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Recent projects
• Learner Profiles
• AI playground
• AI literacy courses
• Feedback automation
• Self-regulated learning trial



Session outline

• Changes in Education and Current Drivers
• Role of Technology
• AI and Learning Analytics
• Teaching & Assessing Complex 
Competencies

• How AI and Learning Analytics can support 
Competency Development

• Challenges and opportunities
• Prospects for the future

6



• Quiet revolution in education 
~ 20-30 years ago

• Mainly driven by the 
technologies

Changes in education landscape



Classroom in the 1970s



Classroom in the 1990s



Classroom in the 2020s



Classroom in the 2020s



• Job mobility
• Lifelong learning and upskilling
• Artificial Intelligence & Industrial 

Robots
• Alternative educational providers
• Preparing for workplace

Changes in education landscape



• Increasing social mobility
• Education key factor 

• Expand access to higher ed
• More flexible and personalised modalities 

• Focus on skills employers want
• Equip students with generalisable skills

• Demands for accountability
• Demonstrate student attainment of skills 

and competencies

Societal needs



Learning from, working with and 
leveraging value from technologies

Jobs of the future



“There is no doubt that AI will revolutionize the delivery and 
management of education and learning, ... And while we believe 
that teachers will not be replaced by machines by 2030, we still 
need a dynamic review of how AI will transform teachers’ roles.” 

UNESCO, April, 2019

Role of teachers



Growing complexity of teaching profession
• How to ensure students are well-prepared for the future?
• How to personalise student learning?

• One size does not fit all



Growing complexity of teaching profession
• How to capture learning progressions?  

• Just measuring academic grades is not enough
• How to support teachers in dealing with growing complexity



• Ensure year of learning 
for each student

• Monitor learning 
progressions

• Demonstrate 
attainment of critical 
skills

At the same time…



• Decreasing funds for 
education

• Teacher shortage
• Casualisation of the 

teaching workforce
• COVID-19
• Decreasing PISA scores

To make things worse
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Turning towards technology
• Educational technologies allow to 

• Collect data in a systematic manner
• Personalise learning
• Detect weaknesses and places for intervention
• Automate routine activities



Teacher

FEEDBACK

FEEDBACK

The learner

The learning tools

The learning activities

Digital learning



Pedagogy first
• Needs to be pedagogically informed inclusion of 

technology
• Technology for technology sake a common pitfall 



Learning analytics
• Use of digital data to understand and improve learning

• Prediction of students at-risk
• Dashboards & visualisations
• Automated feedback
• Learning personalisation
• Career planning
• Content recommendation
• Decision support
• Curriculum improvement
• Monitoring growth



• Feedback loops are currently weak
• Learning analytics (& AI) need to 

strengthen the feedback loops

Feedback loops



• Adjust to students’ knowledge, 
needs, and motivation

• Different forms of personalisation 
over time

• Learner profiles latest ‘hot’ topic 
today

• Longer-term outlook than other 
personalisation technologies 

Personalisation



Learning analytics
• Different levels of complexity



Learning analytics
• Most schools focus on reporting



• More and more data being collected 
at schools

• Data often poorly organised and 
managed

• Data in independent silos
• Limited use of data to support 

teaching
• No longitudinal insights into learning 

development

Current situation in schools



Learner profiles
• Practical adoption of learning 

analytics in schools
• Monitor learning progressions and 

complex competency 
development

• Teacher professional 
development in data and 
analytics

• Data informed decision-making 
for school teachers



• The latest approach to personalisation
• Could include

• Knowledge 
• Skills
• Competencies/capabilities
• Beliefs
• Attitudes
• Wellbeing
• Motivation
• Prior knowledge
• Basic demographics
• Attendance
• Standardized test scores
• Behavior

Learner profiles



• Integration of data is essential 
for understanding student 
learning

• Explicit focus on teachers 
rather than administrators

• Later: Support school 
management through the 
aggregation of data

• Focus on learning, not 
accreditation 

• Identify students who are 
falling behind 

Learner profile pilot



Wide range of data
• Grades
• Standardised tests
• Attendance
• Skills & Competencies
• Wellbeing 
• Use of digital tools and 

services (LMS, Library)
• Extracurricular activities
• Learning progressions over 

time

Learner profile pilot



• Include staff early in 
design process

• Need to get input from 
teachers on what matters 
to them

• Identify challenges and 
barriers for project’s 
adoption

Learner profile pilot



• Positive feedback from 
teachers

• Identified students that 
were struggling that 
would otherwise be 
missed

• Increasing interest in 
wellbeing 

Learner profile pilot: Early results



What is artificial intelligence?

Making intelligent 
machines, especially 
intelligent computer 
programs. 



What is intelligence?
• Ability to learn
• Ability to adapt
• Ability recognise patterns
• Ability to solve problems
• Self-awareness?



Two flavours of AI
Symbolic AI
• Based on logic
• Inductive and deductive reasoning
• Involves clever “searching” for a 

solution

Machine Learning
• Figuring rules from data
• Less formal
• Messy and inconsistent



History of AI part 1: ‘Symbolic’ AI
1940s–1950s

• Turing's "Computing Machinery and Intelligence“ and Turing’s test
• Early chess playing programs, checkers, geometry solving problems, 

theorem provers 
• This will be easy: 10 years from now, AI will beat human in chess

1960s–1970s
• Dose of reality: Making AI is actually not so easy

1980s–1990s
• AI Winter. AI was not popular anymore
• Neural networks need a lot of data
• Focus on capturing knowledge manually
• Deep blue defeated Kasparov – a lot of buzz generated



History of AI part 2: ‘Machine Learning’ AI
2000s–2010s

• Let AI learn itself from data – no need to manually capture 
knowledge

• Internet and digitalisation brought a lot of data
• Cloud computing brought power 
• Deep learning

• Large neural networks with a lot of data
2020s and beyond

• Solving the problem of explainability
• How to best use these systems?



Suppose we want to estimate house value

Original idea: Talk to experts
It depends on 

• Size of house
• Size of lot
• Location
• Type (House/Apartment/Townhouse)
• On a corner?
• Number of rooms
• Room layout
• How old
• # parking spots
• Pool? 
• Proximity of good schools
• Public transport
• .....

What is ‘Learning’ in Machine Learning



We build a model of things that affect house price

Price = size (sqm) * ? + rooms * ? + pool (y/n) * ?

What is ‘Learning’ in Machine Learning



We build a model of things that affect house price

Price = size (sqm) * ? + rooms * ? + pool (y/n) * ?

Expert: each sqm increases the price by ~ $3,000

What is ‘Learning’ in Machine Learning



We build a model of things that affect house price

Price = size (sqm) * ? + rooms * ? + pool (y/n) * ?

Expert: each sqm increases the price by ~ $3,000

Price = size (sqm) * 3,000 + rooms * ? + pool (y/n) * ?

What is ‘Learning’ in Machine Learning



Get past sales data

What is ‘Learning’ in Machine Learning



Three question marks are three model parameters 
that we learn (estimate) from the data

Price = size * ? + rooms * ? + pool * ?

We learn three parameters from training data

What is ‘Learning’ in Machine Learning



Needs training data with 
known “outcome” (labelled 
data)

Steps:
• Specify model structure
• Finds parameters that best 

fit known inputs to outputs 
• We apply the model on the 

new data

Supervised learning 



Neural networks



Benefits of Machine Learning
• Build AI much faster – no need for so much expertise
• Capture previously unknown patterns
• Steps toward ‘Generalisable’ AI



Drawbacks of Machine Learning
• Hard to explain its reasoning

• Can we be certain it will work correctly?

• Requires a lot of data
• A LOT OF DATA

• Needs a lot of computing power and storage space



Transformers & Large Language models

Significant technical advancements 
• Can be run in parallel on multiple computers
• Can be trained with whole inputs rather than word-by-

word

Actually quite simple

Led to large, General Pre-trained Transformers (GPT) -> 
General AI



Rapid growth in size



GPT-3 vs GPT-4

45TB textual data as input

800GB to store the model



AI in education



Some ideas for using AI
• Generating learning materials

• Generating personalised learning materials

• Automating parent reports
• (Automating bunch of reports)

• Supporting student creativity
• Providing formative feedback
• Career planning



ACARA HASS curriculum Grade 4



ChatGPT to generate a lesson plan



Practicing & formative feedback



Insanely useful and 
powerful



Clever uses: Generate a crossword

Please act as a subject matter expert on the topic of Anzac Day 
crosswords. 
You know how to describe words that intersect each other on a 
crossword grid. You can also write meaningful clues. 
Could you please come up with 6 words for a crossword on the 
topic of Anzac Day appropriate for Secondary School Children? 
The words will be placed on a crossword grid, and some words 
need to have at least 1 character in common



Clever uses: Generate a crossword



Generate a crossword



Make it harder for AI to help

Ask things that AI doesn’t know about
- Ask students to summarise class discussions

Ask students to self-reflect on a particular topic
- Ask students to embed their own experience 

into their responses 

AI and assessment



Embed AI into assessment

Assess the process of using AI
- Assess how AI is being used to generate response
- Assess the quality of prompts and critical thinking 

embedded in the prompts

AI and assessment









Education and future work



1. Discrete “hard” skills
2. Enterprise skills

Mapping curriculum with job descriptions



Competency development 



Evidence of achievement

Why competencies?
Developmental



• Terminology unclear
• Also known as capabilities
• Also known as graduate attributes
• Also known as graduate qualities

Elements of competencies

Attitudes

Competency



Australian Curriculum capabilities



IB Learner Profile



Challenges
• Definition: How are competencies defined? 
• Measuring: How to measure competencies?
• Teaching: How to teach for competency development? 
• Adoption: How to implement learner profiles in practice?
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• Teaching: How to teach for competency development? 
• Adoption: How to implement learner profiles in 

practice?
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Defining competencies
• Focus on theoretically validated constructs
• Clarity critical for shared understanding
• Avoid mixing apples and oranges

• Critical and creative thinking
• Critical thinking: rational, convergent, analytical, logical
• Creative thinking: intuitive, divergent, speculative, 



Defining competencies
Critical and creative thinking

• Critical thinking: rational, convergent, analytical, logical
• Creative thinking: intuitive, divergent, speculative, 



Defining competencies
Personal and social capability
• Self-management
• Self-awareness
• Social management
• Social awareness



Defining competencies
AI and Learning Analytics?

Up to us to define constructs 
carefully 

Ensure shared understanding 



Defining competencies
Can AI do the dirty job for us?

Automated mapping of 
differently defined 
competencies & skills across 
different areas



Measuring competencies 
Common approaches
• Teacher’s professional judgement
• Student’s reflective judgement 



Measuring competencies 
Often based on rubrics

• Dimensions
• Levels of progression
• Performance standards



Measuring competencies 
• Holistic assessment at predefined timepoints
• Subject-specific assessment within assessment rubrics
• Continuous assessments



• Ability to recognize when 
competencies are demonstrated

• Require in-depth understanding 
of rubrics

• Time consuming
• High cognitive load

Measuring competencies 



Measuring competencies 
AI and Learning Analytics?

Great opportunities for automating rubrics
• Text analytics (sentiment, creativity, critical thinking)
• Social network analysis (social capability, social 

awareness)
• Learning behaviour analysis (self-regulation, self-

management)



Learning analytics



Example
• Utilising mapping of competencies in the curriculum
• Combine static data about programs, courses and 

assignments and student grades to derive models for 
assessing complex competencies

• Program consists of courses
• Each course has assignments (MCQ, exam, essay etc)
• Each assignment is mapped to competency

• Directly: (e.g., accreditation data),
• Indirectly (e.g., graduate qualities mapped through course 

objectives)



Australian Teaching Standards



Primary Education Standard mapping
Assessments

Standard 1
(know students and 

how they learn)

Standard 2 
(know the content 

and how to teach it)

Standard 3
(plan and implement 

effective T&L)

Standard 4
(create and maintain 

safe learning env.)
1018_Cont assessment X
1018_Pamphlet X
1018_Project X
1076_Presentation X
1076_Report X X
1077_Essay X X
1102_Play Plan X
2006_Resource folder X
2056_Review X
2056_Unit of work X X 
2058_Case study X
2058_Project X
2061_Essay X
3062_Case study X
3079_Presentation X
4100_Project X
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• 1102_Play Plan is a poor 
measure of teaching 
standard #4 

Quality of measures



Note: The stroked bars represent assessments with item discrimination values less than 0.50, while the dotted bars represent misfitting items. 

Competency development over time



Student ID Standard 1 Standard 2 Standard 3 Standard 4

1001 1.00 0.10 0.98 0.03

1002 1.00 1.00 1.00 0.96

1003 0.03 0.00 0.01 0.00

1004 1.00 0.98 1.00 0.96

Estimating competency development



Grouping students by competency 
development 



Richer description than GPA



UniSA Graduate qualities



Graduate qualities assessment project
• How do UniSA graduates attain graduate qualities? 
• What programs are good/bad in terms of GQs? 
• What courses need to be tweaked to allow better 

assessment of GQs?
• What GQs do we need to focus on? 



Teaching for competency development
Unclear at the moment. 

Couple of approaches:
• Add-on to existing teaching, external to curriculum
• Identify existing teaching activities that develop 

competencies
• Competency mappings

• Redesign teaching activities to integrate competencies
• Ability to demonstrate competencies
• Feed data back to teachers so they can deploy interventions



Provide opportunities to 
demonstrate competencies

• Gamified learning experiences
• Interactive and immersive learning 

experiences

AI and Learning Analytics?



Key adoption lessons
• Include teachers early in the project
• Provision of the data is not enough
• One size fits all does not work
• Build on existing projects and initiatives

101



Key adoption lessons
• “Just start” – don’t wait for everything to be clear
• Create broader awareness across staff
• Adoption is far more about people than technology
• Focus on easy wins before brining in big changes

102



We are assessing products, not processes
• AI use is about the process
• Dissertation is the product
• If we really care about the process, then the assessment 

needs to change



Reporting the use of AI
• AI will be ubiquitous 

• AI will be part of NVivo and SPSS
• What about PPT slide designer?

• It sends the wrong message
• Will Google disclose if they used AI to build their products? 



Doing it ‘the hard way’
• Will ‘artisan’ companies be valued more for doing it “the 

hard way”?
• Will an employee get fired if he uses AI to do his work? 



AI will reshape what creativity means
- Routine AI vs Creative AI? What is the difference?
- Grammarly vs ChatGPT? What is the difference?
- Reporting ChatGPT as a source? 



Writers Guild of America’s AI Statement 

• AI-generated 
material is not 
“literary material”

• No sharing of credit 
(and money) with 
software companies

https://variety.com/2023/biz/news/writers-guild-artificial-intelligence-proposal-1235560927/



Doing it “the right way”






Learning with AI should be like Military training

• Heavy use of new technologies
• Martial arts still have a role in military training 

• Balanced approach to training 



AI policy
• AI will be everywhere
• Genie is out of the bottle – we wont be able to stop it
• Must teach students how to use AI technologies
• Need to reflect the reality of the society
• Need to include students’ voice – what do they want 

from AI policy? 



• Can we use competencies to 
tailor to their needs and 
aspirations?

• Students aspirations to drive 
interventions

What about students?



Prospects for the future
• Construct definitions and mapping

• How to define constructs?
• Can AI help with incompatible models?

• Construct measuring –
• Focus on development and learning
• Can data and analytics help give more unbiased and time-

consuming measures?
• Teaching for competencies 

• Ensure competencies can be demonstrated 
• How to leverage immersive environments? 

• Adopting effectively
• Ensure teachers are being heard
• Use AI & learning analytics to support learning and development



Thank you

Vitomir.Kovanovic@unisa.edu.au

C3L@unisa.edu.au



https://www.unisa.edu.au/research/c3l/conference23

AI and Education Futures Conference (Nov 3-4)



8:30 am - 9:00 am Registration
9:00 am - 9:30 am Conference Opening
9:30 am - 11:00 am Keynote (Tanya Joosten)

11:00 am - 11:30 am Break
11:30 am - 12:30 pm AI and Ethics Panel
12:30 pm - 1:30 pm Lunch & Networking

1:30 pm - 2:30 pm DfE Presentation
2:30 pm - 3:00 pm AI and Wellbeing Presentation
3:00 pm - 3:30 pm Afternoon tea & Networking
3:30 pm - 4:30 pm AI and Assessment Panel
4:30 pm - 5:00 pm Partnering with C3L
5:00 pm - 6:30 pm Posters and Drinks

AI and Education Futures Conference (Nov 3-4)

Friday program Saturday program
8:30 am - 9:00 am Registration
9:30 am - 11:00 am Opening and Keynote (Dragan Gasevic)

11:00 am - 11:30 am Morning Tea & Networking
11:30 am - 12:30 pm Teaching with AI: Prompt engineering
12:30 pm - 1:30 pm Lunch

1:30 pm - 2:30 pm Complexity Leadership for Improving Self-Regulation in School

2:30 pm - 3:00 pm AI and Classroom Practice Presentation
3:00 pm - 3:30 pm Afternoon Tea & Networking
3:30 pm - 5:00 pm Workshops

• Industry Engagements
• Leadership Workshop
• AI Playground
• AI and Creativity
• AI and Assessment
• Learner Profiles

5:00 pm - 5:30 pm Conference Close



https://www.unisa.edu.au/research/c3l/conference23

AI and Education Futures Conference (Nov 3-4)
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