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Questions:
• Do our current approach in teaching statistics in schools prepare our 

learners adequately for the the emerging job market? 

• How can we adapt our teaching of statistics to prepare learners?
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Historically

Where or how do I get the best yield?



Statistical research process



The following is a possible list of causes of variation:

a) Measurement error

b) Process variation 

c) Induced variation

d) Sample variation

e) Natural variation

f) Multiple variations

Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). Guidelines for assessment and instruction 

in statistics education (GAISE) report: a pre-k-12 curriculum framework. Alexandria: American Statistical Association.

Variability



Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). Guidelines for assessment and instruction in 
statistics education (GAISE) report: a pre-k-12 curriculum framework. Alexandria: American Statistical Association.

GUIDELINES FOR ASSESSMENT AND INSTRUCTION IN STATISTICS EDUCATION (GAISE)



Importance of statistics today:
• Numbers govern our lives. We find numbers in the newspapers, reports at 

work and all around us humans are bombarded with quantitative 
information ranging from results from experiments to crime and other 
statistics. 

• Modern man needs sound statistical reasoning to cope with the 
quantitative information as a citizen, employee or family member in order to 
have a healthy, happy and productive life.

• It is not only required from them to make informed personal choices but 
also to improve quality and enhance productivity as effective employees at 
the workplace. 

• However, humans as consumers of information must be highly sceptical of 
the reliability of other people or organisations’ claims and must be able to 
confront those authorities confidently. 

(Franklin, et al., 2007, pp. 2-3; Gal, 2004, pp. 4-5).
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Requires data

Internal
External









https://www.visualcapitalist.com/what-happens-in-an-internet-minute-in-2019/





Big Data: Google Server “Farm”







Currency

https://moneyconnexion.com/per-second-earnings-of-top-companies.htm
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• The all present idea of variability are at the root for the existence of 

statistics. (Non-deterministic answers.)

• For statistics data are not just numbers but numbers within a context.

• We may use mathematical processes to determine when and how things 

happen but to answer the “why” question we need statistical reasoning.



• Describe the basic 

features of the data 

• Provide simple summaries 

about the sample and the 

measures. 

• Simple graphics analysis

• Quantitative analysis of 
data.



The Anscombe’s quartet (1973 by 
the statistician Francis Anscombe)





Exploratory
Data

Analysis Data detectives
• Statisticians historically started by exploring and based on 

their exploration they confirmed the underlying statistics.

• The confirmation techniques and procedures became less 

flexible and the exploration started to take less priority.

• The best way to learn statistics is to begin with 

exploration. 

John
Tukey Tukey, J. W. (1977). Exploratory Data Analysis. Reading: Addison-Wesley Publishing.
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Data detective tools

Tukey’s introduction of simple data tools, such as stem and leaf plots 
and boxplots, paved the way for students at all levels to analyse real 
data interactively without having to spend hours on the underlying 

theory, calculations, and complicated procedures 

Ben-Zvi, D., Makar, K., & Garfield, J. (2018). International Handbook of Research in Statistics Education. Cham, Switzerland: Springer.



EDA
Focus within the data

Not extending 
beyond the 

data



Parametric approaches 

Certainty and chance: What is the probability 

that the proposed cause can take place as a 

possible event?

Confidence levels: To what level can I trust the 

inference made about the cause? What 

provides confidence that the inference is 

possible and probable? 



• Complicated

• Reliance on parameters

• Exclude the context



Artificial Intelligence
Machine Learning

The scientific study of algorithms and statistical 
models that computer systems use to effectively perform a 
specific task without using explicit instructions, relying on 

patterns and inference instead.
Data mining – unsupervised learning – Predictive analytics





The answer to my question is non-deterministic



• Taught in the context of games of change or options
• Probability is examined in paper 1 and statistics in paper 2
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Computer
Software

Developments



Purpose build training software Click  Drag  
Think



Situation:
A farmer made a statement that last year was a very dry 
year. He based it on the rainfall figures for the last 5-years:
• 2014: 49 inches
• 2015: 52 inches
• 2016: 46 inches
• 2017: 58 inches
• 2018: 32 inches
Do you think he has a valid argument?

Let us turn to data to consider his statement:
• We collected the data for annual rainfall over a 100-year 

period for the area
• The data was then placed into the software for analysis
• Various graphical representations were created
See if you agree with the farmer. 













Coding
meets
data
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Data
Storytelling



https://bluemoondigital.co/our-blog/5-elements-storytelling-data/amp/



Infographics

Design
meets

Mathematics
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Modelling, simulation or randomisation 

Informal Inferential Reasoning:







Modelling, simulation or randomisation can 
be used as a useful device for inference:
•First, you set up a model of a process in which chance is the only factor 

influencing the outcomes. 
•The second stage is repetition—you repeat the process. 
•During the third phase you plot the distribution of the summary statistics in 

order to determine how likely the actual result or one even more extreme 
would be.  
•Finally, you reach—or infer—a conclusion. 
• If the probability of getting a summary statistic as extreme as that from your 

actual data is small, conclude that chance isn’t a reasonable explanation. If the 
probability isn’t small, conclude that you can reasonably attribute the result to 
chance alone.

(Watkins, Scheaffer, & Cobb, 2008_B, p. 17).
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https://www.slideshare.net/FlinkForward/moon-soo-lee-data-science-lifecycle-with-apache-flink-and-apache-zeppelin

Future: A standalone  subject?
Data Science as a subject on 

it’s own.
OR

Integrated with subjects 
where measurement are 

made.



https://www.slideshare.net/FlinkForward/moon-soo-lee-data-science-lifecycle-with-apache-flink-and-apache-zeppelin

Development focus:
• Informal inferential reasoning
• Modeling, simulation and 

randomisation
• Probabilistic reasoning
• Use of technology
• Design and data storytelling 
• Coding and data
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