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Outline: 

• Overview of the QCAA  DIGITAL SOLUTIONS (Draft 2), including 

• The content of the 4 Units & some possible assessment issues 

• The DESIGN Subject – a very cursory overview 

• What’s missing; what’s needed; what’s coming 

• The Significance of Job Clusters to IT Education 

• What can you do? 



Overview of Process and Implementation 
schedule: 

• Biggest change @ 11/12 in 40 years; start with Yr 11 in 2019 

• Mazano Taxonomy 

• Learning Area Reference Groups (LARG) 

•  Expert Writing Team (EWT)  
• headed by QCAA Review Officers 

• Technologies KLA Subjects:  

• Aerospace Systems 

• Engineering 

• Food & Nutrition 

• Design – a replacement for Graphics, Technology Studies & ITS? 

• Digital Solutions – a Computer Science course – IPT 2.0?  



Syllabus development and engagement 
 

• Authority syllabuses will be 
redeveloped in 2016 for 
publication in 2017/2018. 

• Syllabuses will define how 
internal (school-based 
assessments) will be combined 
with external assessment to 
produce a subject result. 

 

• Technologies: 

• Teachers have had one 
opportunity in 2016 to provide 
feedback on syllabuses as they 
are developed, and will have 1-2 
in early 2017.  

 





 



Problem Solving Methodology 

 



Key concepts  
 • abstraction — underpins all subject matter, particularly subject matter relating to the 

concepts of data representation, and specification, algorithms and implementation  

• data — collection (properties, sources and collection of data), representation (symbolism 
and separation), and interpretation (patterns and contexts)  

• specification — descriptions and techniques  

• algorithms — encoding, tracing, decoding and describing  

• implementation — translating and programming  

• digital systems — hardware, software and networks, including the internet  

• interactions — people and digital systems, user needs, user interface (UI) and user 
experience (UX); data and processes  

• impacts — social and ethical; sustainability and empowerment  

• project management — including project/software development models.  

 



Unit 1: Creative Coding 

Students will investigate user-interface (UI) design, algorithms, 
coding and user-experience (UX) concepts to enable them to 
generate small interactive solutions using programming tools.  

- solve an identified real-world interactive digital media problem 
that requires a new or re-imagined solution.  

- gain a practical understanding of coding concepts.  

- Teachers and students select a technology context that suits 
their interests and motivations.  



Unit 1 Contexts: 

• interactive learning objects  

• interactive games  

• productivity solutions  

• interactive media sites  

• coded drawing and animation  

• robotics  

• mobile applications.  

 

Example languages /frameworks   

Python,  

JavaScript,  

Unity 3D (C#),  

Visual Basic.NET  

C#,  

HTML5/CSS3/JavaScript and web framework/s 

Processing.org, Processing.js, JavaScript with 

Canvas, C++, C, Robot C,  

Arduino,  

Visual Studio   

JQuery  

Phonegap, Xamarin   

  

 



Issues: Languages; Algorithmic Design 
Methodologies, … 

• Languages? Optional; what’s missing 

• a procedural text-based language (p22) 

• develop symbolic representation skills using flow charts and/or 
pseudocode (p22) 

• apply acquired knowledge of flow charting and/or pseudocode processes to 
explain logical order of instructions (p23) 

 

 



Top 10 Programming Languages in 2017 

• Java 

• Python 

• PHP 

• Go 

• Javascript 

 

 

 

• Visual Basic.NET 

• Ruby on Rails 

• Swift 

• C# 

• Scala 
 

 

 

 

Scala is a type-safe programming language that incorporates both object-oriented and functional 

programming into an extremely concise, logical, and extraordinarily powerful language.  

 

Scala, compared to Java, is ultimately easier to use and increases productivity. 

 



Unit 2: Application and data solutions  

Write text-based code to generate a website, mobile application or desktop 
application that interacts with a database via structured query language 
(SQL).  
 
Students are required to understand the structure of a database, along with 
the impact of primary and foreign keys and data types on the performance of 
the database.  
 
Students evaluate the security, privacy and ethical impacts of storing data in 
databases from individual, organisational and government perspectives. 



Unit 2: Application and data solutions  

Technology contexts  

• website  

• mobile application  

• desktop application 

Students are to use an appropriate RDBMS such as: 

• MySQL/MariaDB  

• SQLServer  

• SQLLite  

• PostgreSQL  

or any other RDBMS using SQL 

 

 



 
Use ER Diagrams or a Relational Schema (RS) 
to create database tables. 

What about ORM?? 

“If you want to build databases that work well, you have to get the conceptual 
model right,  
 
and starting with the 9 steps of Halpin's CSDP (the fundamental part of Object 
Role Modelling) to get a refined and validated fact type diagram as a first level 
conceptual schema is better than anything ER will give you  
 
(which in turn is probably less damaging that anything UML will give you).”  

       –Tom Thomson @ sqlservercentral 

 



RDBMS vs NoSQL 

• Facebook, Twitter, LinkedIn and Netflix are well-known users of NoSQL 
database technology, as it works well with the large data sets they need to 
manage.  

• However, many organizations find that traditional databases are still best for 
their business needs. 

• Most web developers building dynamic websites interact with databases 
every day.  

• And typically with relational databases like MySQL or Postgres  

• MVC: But with the recent proliferation of web frameworks like Rails and 
Django, many web developers rely totally on Object-Relational Mappers for 
interacting with their database. 

• Also ASP.NET MVC gives you a potent, patterns-based way to build dynamic 
websites and generate database objects with Entity Framework 

 



Yr 12: Unit 3: Digital Innovations 

• Students will learn about agile project management,  

• and work collaboratively to generate (prototype) solutions with 
creative user experiences by combining code and data.  

• Students analyse the requirements of particular groups of 
people and use knowledge and skills of  

• problem-solving,  

• project management,  

• computational, design and systems thinking.  



Unit 3: Digital Innovations - Contexts 
• Computer generated media  

• dynamic background images for a game or website based on user input or stored data,  

• computer generated artworks or animations that react to user proximity or  

• computer generated analytics imagery for an interactive video such as the path of a ball or player in a sports game. 

• Websites or web applications   

• Interactive media including  
• games,  

• software applications,  

• learning objects and  

• simulations   

• ‘Internet of Things’ including  

• robotics and  

• wearable technology   

• Mobile apps 



Unit 3 Coding: 

For Unit 3, the programming language/s must allow the following 
operations to be performed:  

• support the following programming structures:  

• selection, iteration, sequence, functions  

• support object-oriented coding approaches, including:  

• instances, classes, libraries  

• internal documentation (comments)  

• setting variable’s or field’s data type to Boolean, whole number, number 
with a decimal place, date and text  

• creating and manipulating variables with 2D data structures.  

 



Unit 3 Data 
For Unit 3, the programming language/s must allow the following operations to 
be performed:  

• read and write video, image, sound, binary and text file formats  

• connect to a data stores containing structured and unstructured data  

• retrieve data from the data store  

• manipulate data in the data store by inserting data, updating data and 
deleting data  

• execute and read the result of a SQL SELECT statement, including WHERE, 
GROUP BY, HAVING, ORDER BY, sub-selection and inner-joins phrases.  

 



Project Management:  
 The Good, the Bad, & the Ugly 

• A vital skill 

• One of the best things we taught our IT students, according to 
some of them: 

• ex-ITS/IPT, now Uni Student:  

‘The most useful skill I learned in ITS/IPT’ 

• Parents who are Project Managers have critiqued our approach 
and been impressed, 

• But there are many different possible approaches to Project 
Management, even within Agile 

• Great current demand for Agile ‘Scrum Masters’ 



Agile Project Management: 
• analyse project risks and possible risk mitigation strategies  

• develop project management protocols and plans  

• evaluate collaborative and creative processes  

• manage project timelines using agile project management strategies and tools, including:  
• team boards  

• user stories  

• sprint cycles  

• sprint backlog  

• sprint burn-down  

• scrums  

• prioritise project requirements  

• understand and use agile project management approaches, terminology and tools, including:  
• sprint planning meeting  

• scrum  

• sprint cycle  

• sprint goal  

• sprint burn-down  

• sprint review  

• sprint backlog  

• team board  

• user stories  

• use constructed success criteria to evaluate effectiveness of project management processes as applied to the 

project and the real world.  

 

 



Agile: Pro’s 

• In Agile, processes are secondary to the requirements 
of the work.  

• Agile solves a specific management issue, namely, 
how to combine disciplined execution with creativity 
and innovation. 

• Agile way of thinking:  

• small batch, frequent iterations, release early and 
often, delay decisions until the last moment, build 
quality in from the beginning.  

 

 



Agile: Con’s 

• It's more work: Using customer feedback means having to collect and 
process it. That means delivering software is only the first part. Iterating in 
the most important. 

• There's no blueprint: There are many agile software frameworks and 
methodologies. Even after you find one that suits you, it's likely that you'll 
have to tailor it to your team. The only way you know what works best, is by 
experimenting. 

• There's no hand holding: Most agile software teams autonomously organize 
their work. You can't direct the team step-by-step with a massive Gantt 
chart 

• Scrum Master is a coach/facilitator  

•  how can an in-experienced student fulfil this role? 

 



Agile: Con’s 

“It’s time for this culture of terminal juniority, low autonomy, and aggressive management to die.  

These aren’t just bad ideas. They’re more dangerous than that, because there’s a generation of 
software engineers who are absorbing them without knowing any better.  

There are far too many young programmers being doomed to mediocrity by the idea that business-
driven engineering and “user stories” are how things have always been done.  

This ought to be prevented; the future integrity of our industry may rely on it.  

“Agile”, at least as bastardized in every implementation that I’ve 
seen, is a bucket of nonsense that has nothing to do with 
programming and certainly nothing to do with computer science.  

Business-driven engineering, in general, is a dead end. It ought to be tossed back into the muck from 
which it came. “ 
 
-Michael O Church: -  https://michaelochurch.wordpress.com/2015/06/06/why-agile-and-especially-scrum-are-terrible/ 



Unit 3 Assessment Tasks 

1: Technical feasibility prototype (15%) 

Working individually, students iteratively explore, develop, generate and 
evaluate algorithms and a low fidelity prototype for a problem, situation or 
need, drawn from one of the Unit 3 technology contexts.  

2. Digital Solution (35%) 

Working in groups, students use an agile project management process to 
iteratively explore, develop, generate and evaluate a digital solution for a 
problem, situation or need, drawn from one of the Unit 3 technology 
contexts.  

In most cases, teams will build on problem solutions prototyped and 
proposed in the Unit 3 internal assessment 1.  



Summative internal assessment 2:  
      Digital solution (35%):  
 Summary of the instrument-specific marking guide 



 



Unit 4: Digital Impacts 
• In Unit 4, students explore how digital technologies are being used and experienced in 

everyday life.  

• They will learn to analyse and understand processes to safeguard and protect data, identify 
benefits and risks and explore the impact of preferred digital futures.  

• Students apply formal object-oriented programming concepts, practices and perspectives to 
safeguard and protect data.  

• They plan and generate object-oriented code that incorporates the use of data, uses existing 
code libraries, and connects to representational state transfer (REST) services to enable 
interactivity.  

• They will use these developed components and case study examples to explore the impact 
of digital solutions relating to data security, integrity, privacy and change.  

• Students will analyse how people interact with and experience these digital technologies.  



Unit 4 Programming language  

In Unit 4, the programming language must allow the following features to be 
performed:  

• text-based syntax  

• classes and objects  

• properties, methods  

• inheritance, encapsulation, polymorphism, abstraction  

• interactivity, input and output to data stores (data files and databases)  

• availability to connect to networked REST web service for data acquisition or 
transfer  

• code interaction with add-on code libraries from other sources.  

 



Assessment: Summative - Security folio (25%) & 70% of unit time  

• The response is a coherent work that documents the iterative process undertaken to develop 
a solution to a problem.  

• It includes data, tables, algorithms, diagrams, sketches, illustrations, and coded classes 
where/with? appropriate prototypes.  

• Part 1 — DATA:  

• Students are required to create a prototype application that interconnects data via a web service 
and a database from which the data sources provide an opportunity to visualise and perform 
abstraction to support a user experience.  

• • Part 2 — SECURITY:  

• Students are required to develop an individual cipher resource toolset using object-oriented 
programming techniques and security concepts and methods. This will include the use and support 
of external libraries.  

• Part 3 — USER EXPERIENCE:  

• Students are required to analyse a digital solution case study based on knowledge and skills 
developed in previous tasks and through individual research to assess the impacts of a future user 
experience.  

 

 



External Assessment (50% of Unit 4) 

• Lack of clarity on what this will look like.  

• What should be examined? 

• If ‘Creative Coding’ was in Year 12 it may be more suitable for being 
assessed in an external exam? 

• Given only 30% of Semester 2 available to teach Semester 2 material and 
prepare for this exam, this time constraint may be significant. 



Digital Solutions – Some Issues: 

Too much Content??? A common reflection of IT teachers I have spoken to. 
 
Pre-dominance of OOP – question complexity; appropriateness at this level. 
 
Some Coder’s comments: 

• Although object-oriented programming (in its myriad forms) remains a dominant theme in industrial 
software development, the use of object-oriented languages, such as Java, at the introductory level 
introduces considerable complexity and distracts from the core goals at the introductory level. 

•  Programmers mostly combine several programming techniques or paradigms, or ways to solve a 
problem. Functional, Procedural, OOP, logical… 

• Object-oriented programming is a collection of procedural snippets in an organized fashion. I think 
the lesson you are learning is that object oriented methodology helps maintain organization and 
maintainability. There are a lot of programmers who cannot make this distinction and will claim 
their programs are object oriented when they are more procedural. 

• Every OOP method is a short procedural program. If you don't know how to combine the small 
pieces (types, literal values, variables, operators, = assignment, if, for, etc) into bigger pieces 
(methods), how can you ever hope understand OOP.  

• Really understanding the ideas behind OO is hard, as a result most supposedly OO code is really 
mostly procedural. 



Carnegie Mellon University 
 

Replaced OOP Course with Functional Programming (#15-150 Spring 2017) 

• The purpose of this course is to introduce the theory and practice 
of functional programming (FP).  

• The characteristic feature of FP is the emphasis on computation as 
evaluation. 

 



• Some significant topics not included 

• eg. Nothing in course directly on AR & VR  

• OOP is not necessary to teach Ciphers, or Machine Learning. There are 
many viable approaches including functional languages.  

• The original content of Unit 4 in Draft 1 seemed a much more 
appropriate and valid approach (esp. if OOP was removed).  

• I believe the most interesting and enjoyable unit for the students will be 
Unit 1. Unfortunately though they will get no contribution to their final 
grade from any assessment they do in this unit.  

Issues: 



• One approach to resolve this would be to swap Unit's 1 & 3. Return the content of Unit 4 
back to Draft 1 or similar  

• but without the OOP - have perhaps as an option along with functional programming but 
not mandated.  

• Then place Unit 1: Creative Coding as the first unit in Yr 12 with the Unit 3: Digital 
Innovation as the final unit.  

• This would both encourage and help the students gain a better mark in Year 12, as well 
as place a more appropriate focus on both algorithmic programming and the great 
contexts being offered in the Digital Innovations unit. 

• There needs to be more emphasis placed on Algorithmic Design  

• i.e the use of Structure Design Charts or Nassi- Schneiderman Diagrams 

or Structure Diagrams (Peter Juliffe) 

• evidence to support this? 

• A Real Positive:  

• The use of actual marks rather than the current vague and easily 'massaged' criterion 
approach for IPT and ITS is welcome.  

 



What about the new Design Subject? 

The course introduction does state that some IT is included: 
 “… (this) course of study in Design can establish a basis for further education and 
employment in the fields of architecture, digital media design, fashion design, graphic design, 
industrial design, interior design and landscape architecture.” 

• Prototyping skills in digital modelling — interactive experiences 

• interface wireframe 

• website simulation 

• mobile application simulation 

• virtual reality 

• augmented reality 

• Prototyping skills in digital modelling — sequential experiences 

• digital presentation 

• video with or without audio (sounds, music, dialogue) 

• walk-throughs of spaces 

• short video loops such as GIFs and cinema-graphs 

• animated information graphics 

• animation 

• But … very little of ITS can be seen here. 

 

 



Prophecies of Doom!  

• “IT Teachers will not want to teach the new Digital 
Solutions subject; students will not want to enrol in it, 
and hence it will DIE.” 

• paraphrasing a very experienced IPT teacher 

 

• “The new DESIGN course is just Graphics re-done; 
there is no ITS to be seen here …” 

 - paraphrasing another very experienced IT teacher 



Only One (1) IT Subject: 
 

From QCAA: 

• The QCAA state-wide feedback revealed that there 
was a  

 “resounding voice”  

  for only one (1) IT subject  

   in Year 11 & 12 going forward. 

 

• Apparently, all the ITS teachers and the IPT teachers and the ICT SAS teachers 
saw no need for the separate skills and topics that they currently teach!?  



IT Skills needed in the future workplace 

IT skills required now requited in workforce as classifiable into the three 
aspects, or levels of competency.  

They are: 

• Digital Literacy;  

• Digital Fluency, and  

• Digital Mastery,  

 



Crunched by the numbers 

• The report ‘Crunched by the numbers: the digital skills gap in the workforce’ states that: 
 
“ … in the middle-skill job market, the world is increasingly divided between the jobs that demand 
digital skills and those that don't - and the ones that don't are falling behind.  
 
[The report goes on to suggest that] much of the debate over technology in the workforce has 
focused on sophisticated skills, such as writing code.  

• But the more significant impact on the middle-skill job market is in the humbler world of everyday 
software:  

• spreadsheets and word processing,  

• programs for medical billing and  

• running computerized drill presses.  

• [The argument is made that] to a large extent, a job seeker without the ability to use this software 
won't even get in the door. 

• This research documents the extent to which entire sectors of the US economy have no place for 
workers who do not at least have the basic digital skills to undertake tasks like word processing and 
maintaining spreadsheets. ...” 
 

http://hdl.voced.edu.au/10707/372822


The World Has Changed:  
We are at the beginning of a major Technology surge: 

Resulting in: 

a) the Digitization of more and more 
information, goods, and services, 

b) Globalisation  
- telecommunications,  

 - transportation,  

 - networks and standards. 

c) Intelligent Systems  

 – Machine Learning  
 & Robotics 

 

A little new Science 

Computing power increases/Moore’s Law 

Data explosion 

Democratization of 

• Knowledge 

• Digital Power 

• Innovation 

 

 

Leading to: 

• Disruption of Industries 
• Displacement of workers 
• Dematerialization of the economy 

 



The World Has Changed: 

 



• There are some 13 transferable enterprise skills that all 
the jobs in 1 ‘cluster’ share.  

• The demand for digital skills is up by 212% over the last 
3 years yet over 27% of school leavers have low 
proficiency in digital literacy (let alone any digital skills 
that could be classed at the level of fluency or mastery). 

• Also the demand for critical thinking skills is up 158% (a 
skill set that can be dramatically improved through the 
effective use of digital technology). 

 

”20 years ago, if you wanted to cure cancer, you would have gone into medicine, but if you 

want to cure cancer today you should go into software engineering.  

 

The possibilities are endless.”  

 

- Anna Emerson, SPLC old-scholar  & Google Software Engineer 



 



Portability within a ‘Cluster’ 





 



AI: 
• Australia is ranked last in the world when it comes to accessing the skills needed to deploy 

AI technologies. 

• Within 10-15 years, nearly 40% of Australian jobs will be automated.  

• “Using complex algorithms, Australian businesses are programming computers to analyse, 
learn and action vast volumes of data to help   

• combat credit card fraud,  

• speed up new medicine discoveries or  

• even improve your online shopping experience,”  

• “We’re seeing robotics AI in the form of  

• driverless trucks that improve safety for Australian mine workers,  

• autonomous machines manufacturing high-tech products  

• and even a robotic pharmacist being used at a Perth hospital to order and dispense lifesaving 
drugs,”  

 





Not all doom and gloom – consider ATM’s 

• Since the introduction  of ATM's into the USA 45 years ago, the number of Bank 

Tellers has doubled!  

 
• Over 100,000 new Teller positions since 2000 

• The main focus of what they do has changed though 

 

• In 1900, 40 % of all US employment was on farms. Today, it's less than 2%  
• And yet, a greater percentage of US Adults have been employed every decade since. 

 

• Technology magnifies our leverage and increases the importance of our  

• Our expertise, 

• Our judgment and  

• Our creativity.  

 





 



There is a very serious need to gain basic digital literacy skills  

• Advanced digital skills will be required for the future,  

• ‘computational thinking’,  

• ‘new-media literacy’,  

• ‘design mindset’, 

• ‘virtual collaboration’. 

‘The Second Machine Age’ will need good skills in: 

• ideation,  

• large-frame pattern recognition, and  

• complex communication 

• The clusters with the strongest future potential are:   

• The Carers,  

• The Informers, and  

• The Technologists  

• All very much IT centric. 

 



STEM: 



Resulting from 

a) the digitization of more and more information, 
goods, and services, 

b) Globalisation  
- telecommunications,  

 - transportation,  

 - networks and standards. 

c) Intelligent Systems  

 – Machine Learning & Robotics 

 

Andrew McAfee & Erik Brynjolfsson   

 

 

But there’s more!  A New Economic Model  



The Future of Wealth Distribution 

 



Co-CEO & co-founder of Atlassian - Mike Cannon-Brookes: 

• "If we're not investing in technology we're completely stuffed as a 
nation." 

• "I think fundamentally it's about talent -- that's our biggest challenge in 
this country. Talent, training, and STEM education in high schools is 
critically important." 

• … if the nation does not employ some form of Computational Thinking 
in schools, … we won’t have the workforce in 20 - 30 years' time that 
we will need. 

• "In the UK, kindergarten through 12 do Computer Science education; 
various states in the US are starting to mandate Computer Science as 
one of the things you graduate with in year 12 as a mandatory subject 
like Maths and English, …" 

 



Digital Literacy: 
- Mandatory requirement for all students: 

• Countries such as Vietnam and Mexico are setting a National Standard that their 
citizens have access to digital literacy training such as the IC3, and as it is 
Government endorsed with provisioned resources to make it financially viable. 

• In Australia, the majority of investment is attributed to STEM and in particular 
coding initiatives.  

• Unfortunately, this is really only catering for the group of students who would 
follow the IT Mastery pathway, that is the ‘Digital Solutions’ (Mastery) subject 

• and this means that some 80+% of those who will who use ICT as part of the general 
workforce population are omitted from the these STEM focussed funding initiatives. 



 



Digital Fluency: 

• This subject could be a re-worked version of the existing ITS subject,  

• Perhaps with some related Vendor certifications such as CISCO CCNA 
and/or CompTIA.  

• This would enable a student to have a learning pathway that may also include 
a VET training package so they are selecting subjects and learning for job 
categories using technologies other than the traditional IT specialist and may 
not necessarily be articulating into tertiary as approximately 60% of students 
go straight into the workforce on school completion. 

• There would be some effort needed to develop this Digital Fluency subject  

• But given the very well-refined and effective existing ITS course with 
schools very experienced in its implementation, it should not be difficult to 
create a new version that would fit appropriately into the continuum of 
Digital Literacy to Digital Fluency to Digital Mastery 
 
 



• Based on the current enrolment figures for IPT, it seems we cannot expect 
more than 10-20% of the cohort to enrol in the new non-mandatory Digital 
Solutions subject. 

• If we see the IT skills required as classifiable into the three aspects of  

•Digital Literacy;  

•Digital Fluency, and  

•Digital Mastery,  

• then the Digital Solutions course clearly offers a course we can classify as 
Digital Mastery. 

 

• IT Subjects for all Year 11 & 12 students: 



• What are your thoughts? 

• What can we do if we see some serious limitations 

• Design Draft 2 still open for feedback 

 

Where to Now?  


