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Overview of presentation



Current Policy Objectives

COAG Industry and Skills Council ministers have agreed to reforms 
that:

— remove obsolete and superfluous training products,

— create units of competency that are owned and used by 
multiple sectors.

Given the size and complexity of the national register, the 
department is supporting the Australian Industry and Skills 
Committee to progress these reforms.
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A unit of competency (unit) refers to a 
specific standard of performance required in 
the workplace. They can loosely be thought 

of as subjects. This chart presents the 
distribution of 2017 unit enrolments for all 

units that were current at some point in 2017.
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Development of a VET unit search engine

The VET Data Analytics and Industry Policy teams developed a tool 
to find duplicate units of competency.

The tool can be broken into two parts:

— Search Engine: Find relevant unit of competency

— Clustering Algorithm: Group similar units of competency







Development of a VET unit search engine
Pre-processing

This unit describes the skills and knowledge required to 
communicate in the workplace including gathering, conveying and 
receiving information and completing routine written 
correspondence.

It applies to individuals who perform a range of routine workplace 
communication tasks using a limited range of practical skills and 
fundamental knowledge of effective listening, questioning and 
non-verbal communication in a defined context under direct 
supervision or with limited individual responsibility.

No licensing, legislative or certification requirements apply to 
this unit at the time of publication.



communicate in the workplace including gathering conveying and 
receiving information and completing routine written 
correspondence it applies to individuals who perform a range of 
routine workplace communication tasks using a limited range of 
practical skills and fundamental knowledge of effective listening 
questioning and non verbal communication in a defined context 
under direct supervision or with limited individual responsibility
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commun+ workplac+ include+ gather convey receiv+ inform 
complet+ written correspond appli+ individu+ perform rang+ 
workplac+ commun+ task use rang+ skill knowledg+ listen 
question commun+ context supervis+ respons+

{communicate, communication} → commun+
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commun+ workplac+ include+ gather convey receiv+ inform 
complet+ written correspond appli+ individu+ perform rang+
workplac+ commun+ task use rang+ skill knowledg+ listen 
question commun+ context supervis+ respons+

Term Count TF

“commun+” 3 1.00

“workplac+” 2 0.67

“rang+” 2 0.67

Others 1 0.33

TF =
frequency

maximum frequency
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IDF = log
#units

#units with term

Term Count IDF

correspond 64 5.59

listen 286 4.09

convey 428 3.69

question 610 3.33

written 913 2.93

gather 941 2.9

receiv+ 1228 2.63

context 3788 1.51

task    4252 1.39

supervis+       5099 1.21

Individu+ 5677 1.1

complet+ 5698 1.1

respons+ 5837 1.07

workplac+      6315 0.99

commun+ 6399 0.98

rang+   6652 0.94

knowledg+   7189 0.86

skill 7929 0.77

inform 8450 0.7

Include 8991 0.64

perform 9399 0.6

use    13306 0.25

appli+  15986 0.07
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Term TF IDF TF-IDF

correspond     0.33 5.59 1.84

listen 0.33 4.09 1.35

convey 0.33 3.69 1.22

question 0.33 3.33 1.10

commun+ 1.00 0.98 0.98

written 0.33 2.93 0.97

gather  0.33 2.90 0.96

receiv+ 0.33 2.63 0.87

workplac+      0.67 0.99 0.66

rang+   0.67 0.94 0.63

context 0.33 1.51 0.50

task    0.33 1.39 0.46

supervis+       0.33 1.21 0.4

individu+  0.33 1.10 0.36

complet+ 0.33 1.10 0.36

respons+ 0.33 1.07 0.35

knowledg+   0.33 0.86 0.28

skill 0.33 0.77 0.25

inform 0.33 0.70 0.23

Include 0.33 0.64 0.21

perform 0.33 0.6 0.20

use    0.33 0.25 0.08

appli+  0.33 0.07 0.02

TF_IDF = TF × IDF

Development of a VET unit search engine
Weighting



Development of a VET unit search engine

Video
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Tested our search tool and machine learning against the 
findings from consultants focussing on units related to “Skills 
for Environmental Sustainability”.

Found 573 relevant units, which included all but 8 of 213 units 
identified by the consultant.

We used machine learning to help reveal how these 573 units 
were related.

Example application 1: demonstrating machine 
learning by grouping units related to 

“environmental sustainability”



This is a Dendrogram. 
It’s a bit like an 
evolutionary tree, 
illustrating how 
similar units are 
according to the LDA 
algorithm.

Example application 1: demonstrating machine 
learning by grouping units related to 

“environmental sustainability”



Here we’d consider 
Ants and Whales to 
be closely related and 
therefore grouped 
together.

But here we’d only 
consider Budgies and 
Cockatoos to be 
closely related.

Example application 1: demonstrating machine 
learning by grouping units related to 

“environmental sustainability”



Latent Dirichlet Allocation groups related units in “Environment and Sustainability” using unit text descriptions

• Workplace 
policy and 
procedures for 
sustainability.

• Liquid waste 
collection.

• Waste 
processing, 
re-use, 
covering, 
compacting, 
management, 
disposal and 
storage.• Water sampling, testing and 

quality control.
• Maintain water treatment 

components, hypochlorite 
disinfection, activated 
carbon processes, algae 
outbreaks.

• Sustainable 
practice.

• Home 
sustainability.

• Sustainable 
resource use.

• Applying 
sustainable 
principles..

• Minimise waste 
impact.

• Energy efficient 
lighting.

• Sustainable 
energy practice.

• Energy 
management 
for buildings.

• Problem solving, develop 
engineering solutions, use 
tools, use products or product 
production for:  wind energy 
conservation systems, energy 
sector work, renewable 
energy systems, energy 
supply systems. 

• Energy reduction in buildings, 
offices and retail space. 

• Diagnose faults in renewable 
energy systems.

• Planning environmental management 
and projects.

• Apply environmental legislation, codes, 
and decision making.

• Improve environmental performance. 

• Firearms for pest control, humane 
animal destruction.

• Euthanize and observe Livestock.
• Fumigate pests, plant disease.
• Pest reporting.
• Recognize permaculture threats.
• Manipulate a honeybee brood.

• Develop team and community 
sustainable resource use.

• Manage sustainability non-
conformance, emissions and 
sustainable transport audits, and 
sustainability process impacts.

• Respond to sustainability regulation.



A grouping for all 573 
units related to 
“Skills for 
Environmental 
Sustainability”.

Illustrates the 
relationship between 
roughly 1100 pages 
of text. 

Example application 1: demonstrating machine 
learning by grouping units related to 

“environmental sustainability”



Example application 2: grouping units related to 
“team work and communication”, a detailed 

validation
A second test case searched for units relevant to “team work 
and communication”, identifying 101 units.

Our Industry Advice branch read the descriptions for all 101 
units, comparing the machine learning against expert human 
learning. 

10 groups of units were clearly identified, covering the 
following general themes of:

— “diversity”, “lead and manage relationships”, “lead others”, 
“conflict”, “mentoring and coaching” and “leadership 
communication”.



8 of these 10 groups were assessed to also have two 
meaningful subgroups.

Just 8 units were assessed as irrelevant to the search query (an 
estimated miss-classification rate of ~ 8%).

Example application 2: grouping units related to 
“team work and communication”, a detailed 

validation





LDA has successfully identified units which are similar and 
revealed previously unknown groupings across units.

Allows automated comparison between proposed units and 
current units.

Can therefore identify where skills needs are shared between 
multiple industry sectors.

Conclusions



Could provide support for:

– identifying redundant and closely related units in skill areas 
shared by multiple industries.

– deleting redundant units and reducing the number of 
related units by establishing new units for cross industry use.

Conclusions



VET Data Analytics search algorithm and LDA grouping 
algorithm will soon be integrated with training.gov.au.

Available for use by all jurisdictions, Skilled Service 
Organisations and interested parties.

Conclusions


