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What is statistics'

A Mentimeter

- What comes to your mind thinking of statistics?
Please, name 3 words.
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| (a) DIMENSION 1 1 THEIN?«'ESTIGATNEEYCEE]
(PPDAC)

Interpretation

Conclusions ~Conclusions Problem ) . .
New ideas * Grasping system dynamics
Communication * Defining problem

Analysis Plan

Dara exploration Plunning
Planned analyses * Measurement system
Unplanned analyses Data * “Sampling design”

Hypothesis generation * Data management
* Data collection * Piloting & analysis
* Data management
* Data cleaning

(¢) DIMENSION 3 : THE INTERROGATIVE CYCLE

Decide what to: Judge Generate /lmagine possibilities for:
* helieve

. , * plans of anack
s ooontinue fer entertadin - &l’pfana!jfmﬁfmodeh
v discard
Se

* information requirements

Information and ideas
* internally
» externally

Criticise
Check against
reference points:

* internal !Qtemre’%

* external
Read/hear/see
Translare
Internally summarise
Compare
Connect

What is statistics

GENERAL TYPES

+ Strategic
— planning, anticipating problems
— awareness of practical constraints

* Seeking Explanations

* Modelling

— construction followed by use
* Applying Techniques

— following precedents

— recognition and use of archetypes
— use of problem solving tools

TYPES FUNDAMENTAL TO STATISTICAL
THINKING (Foundations)

* Recognition of need for data

* Transnumeration
{Changing representations to engender understanding)
— capturing “measures” from real system
— changing data representations
— communicating messages in data

Consideration of variation

— noticing and acknowledging

— measuring and modelling for the purposes of
prediction, explanation, or control

— explaining and dealing with

— Investigative strategies

Reasoning with statistical models

Integrating the statistical and contextual
- information, knowledge, conceptions

(d) DIMENSION 4 : DISPOSITIONS

Scepticism

Imagination

Curiosity and awareness
— observant, noticing

Openness
— to ideas that challenge preconceptions

A propensity to seek deeper meaning
Being Logical

Engagment

Perseverance

4 dimensionaframeworkfor statisticalthinking in empiricalenquiryby Wild & Pfannkuch (1999), p. 226
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Scales

Statistics is an important science.
9.3

In general, every citzen should know how to handle
statistics.

T e

Statistics might change the world.

Strongly disagree
Strongly agree

82
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- How many children worldwide are vaccinated
against measles?

20% 50% 80%
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A Founderof the Gapminder
Foundationand Gapminder
Software

A Inventorof the project
Factfullness

~ A Researcher an8dutaner
A Filmmaker(e.g., Theoy of stats

RARS RooL NG _ retrievedfrom

https://www.gapminder.org/vide

os/the-joy-of-stats/)
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about past trends, present situations, and Wh at IS Statl Stl Cf
possible future changes in diverse areas of -
importance to society such as demographics,
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(Nicholson et al., 2018, p. 2).
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A GAISE College Report: Curriculdar manystatesin the USbasedon Wild & Pfannkuch (1999)
A Curriculumfor Mathematicsand Statistics(!) in New Zealandherelevel2 for 12yostudents

Statistics

Statistical investigation

Conduct investigations using the statistical enquiry cycle:
. posing and answering questions

. gathering, sorting, and displaying category and whole-number data

. communicating findings based on the data.

Statistical literacy
. Compare statements with the features of simple data displays from statistical investigations or probability
activities undertaken by others.

Probability
. Investigate simple situations that involve elements of chance, recognising equal and different likelihoods

and acknowledging uncertainty.

NZ curriculumfor mathematicsand statisticsretrievedfrom https://nzcurriculum.tki.org.nz/TheNew-Zealand
Curriculum/Mathematicsand-statistics/Achievememobjectives
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Boxplot

Aus einer geordneten Liste won 10 Daten wurde der nachstehende Boxplot erstellt.

Welche der Listen liegt diesem Boxplot zugrunde? Kreuzen Sie die zutreffende
Lister anl

Finding relations between a boxplot and the
according dataset (BIFIE (Ed.), 2013, p. 53).




What is statistics educati

r

INn Austna”

Grade . 300AAl OO 8

5 - canusetablesandgraphsto collectdata.

6 - can determine relative frequencies read, produce and critically reflect the correspondinggraphical
representations know possibilitiesof manipulation

7 - canexamineanddisplaydatasets

3 - can examine and display datasets using statistical measures(e.g., mean, median, quartile, relative
frequency scatterplots. .

9 ~ No topics of probability theory or statistics

10 - knowandwork with statisticalmeasuresandvisualisationsof descriptivestatistics

- knowthe relationshipbetweenrelative frequencyand probability

11 - canwork with discretedistributions(especiallywith the binomialdistribution) in applicationorientéd areas

- canusethe normaldistribution in applicationoriented areas
12 - determineandinterpretconfidenceintervals _
- dosimplestatisticalhypothesistesting, includinginterpretationsof the results

Tab 1: Austriarcurriculumof mathematicsconcerningstatisticsandthe probability theory (BGBI. Il Nr. 283/2003)



Visual statistic

Foraging for data

Question Searching for and [ 4
instantiating ~
visual structure

I'|
\

A Cycleof inquiry andvisualanalysis
(Prodromou 2014)

Developing
insight

u\_




Statistical modelli

1Conceiving Statistics as Forming
Models: The ability to use

- statistical models to describe a
wide range of phenomenain our
world and quantify an aspect of
these phenomenais important t I A ¥
Modelling activities are likely

to increase students p

- understanding of how science and
statistics are connected when all
phenomenaare modelled via '
mathematics t 2(Prodromoué& Dunne,
2017, p.20) -




Intuitions in statistic:
educatio

A —————

&1 Of Al EUET ¢ OOOAAT 608 EIT &£ Oi Al OOAOGEOO
Using Gapminder to follow the cycle of inquiry and visual analyses.

|deaof covariation | ldeaof centre andspread

Andre, M. Lavicza Z., &Prodromoy T. (2019). Formalizing students informal statistical reasoning on rea
data: Using Gapminder to follow the cycle of inquiry and visual analyses. Idahklist M. van den
HeuvetPanhuizen & M. Veldhuis (EdsProceedings of the Eleventh Congress of the European Society fc

Research in Mathematics Educafjpp. 870877). Utrecht, the Netherland&reudenthalGroup &
Freudenthallnstitute, Utrecht University and ERME.



