 
human-centred design methodologies to provide insights and better understand goals; facilitate 
on boarding workshops (Agile, Lean, Contextual Inquiry 101); help change makers define 
problem statements and focus on achievable solutions; facilitate the coordination of software 
development teams to ensure a healthy balance of skills and expertise, and manage 
relationships and expectations throughout the process. 

• In the last 4 years we've gathered over 500 hackers and helped over 40 charities and community 
groups. We’ve “hacked for humanity” at Swinburne University of Technology, Immigration 
Museum, REA Group, and Zendesk. We’ve held Information nights and Change Maker 101 
sessions at Elabor8, General Assembly, carsales.com, MYOB, Intrepid, and Thoughtworks. 

• Projects I’ve contributed to include Carers Couch, Free to Feed, Volunteer Impact, and 
Pinchapoo; 

Free to Feed 
http://freetofeed.org.au 
Co-founder & Partnerships Manager – Loretta Bolotin            
Melbourne – Winter 2017 

Free to is a Melbourne–based social enterprise that recognises the entrepreneurial characteristics 
and existing skills of refugees and new migrants, as well as the significant challenges that they face 
in gaining meaningful employment, or pursuing new enterprises in Australia. The heart of Free to is 
its pop-up cooking school Free to Feed, where all classes are run by highly skilled refugees and 
asylum seekers. One of the challenges Free to faced was their inability to scale, and scale quickly. 
They had a thriving business and received significant media attention but they were operating on a 
shoestring. Their booking system was temperamental and often required manual intervention. 
Communications were also problematic. The had a diverse range of stakeholders and clients, but 
many of their one-on-interactions were unnecessary. The more we delved into their barriers the more 
we discovered that manual processes were negatively impacting their ability to focus on their 
ambitions. 

• Worked with Loretta to understand her challenges and identify her most pressing problem.  

• Assisted with introducing the the concepts of Agile, Lean, and the Five Whys? interrogation 
technique as part of our ChangeMaker 101 session, and worked alongside experts from  
Elabor8 to implement the Cynefin framework of decision making. 

• Served as Free to Feed’s RHoK Mentor for the duration of the hackathon. 
• Researched existing solutions and provided advice for potential solutions. 
• Assisted in identifying a minimum viable product to prototype. 
• Facilitated team building and further development in the two months following the hackathon.

Through my work with RHoK I’ve learned how software is developed, particularly prototype systems or MPVs. Since our work focusses on 
maximising impact, I’ve learned about Human Centred Design Frameworks and had the opportunity to d



Carers Couch 

https://carerscouch.com.au/                                                                                              
Melbourne – Summer 2017,  Founder & Director – Martina Clark     

Carers Couch is passionate about empowering cancer carers through a supportive digital 
ecosystem. 

• Worked with Martina alongside Shaun Wilde; a Development Manager at Purple Bricks 
and a RHoK Technical Lead, to understand her challenges and identify her most pressing 
problem. We also introduced Martina to the concepts of Agile, Lean, and the Five Whys? 
interrogation technique as part of our ChangeMaker 101 session. 

Volunteer Impact 

http://volunteerimpact.co 
Melbourne – Winter 2016,  Founder – Sam Rye 

Volunteer Impact is helping environmental restoration projects create great impact stories 
from their data, so that they can get more funding and better engage their volunteers.  

Sam, choose to focus on a proof of concept while at RHoK. He wanted to demonstrate a way 
for environmental groups to record, sort and visualise their data. successfully created the 
database tools that will allow these groups to capture and store their valuable data. Rising to 
the challenge of presenting a working prototype, the team pushed themselves to take the first 
steps towards visualising this data, by creating data database tools that will allow these 
groups to capture and store valuable in-field data. 

• Served as Volunteer Impact’s RHoK Mentor for the duration of the hackathon. 
• Researched existing solutions and provided advice for potential solutions. 
• Assisted in identifying a minimum viable product to prototype. 

Pinchapoo 

http://volunteerimpact.co/   
Melbourne – Winter 2016,  Founder & CEO: Kate Austin 

Pinchapoo is proudly responsible for creating a cheeky hotel toiletry ‘pinching' movement. 
Over seven years they have redistributed over 700,000 personal hygiene products to 
thousands of people experiencing disadvantage in Australia. 

Pinchapoo came to RHoK with a website they had outgrown. They wanted help creating a 
site that allowed them to communicate more effectively with their many audiences. While 
singing rock songs for most of the weekend, RHoK volunteers completely overhauled 
Pinchapoo’s existing website transforming it into a one-stop-shop capable of answering all 
manner of enquiries. Crucially, this will free up the precious time of Kate, Pinchapoo’s 
founder, to focus on growing the organisation and maximising it’s impact. 

• I reached out to Kate after a mutual friend suggested that Pinchapoo might benefit from 
RHoK and worked with Kate alongside Mandi Hicks; a Business Analyst at MYOB and 
fellow RHoK organiser, to understand her challenges and identify her most pressing 
problem.


