Numeracy is the new buzz word. What is meant by it?

Summer School Numeracy is a human activity

Utrecht University — Freudenthal Institute Numeracy is functional and highly practical
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Ingredients

* Awareness

* Theories

* Common European Numeracy Framework
* Rethinking basic skills
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The Mathematisation of Society
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The Mathematisation of Society
Individuals acting in numeracy/mathematical situations

Mathematisation of Society - minidoc as part of Inaugural Lecture
Kees Hoogland (2nd June 2021)

Numeracy « 10 weergaven = 1 week geleden

Mathematisation of Society - minidoc as part of Inaugural Lecture Kees Hoogland (2nd June, 2021)
Producer: Marleen Stoker at Mokermedia marleenstoker.com


https://www.youtube.com/watch?v=8HisrNPI65E
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Verdeling positief geteste mensen in
Nederland

Deze kaarten |aten zien van hoeveel mensen gisterenis
gemeld dat ze positief getest zijn op COVID-19, per 100,000
inwoners,

Per gemeente Perveiligheidsregio

Aantal per 100.000 inwoners
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PIAAC results

Qs
»13.8%.

2w MPA 17x

Source: Survey of Adult Skills (PIAAC) (2012 2015, 2018) os indicated in Table A23 in
Skills Matter Adtional results from the survey of Adult skill (Annex A) - 0ECD 2019,

ge of adults scoring
ficiency level 1 and
below in numeracy
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OECD average 23,5%



MS 1952/39
Beer distributed from the official stores.
Sumer, 2080-2010 BC

* RECORD OF BEER DISTRIBUTED FROM THE
OFFICIAL STORES ON THE 12TH AND 13TH DAYS
OF A MONTH, MENTIONING BEST BEER AND
ORDINARY BEER, FOR THE TEMPLE, FOR THE
STORE AND FOR THE HOUSE OF LU-DINGIRRA



Numeracy conceptual development C

1950 - 1975A 1975 - 2000

Basic (arithmetic
skills

S—

Mathematics in
contexts of
everyday life

2000 - 2025

Mathematics integrated
with the cultural, social,
personal, and emotional

s

Numeracy is the plethora
of observed numerate
social practices
(integrated with the
cultural, social, personal,
emotional, and power
relations)




Numeracy as social practice (NSP)

“...aggregate of skills, knowledge, beliefs,
dispositions, habits of mind, communication
capabilities, and problem-solving skills that
individuals need in order to autonomously
engage and effectively manage numeracy
situations that involve numbers, quantitative or
quantifiable information, or visual or textual
information that is based on mathematical
ideas or has embedded mathematical
elements”. (See Gall, 2000, p.6)

Conceptually inspired by:
e Situated cognition
e Cultural-historical activity theory (CHAT)
* Literacy as social practice (LSP)
 Ethnomathematics

The framework acknowledges the great efforts
from the past:

ALL, IALS, PIAAC, ACER, .., ..., ...

It will be developed further by many.

“A social practice view of numeracy not only takes
into account the different contexts in which
numeracy is practised, such as school, college,
work and home, but also how people’s life and
histories, goals, values and attitudes will influence
the way they carry out numeracy”.

(See Oughton, 2013)

Co-funded by the
Erasmus+ Programme
of the European Union

NUMERACY AS
SOCIAL PRACTICE

(See Yasukawa et al., 2018)




The Numerate world 21st c. AD
Examples in literature

e Zevenbergen (1996) Boat Building
e Evans (2000) Numeracy practices and emotions
e Coben (...) Nursing practices
* Bakker c.s (...): Airplane pilots, Bank personnel,
. Laboratory workers
* Keogh (2018) Looking at numeracy at work

* Yasukawa e.a (Eds.) (2018): Kiwifruit orchards, Building
stone walls, Managing debts

e Sald i Nevado (2021): Problem solving (cabinetmakers and
farmers)

INIVERSITY
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The Numerate world 21stc.AD Numerate behaviour and

practices
Cognitive processes Manifestations
Interpretation Product labels, » oy Oytae 208 he Prograae
for the International
advertisements, brochures, .... e oty

Understanding of hidden
algorithms  Apps, websites, ...

Valuating Money, prices, ...
Measuring Length, weight, ...
Estimating Ubiquitous, .... ——
Critical thinking Politics, intimidation with R@@ﬂ@ﬁﬁﬂﬁﬁﬂ
numbers . o
Knowing reference Body, country, world basic skills
numbers

Co-funded by the
Erasmus+ Programme
of the European Union



Common European Numeracy Framework

Acknowledging that power relations play a role:
exploitation, gate keeping and selection, inclusion
and exclusion, gender stereotypes about handling
numbers, formatting power (or terror) of school
mathematics, ...

molics ntegral (integrative, holistic,)
. Eéﬂlcigi'filgr;[ake into account in developing 3 e rS p e Ctlve

* Explicitly take into account in assessing and

measuring Acknowledging “Numeracy as a social practice”
* Explicitly discuss such topics with learners:
they are after all adult citizen

Implies: Multidimensional aspects
* cognitive and psychological aspects
* multidimensional individual profiles

- Co-funded by the 4 = 11 B ey
Erasmus+ Programme I U o R UNIVERSITAT.. 0 UNIVERSITY & LIMERICK
of the European Union =y e rasmus+ 1™ e Ohfli 7o ' bkt



What matters to improve numerate behavior

Everyday life
Work-related
Citizenship
Further learning
Finances

Health and care
Recreation

Knowledge and skills

Quantity and number
Dimension and shape
Pattern, relationships and
change

Data and chance

Using a calculator

Using spreadsheets
Using digital skills

COGNITIVE
PROCESSES

DISPOSITIONS

Higher order skills

Managing situations
Analysing situations
Processing information

Reasoning
Mathematising
Problem solving
Critical thinking

Dispositions

Self-confidence
Affection
Beliefs
Collaborations
Flexibility

Math anxiety
Math difficulties

cenf.eu



Quali aspetti favoriscono la pratica del contare

Contesto Abilita di livello superiore

Gestire le situazioni
Ambiente lavorativo Analizzare le situazioni
Cittadinanza e Elaborazione delle informazioni
Formazione ulteriore ' < e AN Ab'“ta di Ragionamento
Economia/Finanza Contesto Ilvel.lo Trattare matematicamente
Salute e Cura siolsllolis Problem solving
Svago/Tempo libero Pensiero critico

Vita di ogni giorno

Conoscenza di contenuti Disposizioni
e abilita

Quantita e numero
Dimensione e forma
Modelli, relazioni e cambiamento
Dati e probabilita

Uso della calcolatrice

Utilizzo di app e fogli di calcolo

Competenze digitali

Conoscenza
di contenuti Disposizioni
e abllita

Fiducia in se stessi
Motivazione

|dee positive di sé
Spirito di collaborazione
Flessibilita

Bassa ansia rispetto alla matematica
Desiderio di apprendimento

©CENF, 2021 cenf.eu



¢ Queé es lo que importa para mejorar el comportamiento numeérico?

Contexto Habilidades de orden superior

Gestionar situaciones
Analizar situaciones
Procesar informacién
Razoanar
Matematizacién
Resolucién de problemas
Pensamiento critico

Vida cotidiana

Relacionado con el trabajo
Ciudadania

Aprendizaje a lo largo de la vida
Finanzas

Salud y cuidados

Ocio

Habilidades
Contexto de orden
superior

Conocimiento y habilidades Disposiciones
del contenido

Cantidades y numeracion

Dimension y forma

Patrones, relaciones y cambio

Datos y probabilidad

Usar una calculadora

Usar aplicaciones y hojas de calculo

Habilidades digitales
©CENF, 2021 cenfeu |

Conocimiento
y habilidades
del contenido

Disposicion Autoconfianza
es Motivacion
reencias positivas (propias)
Colaboracién

Flexibilidad

Ansiedad matematica baja
Capacidad de aprendizaje




Worauf es ankommt, den Umgang mit zahlenbezogenen Sachverhalten zu verbessern

Umfeld Fahigkeiten, Kompetenzen
Alltagsleben Situationen bewaltigen
Arbeitswelt Situationen analysieren
(Staats-)Blrger*innenschaft _ Informationen verarbeiten
Lebensbegleitendes Lernen | Lebensumfeld | Kompetenzen Argumentieren
(Haushalts-)Budget Lebenswelt , Fahigkeiten Mathematisieren
Vorsorge und Gesundheit Probleme l6sen
Erholung Kritisches Denken

Wissen und Fertigkeiten
Anzahl und Menge

Personliche Verfasstheit
Selbstvertrauen

Personliche

Grofde und Form Wissen und Ausstattung Motivation
Muster, Beziehungen, Veranderungen Fertigkeiten \Jariae it (Positiver) Selbstwert
Daten und Wahrscheinlichkeiten Zusammenarbeit

Digitale Kompetenzen
Verwenden eines Taschenrechners
Verwenden von Tabellenkalkulationsprogrammen

Anpassungsfahigkeit, Vielseitigkeit
Mathematikangst/Zahlenangst
Lernvermodgen/Lernpotenzial

©CENF, 2021 cenf.eu



Factoren die gecijferd gedrag verbeteren

Context Hogere orde vaardigheden

Dagelijks leven Hanteren van de situatie

Werksituatie Analyseren van de situatie
Burgerschap Hogere Informatie interpreteren
Verder leren | orde Redeneren
Financién Context vaardig- Mathematiseren
Gezondheid en welzijn heden Probleemoplossen

Recreatie / Spel

Kennis en vaardigheden

Hoeveelheden en getallen Kennis en
Afmeting en vorm vaardigheden
Patronen, relaties en verandering
Data en kans

Gebruik van rekenmachine
Gebruik van apps and spreadsheets
Digitale vaardigheden ”

Kritisch denken

Houding

Zelfvertrouwen
Motivatie

Positief zelfbeeld
Samenwerking
Flexibel

Weinig rekenangst
Leerbaar

©CENF, 2021

cenf.eu




CENF - Overall levels (= categories # thresholds)

Z

Specialized
societal and
work situations

Y

Societal and
regular work
situations

X
Daily-life
situations

©CENF, 2021
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Educational activities

 Numeracy conversation

e Counteract math anxiety (Talk about it!)

* Exploring the quantitative world around you
. e.g., Using pictures of real life situations

* Working on awareness of personal successful
numerical behaviour

. DIS)CUSS and work on themes (finance, health, climate,

* Discuss and work on numbers in media, news,
advertisements




Educational activities

* Thematic courses/meetings
* Better trading on E-Bay
* Educational games
* Budgeting, planning, saving
* Cooking
* Et cetera

* Discussing weekly experiences: critical dialogue

e Adult education: integrate into language lessons and into
language support...

e Adult education: integrate into digital skills courses
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Redefining Basic Skills



Absolutely fine those broad holistic ideas and connecting with
reality, this is very appropriate for our learners who will use it in a
functional and practical way but first, of course, we need to

"explain”

“re-teach” ]

"repair” Persistent
"practice” “calculational”
“remedy” paradigm

these basic calculational skills
"which they don't have"
"which they have not learned"
"which they didn’t maintain enouigh”
"which they don't learn/teach anymore in primary school"



Catastrophic teaching of basic skills

1. Learn - practice - never use
Demotivation, alienation, loss of meaning.

These skills disappear or become a superficial memory item
(“They never taught me this.” “I can’t remember this, or maybe
vaguely” (but it arouses anxiety nevertheless)

2. Learning — practicing — only use in test or exam

Teaching to the test, learning to the test, fixed mindsets, no
ownership, no personal development. ("Tell me exactly what to

do.").

These skills do not last or badly. After test or exam rapid
decrease in skills. Math anxiety is increased.



Teaching skills to use

* Learning — practicing — using functionally
* In daily life: indoors and outdoors

* In vocational situations
* General vocations: tables, dimensions, spreadsheets
 Specific vocations: formulas, apps,

* In games and digital games
* In (social) media

* In concrete situations

* With concrete materials

Ultimately aiming at “unconscious/unnoticed” use.



1900 - 1975

« Rise of mass education 4 :95‘}4» AT
. Industrialisation = @

. Capitalism: economic transactions

e Standardized procedures to calculate

* Calculations with pen-and-paper

* Decimal metric system

At school: teaching of fixed procedures - focused on
mathematical structure and not on functional use



1900-1975

* Focus on basic facts in formal notations
e /7Xx9=
e 12+9=
e 34-18 =
e 35:7=

Basic calculation facts are execute

by heart/instantaneously only wh

automated.

I1x2=
2x2=4
3x2=6
4x2=8
5x2=10
6x2=12
7x2=14
8x2=16
9x2=18
10x2 =20
1x6= 1x7= 1x8= 1x9=
Sxgm 2x7= 2x8= 2x9=
s 3x7= 3x8= 3x9=
4x6= 4x7= 4x8= 4x9=
Sx6= Sx7= 5x8= 5x0=
6x6=36 6x7= 6x8= 6x9=
7x6=42 7x7=49 7x8= 7x9=
8§x6=48 8x7=56 §x8=64 §x9=
9x6=54 O9x7=063 9x8=72 O9x9=28l1
10x 6 =60 10x7=70 10x 8 =80 10x9=90
afe
M
~ -
p— D P

Automated = learned->practiced->used (a lot)

This is not the same as Memorizing




1900- 1975

* Were these gformal) basic facts like 6 x 8 and 13 -9

widely used

[ Board Games J

Estimations }

/Especially in all those pen-and-paper caIcuIatioD
that were needed to perform larger calculations
with pen-and-paper.

. )
That was at that time a very
35.750:12 = : .
789 512.693 123 > functional use in study,
>6 45678 56 12 /35.750\ profession and daily life
----- X el N )

\ .
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1975 - 2050

Calculators

° CompUterS Besmettingen
Models (AEX, weather, ...) Rpe—

Aantal positief g

* Digitization of services R

* There's an App for that.... P ;

Aantal besmettelijke mensen N

WWaarde van 31 december

140.833 ¥

- 2020
— ve
Verbeuik %)
Reproductiegetal >
2 6 ® R P 2 )
Meest recente reproducti egetal
. — ——

0,95 4 ‘waardevan 25 december 2020

—

%’ Sterfte >
Gemeld aantal personen overleden aan
CCWID-19 perdag

il ] = &

¢ @ —

89 waardevan 14 januari 2021



Basic skills in 2050

Go gle 13041 T 15 = x & Q

2, Alle <2 Shopping L] Afbeeldingen  E Mieows [*] viden's : Meer  Instellingen  Tools

Ongeveer 1.460.000.000 resultaten (0,67 seconden)

QY (1 30y x (7 105y =

12.6

rhr b - fa]

=  STAMDAARD H

1.234

€l

H — i-N =J 1.
(=1 P L] [--1 [
(-




1975 — 2050 Basic facts

Unnoticed:

®g

Games en digital games ;%4 Be5e

Auditory:

Visual:

Estimate =
/x11,9=

12 x 500.000 =
6x125 =

1000 :71 =
500x 7 MB =




1975 - 2050

Are the basic facts like

6 x 8 and 13 - 9 still widely
used?



1975 - 2050

Are these basic facts (6 x 8 and 13 -9) W|dely used?

X

(arge calculations are
done with "tools"

234 512.693 123 35.750:12 =

16 45.678 56 of

12 /35.750 \

~

A u.“!l‘r 1" i: {

\G\x.;ddl

mx'pbq " ?uel:én m &

° 1’6 234

HEd! M R

(digital) games }

~ Proportional reasoning 1

/ Estimating, global
arithmetic, order of

magnitude, ...

(a4

6 boxes of € 11,95 =
room of 6.3 by 4.8 =

~

Extra basic facts
7 x50
6x25
200:5
1000 x 1000

K 1.200 X 50.000 = (

nal use




Use in recognizing and using proportions,
and in calculations with percentages

persons 1 4 120

quantity in grams . 600 1000

—

If you know a set of two, then
you know the alll

Number... 75

% 1 50 121

Number... 79,95

% 1 21 100 1




1975 — 2050 Tools

*Use of tools is permitted !!

* Dealing well and wisely and critical
calculator / calculation app is a skil
So, you have to practice it a lot anc

vy with a

consciously!!

* And then use it a lot and use it critically.

* Where are the learning materials who support
the learning of how to use a calculator.

e Use calculator properly (PC, phone,
* Use of Google etc. in a proper and sensible

way?

web-based)?
\ QTﬁx’.’!‘ﬁ«} —Zo:-kcgn via G
S R H ' |

1116/'x234

2744



Summary redefining basic skills

e Learning and practicing math facts, preferably informal,
in (digital) games, visual, auditory, ...

* Using calculation facts for estimates, ratio tables,
conversion, ...

e Learn to master tools for calculations and use them
critically (and that does not happen automatically).
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Key message of this presentation I - U OF APPLIED

* Numeracy, Literacy and Digital Competences are crucial and connected basic skills for individuals
coping with the digitalised and technologised 215t-century society.

* This will work out if and only if Numeracy, Literacy, and Digital Competences are defined and
implemented as multifaceted, social and ‘holistic’ concepts which are intertwined, and integrated

in human behaviour.

* This means that numeracy in the major policies of almost all European countries needs a serious
upgrade regarding awareness, content, professional development, and provisions.
A Common European Numeracy Framework can be instrumental to this.

e Systematically acknowledge multidimensionality when dealing with numeracy (research,
teaching, professional development, ....)

* Redefine basic skills in (more) relevant cognitive processes and their manifestations.

A Co-funded by the
LR Crasmus+ Programme
b of the European Union
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For information, collaboration, and I
comments, please contact Kees Hoogland

kees.hoogland@hu.nl

Kees Hoogland | professor Mathematical and Analytical Competences of Professionals | Knowledge
Centre Learning and Innovation | HU University of Applied Sciences Utrecht | Padualaan 97 | 3584
CH Utrecht | The Netherlands | Ph.+316 3410 1701 |

https://www.gecijferdheid.nl/kees-hoogland-appointed-professor-of-mathematical-and-analytical-competences-of-professionals/?lang=en

* Programme manager of Erasmus+ project: Common European Numeracy Framework

* Member of the OECD - Numeracy Expert Group - PIAAC 2nd cyle

* Trustee of Adults Learning Mathematics — A research Forum

* Fellow of the International Society for Design and Development in Education

* Chair of the Thematic Working Group - Adult Mathematics Education - at CERME 12 (Bolzano, Italy, 2-6 February 2022)

Just published:

* ALM: key-note https://www.gecijferdheid.nl/adult-numeracy-practices-imperative-implications-for-education/

* Springer: National Reflections on the Netherlands Didactics of Mathematics: https://link.springer.com/book/10.1007/978-3-030-33824-4

* ZDM: "Computer-based assessment of mathematics into the twenty-first century: pressures and tensions" https://rdcu.be/Oz4e

Mathematisation of Society - minidoc as part of Inaugural Lecture
Kees Hoogland (2nd June 2021)

Numeracy = 10 weergaven = 1 week geleden

Mathematisation of Society - minidoc as part of Inaugural Lecture Kees Hoogland (2nd June, 2021)
Producer: Marleen Stoker at Mokermedia marleenstoker.com
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