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Indigenous	
  students	
  are	
  under-­‐represented	
  in	
  the	
  university	
  
sector,	
  parMcularly	
  science.	
  	
  

Problems:	
  

•  reduced	
  compleMon	
  rates	
  at	
  the	
  secondary	
  school	
  level	
  

•  students	
  who	
  do	
  conMnue	
  to	
  Year	
  12,	
  oRen	
  opt	
  out	
  of	
  
mathemaMcs	
  

A	
  soluMon:	
  

The	
  Koorie	
  Academy	
  for	
  Excellence	
  (KAE)	
  (established	
  2012)	
  

•  encourage	
  and	
  support	
  indigenous	
  students	
  to	
  
complete	
  their	
  secondary	
  educaMon	
  

•  encourage	
  and	
  support	
  students	
  to	
  pursue	
  educaMon	
  
at	
  university	
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Community (KAE) 
+ 

Indigenous Strategy Office 
+ 

College/Faculty 
+ 

Academics 

Engage Senior Secondary Indigenous Students 

  Credit for university subject  
  Numeracy is relevant (& fun) 
  University is possible 
  Support available 

Links with the indigenous 
community 

Redevelop STA1DCT: 
 

  culturally contextualized 
  curriculum modularized 
  retain academic rigor  

with same assessment of 
  5 assignments 
  numeracy quizzes 
  final examination 

Trickle down effect to 
younger students  
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MODULE A 
19-22 January 

Gathering useful 
data & turning 
data into useful 

information 

2 Assignments 

MODULE B 
May/June 

Uncertainty & 
Probability 2 Assignments 

MODULE C 
30 June – 2 July 

From data to 
decision 1 Assignment 

Final Exam
ination 

The	
  subject	
  develops	
  fundamental	
  numeracy	
  skills	
  and	
  criMcal	
  thinking	
  skills.	
  	
  

ParMcipaMon	
  in	
  this	
  program	
  will	
  help	
  students	
  see	
  the	
  relevance	
  of	
  numeracy	
  
skills	
  in	
  their	
  lives	
  and	
  encourage	
  students	
  to	
  consider	
  a	
  future	
  in	
  science	
  and	
  
mathemaMcs.	
  	
  

STA1DCT_IND	
  	
  	
  Data	
  Based	
  CriMcal	
  Thinking	
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MODULE A 
19-22 January 

4 days 

6 lectures 
4 computer labs 

numeracy quiz classes 

MODULE B 
May/June 

3 days total 

3 lectures 
3 computer labs 

numeracy quiz classes 

MODULE C 
30 June – 2 July 

3 days 

3 lectures 
2 computer labs 
exam revision 
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Module A: 
Gathering useful data & turning data into useful 

information 
Key Questions 

1. Does evidence collected from data effect everyday life? 

2. Is the sample representative of the population of interest? 

3. How can we numerically and graphically explore the 
characteristics of variables? 

4. How can we numerically and graphically explore the 
relationship between two variables? 
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Module A: Gathering useful data & turning data into useful information 
Lectures 
  Introduction to data 
  Introduction to critical thinking  
  Populations and samples 
  Population parameters and estimates 
 Representative samples 
  Sampling bias and non-response bias 
  Simple random sampling 
 Understanding general formulae 
 Measures of location:  

    Average and median 
  Proportions and percentages 
 Measures of spread:  

    Range, variance and standard       
        deviation 

 Graphical representations of data: 
Histograms, line plots, pie charts & 
column charts 

  Thinking critically with numerical and 
graphical measures 

  Exploring relationships between two 
variables 

  Linear equations 
  Scatterplots and the correlation 

coefficient 
 Comparing two categorical variables 
 Correlation does not imply causation 
 Confounding variables 
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Module A:  
Gathering useful data & turning data into useful information 
Computer Labs 

 Introduction to Excel 
 `N choose n’ calculations 
 Proportions and percentages 
 Sampling 
 Location and spread estimates in Excel 
 Using ‘IF’ statements in Excel to count occurrences 
 Histograms and line plots in Excel 
 Symmetric and skewed histograms 
 Scatterplots in Excel 
 Correlation and the importance of graphically assessing 

linearity 
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Module B: 
Uncertainty & Probability 

Key Questions 

1. What is the relative frequency interpretation of probability? 

2. What are the basic rules of probability? 
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Module B: Uncertainty & Probability 
      Lectures                                           Computer Labs 

 Observational studies & 
experiments 

 Relative frequency interpretation 
of probability 

 Equally likely outcomes 

 Important probability definitions 
& results 

 Events & complements of events 

 Probability & independent events 

 Dependent events & conditional 
probability	



 Equally likely outcomes 

 Random number generation in 
Excel 

 Probability simulations 

 Estimating probabilities from 
simulations in Excel 

 Relative frequency interpretation 
of probability & comparisons 
with estimated proportions 

 Calculating conditional 
probabilities	
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Module C: 
From data to decision 

Key Questions 

1. How can misconceptions of probability 
lead to flawed judgements? 

2. What is the gambler’s fallacy? 

3. How can I use confidence intervals so that 
I, and others, can make informed decisions?  
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Module C: From data to decision 
      Lectures                                           Computer Labs 

 Misconceptions of probability 
and flawed judgements 

 Coincidences 

 Simpson’s Paradox 

 The gambler’s fallacy 

 Confidence intervals 

 Confidence intervals for 
proportions 

 Confidence intervals for 
averages 

 Revision 

 Interactive computer test for 
ESP – coincidence or proof 

 An example of Simpson’s 
Paradox 

 Simulating confidence intervals 
in Excel to understand 
‘confidence’ 

 Decisions from confidence 
intervals 

 Revision	
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Customising some examples 

 Ray Morgan poll of AFL supporters “Aboriginal culture is 
an essential component of Australian society." Discussion - 
histograms & column charts, proportions and percentages. 

Roy	
  Morgan	
  research	
  Roy	
  Morgan	
  Single	
  Source	
  (Australia),	
  January	
  2013-­‐December	
  2013,	
  n=7,472	
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Customising some examples 

  Statistics of 2014 Indigenous AFL players –                
means, medians, modes, proportions, correlation.  
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Customising some examples 

  AFL Statistics 2014 



17	
  La	
  Trobe	
  University	
  

Customising some examples 

 IndigenousAFL players cultural groups and state of origin - 
proportions and percentages 

 Eddie Betts’ list of best AFL indigenous players in discussion of       
‘N choose n’ 
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Customising some examples 

 Future referendum 2016/17-recognition of Indigenous Australians in 
the constitution* –quantitative  vs  categorical  

 

*	
  HypotheMcal	
  data	
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Customising some examples 

 NATSISS (National Aboriginal and Torres Strait Islander Social 
Survey) data – percentage increase and decrease 
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Customising some examples 

 Used both 
 NATSIHS (National Aboriginal and Torres Strait Islander Health 

Survey)  
 NATSISS 

 

to discuss 
  
  quantitative  vs  categorical  
  experimantal vs observational 
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Customising some examples 

 Aboriginal children’s games - in 2009, the Australian Sports 
Commission published Yulunga Traditional Indigenous Games, a 
book outlining a collection of indigenous games primarily the be used 
as a contribution towards implementation of indigenous Australian 
perspectives across the education curriculum   
 

 Nanyima (’to play about”) catch-ball game – probability of winning 

 Walbiri memory-testing game – probabilities of correctly guessing 
items  
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Customising some examples 

 NAPLAN scores–indigenous  

and non-indigenous comparisons 

- attendance rate and reading  

score in Semester 1, Queensland, 

2009 
 

 Source:	
  Performance	
  Insights:	
  School	
  Aaendance,	
  	
  
Department	
  of	
  EducaMon,	
  Training	
  and	
  Employment,	
  	
  
October	
  2013	
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Customising some examples 

 
  It was offered to 6 students who were part of the Koorie Academy of 

Excellence.  
  These students were all studying VCE/VET.  
   4 students commenced, but one withdrew due to personal reasons.  
 All 3 students who sat the exam and completed the assessment were 

successful. 
 All were year 11 students from a variety of secondary colleges in the 

Northern region. 
  They were all learning Further Maths. 
  The pilot may be expanded in 2016, depending on funding. 
  Students will get credit for this subject at university. 
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