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Numeracy

Numeracy is an human activity
Numeracy is functional and highly practical



Common European Numeracy Framework
• Two serious challenges

• Context: Developing CENF in Erasmus+

• Theoretical underpinning / choices

• Overview of the construct

• Awareness, cooperation and dissemination



• Awareness of the importance of 
numeracy for personal 
empowerment and for societal 
and economic development.

• “Too many European citizens lack the 
necessary numeracy competencies to 
participate autonomously and effectively 
in our technologized and number-
drenched society and consequently many 
citizens are overlooked for certain jobs and 
have problems in their daily life, dealing 
with the abundance of number-related 
issues (OECD, UNESCO, EU)”.

• The amounts of citizen 
with low numeracy 
across Europe.

Two serious challenges 

Left to right:
• Low literacy
• Low numeracy
• Both



Developing the CENF in Erasmus+

• Policy input
• The 2019 European Numeracy Survey across Europe (UL, Ireland)
• Personal en professional networks around adult numeracy education

• Theoretical input
• Systematic Literature Review on Numeracy (UB, Spain)
• Existing supranational frameworks

• PIAAC (1st and 2nd cycle) / PISA  2015, 2021 (OECD)
• Principles and Standards (NCTM, USA)
• ACARA, Australia

• Empirical Input 
• Professional development modules and trials (BFI, Austria)



Theoretical underpinning
• Numeracy is basic arithmetic  (1950-1975)

• Numeracy is subset of mathematics (1975-2000)

• Numeracy is subset of literacy, namely 

numerical literacy (UNESCO)

• Numeracy must be seen as numerate behaviour (1990 - …)
• ALL, IALS, PIAAC assessment frameworks

• Numeracy as social practice (2000 - …)



PIAAC assessment frameworks



Numeracy as social practice (NSP)

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)

• Research-informed by 
• Situated cognition 
• Cultural-historical activity theory (CHAT)
• Literacy as social practice (LSP)
• Ethnomathematics

(See Yasukawa et al., 2018)



Implications for a framework

• Acknowledging Numeracy as a social practice

• Levels  
• to define progress as a result of educational interventions

• to categorize job Implies describing behaviour in a “valued system”

• to categorize test items

• to categorize psychological scales

• ….

• Multidimensional (cognitive and psychological) approach
• Implies multidimensional individual profiles
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Common European Numeracy Framework
• Content

• Domains (as in PIAAC, PISA; as in mathematics curricula)
• Big ideas in Mathematics

• Cognitive processes (higher order skills / 21st century skills)
• Problem solving, reasoning, modelling, ….

• Affective aspects
• Attitudes / qualities:  self-efficacy, self-confidence, no math anxiety, critical 

interpretation, …

• Contexts / Themes /Life
• Work, daily-life, in house, in society, public domain (politics, media), private 

domain (shopping, economic domain (money, rent & mortgage, …)



Context
Cognitive
processes

AttitudeContent

Knowledge and skills

Quantity and number

Dimension and Shape

Pattern, relationships and change

Data and chance

Using a calculator

Using spreadsheets

Using digital skills

Context

Everyday life

Work-related
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Problem solving
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Beliefs
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Situational demands Individual competencesAspects of numeracy



Individual multidimensional profiles

For each dimension there 
should be measuring 
tools: tests, observations, 
portfolio proofs, self-
evaluations, ….

Quanitity +
Number

Data  + Chance

ICT skills

Perceived
Importance

Math Anxiety

Openness to
experience

Perseverance

Individual profiles

Person A Person B Person C

Content
• Quantity + Number
• Space + Shape
• Relationship + Change
• Data + Chance

Other Skills
• ICT skills

Attitude
• Enjoyment
• Perceived importance
• Intrinsic value
• Usefulness
• Confidence in learning
• Math Anxiety

Personality
• Openness to experience
• Conscientiousness
• Perseverance

X        Y       Z

Z

Y

X

N.B. Fictional profiles



Achievement level
and score range

Task descriptions

Below Level 1
0 - 175

Tasks at this level require the respondents to carry out simple processes such as counting, sorting, performing basic arithmetic operations with whole numbers or 
money, or recognizing common spatial representations in concrete, familiar contexts where the mathematical content is explicit with little or no text or distractors.

Level 1
176 - 225

Tasks at this level require the respondent to carry out basic mathematical processes in common, concrete contexts where the mathematical content is explicit with little 
text and minimal distractors. Tasks usually require one-step or simple processes involving counting, sorting, performing basic arithmetic operations, understanding 
simple percents such as 50%, and locating and identifying elements of simple or common graphical or spatial representations.

Level 2
226 - 275

Tasks at this level require the respondent to identify and act on mathematical information and ideas embedded in a range of common contexts where the mathematical 
content is fairly explicit or visual with relatively few distractors. Tasks tend to require the application of two or more steps or processes involving calculation with whole 
numbers and common decimals, percents and fractions; simple measurement and spatial representation; estimation; and interpretation of relatively simple data and 
statistics in texts, tables and graphs.

Level 3
276 - 325

Tasks at this level require the respondent to understand mathematical information that may be less explicit, embedded in contexts that are not always familiar and 
represented in more complex ways. Tasks require several steps and may involve the choice of problem-solving strategies and relevant processes. Tasks tend to require 
the application of number sense and spatial sense; recognizing and working with mathematical relationships, patterns, and proportions expressed in verbal or 
numerical form; and interpretation and basic analysis of data and statistics in texts, tables and graphs.

Level 4
326 - 375

Tasks at this level require the respondent to understand a broad range of mathematical information that may be complex, abstract or embedded in unfamiliar contexts. 
These tasks involve undertaking multiple steps and choosing relevant problem-solving strategies and processes. Tasks tend to require analysis and more complex 
reasoning about quantities and data; statistics and chance; spatial relationships; and change, proportions and formulas. Tasks at this level may also require 
understanding arguments or communicating well-reasoned explanations for answers or choices.

Level 5
376 - 500

Tasks at this level require the respondent to understand complex representations and abstract and formal mathematical and statistical ideas, possibly embedded in 
complex texts. Respondents may have to integrate multiple types of mathematical information where considerable translation or interpretation is required; draw 
inferences; develop or work with mathematical arguments or models; and justify, evaluate and critically reflect upon solutions or choices.

Tasks at 6 levels  (first cycle  of PIAAC)



Common European Numeracy Framework

IO3

Compare for instance with CEFR for languages



1

Can understand and use simple processes such as counting, sorting, performing basic 

arithmetic operations with whole numbers or money, or recognizing common spatial 

representations in concrete, familiar contexts where the mathematical content is explicit 

with little or no text or distractors.

2

Can understand and use basic mathematical processes in common, concrete contexts 

where the mathematical content is explicit with little text and minimal distractors. Tasks 

usually require one-step or simple processes involving counting, sorting, performing basic 

arithmetic operations, understanding simple percents such as 50%, and locating and 

identifying elements of simple or common graphical or spatial representations.

3

Can identify and act on mathematical information and ideas embedded in a range of 

common contexts where the mathematical content is fairly explicit or visual with 

relatively few distractors. Tasks tend to require the application of two or more steps or 

processes involving calculation with whole numbers and common decimals, percents and 

fractions; simple measurement and spatial representation; estimation; and interpretation 

of relatively simple data and statistics in texts, tables and graphs.



4

Can understand and use mathematical information that may be less explicit, 

embedded in contexts that are not always familiar and represented in more complex 

ways. Tasks require several steps and may involve the choice of problem-solving 

strategies and relevant processes. Tasks tend to require the application of number 

sense and spatial sense; recognizing and working with mathematical relationships, 

patterns, and proportions expressed in verbal or numerical form; and interpretation 

and basic analysis of data and statistics in texts, tables and graphs.

5

Can understand and use a broad range of mathematical information that may be 

complex, abstract or embedded in unfamiliar contexts. These tasks involve 

undertaking multiple steps and choosing relevant problem-solving strategies and 

processes. Tasks tend to require analysis and more complex reasoning about 

quantities and data; statistics and chance; spatial relationships; and change, 

proportions and formulas. Tasks at this level may also require understanding 

arguments or communicating well-reasoned explanations for answers or choices.

6

Can understand and use complex representations and abstract and formal 

mathematical and statistical ideas, possibly embedded in complex texts. 

Respondents may have to integrate multiple types of mathematical information 

where considerable translation or interpretation is required; draw inferences; 

develop or work with mathematical arguments or models; and justify, evaluate and 

critically reflect upon solutions or choices.



Awareness, cooperation, dissemination
• European Numeracy Survey 2019

• Please contribute

• CENF – quarterly newsletter (starting 1 July 2019)
• Please subscribe

• Research proposals making use of CENF
• Always welcome and open to cooperation and support

• Policy documents making use of CENF
• Always welcome and open to cooperation and support



End of presentation

For information, collaboration, and 
comments, please contact Kees Hoogland

kees.hoogland@hu.nl

Dr. Kees Hoogland | Associate professor of Numeracy and Mathematics in Vocational and Adult 
Education | Knowledge Center Learning and Innovation | HU University of Applied Sciences 
Utrecht | Padualaan 97 | 3584 CH Utrecht | The Netherlands | Ph.+316 3410 1701 | Skype: 
keeshoogland | www.english.hu.nl 

Programme manager of Erasmus+ project: Common European Numeracy Framework  
Member of the OECD  Numeracy Expert Group  (2nd cycle of PIAAC) 

Editor of Adults Learning Mathematics – International Journal ALM-IJ 
Fel low of the International Society for Design and Devolopment in Education 
Chair of the Thematic Working Group  - Adult Mathematics Education - at CERME 11 (Utrecht, 6-10 February 2019) 





Common European Framework of Reference 
for Language (CEFR)

• CEFR symposium 1992 Report of the Symposium (1992)

• CEFR Companion Volume with New Descriptors 2018

http://rm.coe.int/doc/0900001680707cde
http://rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989
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Learning and teaching in Adult Education

• Learning in meaningful situations

• Learning by doing

• Learning by communication

• Learning by problem solving

• Learning by taking courses

• Reflection

IO3
• Facilitate learning situations

• Listen to the learners’ wishes and 
needs for learning

• Activate prior knowledge

• Coach and support learners

• Encourage learners’ initiatives

• Encourage collaborative learning



Common European Numeracy Framework
• Are we looking for overall levels, e.g. CERF for languages?

• X1, X2, Y1, Y2, Z1, Z2

• K1, K2, L1, L2, M1, M2

• Are we looking for profiles (more scores on more dimensions)

• Are we looking at rubrics to describe behaviour?

• Are we looking at “ideal behaviours” on different levels?

• Is there a fruitful relation between levels and self-realization?

IO3Survey?

Survey?

literature

literature












