
Reviewing the PIAAC  numeracy
assessment framework

Dr. Kees Hoogland, SLO, The Netherlands

Prof. Diana Coben, University of Waiakato, New Zealand

Dr. Vincent Geiger, Australian Catholic University, Australia





OECD review request

In particular, the review needed to address the following issues 

• Theoretical developments: identify any theoretical developments in the understanding and 
conceptualisation of adult numeracy that are relevant for the assessment of numeracy in PIAAC; 

• 21st century digital implications: discuss how to ensure that the assessment reflects the importance of 
digital information, representations, devices and applications as realities that adults have to manage in 
dealing with the numerical demands of everyday life; 

• Assessment developments: identify any developments in the assessment of numeracy (particularly of 
adults) that could be relevant for PIAAC (e.g., item types and formats, use of animation, and modelling); 

• Relationship with PISA: discuss how the relationship between the PIAAC numeracy framework and the 
PISA mathematical literacy framework and assessment should be conceived, developed (if appropriate) and 
presented; 

• Numeracy or mathematical components: evaluate the utility and feasibility of the implementation of an 
equivalent to the PIAAC reading components and numeracy assessments; and 

• Recommendations: make recommendations regarding the definition of the construct of numeracy and the 
priorities for development of the assessment framework for numeracy in the second cycle of PIAAC. 



Issues to be reviewed

• Theoretical developments around adult numeracy

• 21st century digital implications for (digital) assessment

• Assessment developments in general and specific for numeracy

• Opportunities for closer relationship with PISA

• Opportunities for numeracy or mathematical "components"
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Methodology 

The methodology combined 

• Review of the existing framework and item pool, 

• A review of the literature, 

• Research, review, and discussion by the team on 5 themes 

• Synthesis and reporting. 

The methods focused upon generating findings regarding the tasks 
listed in the rquest. 



Theoretical developments

four related issues to be explicitly addressed in updating and refining 
the existing PIAAC framework definition and description: 

• disposition to use mathematics 

• the ability to see mathematics in a numeracy situation 

• critical reflection 

• degree of accuracy 



21st century digital implications

21st century digital technologies provide tools and processes that mediate 
thinking as well as action and are not just devices that can be used to 
complete manual, hands-on tasks more efficiently. Many technologies are 
thinking tools, which in turn have a range of implications for life, citizenship 
and the workplace. These tools and processes can often change the 
numeracy task itself and so transform practices within adults’ lives and 
within the workplace. The use and application of a range of techno-
mathematical literacies underpins much of this. These 21st century aspects 
of numeracy practices need to be reflected in a revised framework and in the 
associated assessment tasks, but a balance needs to be kept between 
numeracy and mathematics actions in digital and technological 
environments versus those embedded in other, non-digital ways. 



Assessment developments

Considering this in its broadest sense, the problem stimulus and situation 
can be described in words only, depicted through images and illustrations, 
animated, or shown through virtual or augmented reality, or it might be a 
simulation of a real situation, or be a real situation. (p.28)



Source:  PISA Samples 2004
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Global warming

The ice melts

12 years later lichen starts to 

grow. 

Model: 

D = 7 * SQRT ( t )
D is diameter in mm

t is age of lichen in years

How old is the lichen?

How long ago the ice melted?

D = 20 cm





Relationship with PISA



Numeracy or mathematical components

Item formats 

• Examples of the most appropriate item formats and delivery that could be 
expected of respondents being assessed on numeracy components items have 
been discussed above. This will be dependent on the method of delivery, but 
some of the recommended options, which would support a numeracy 
components assessment, would include: 

• use of photos and realistic representations of real-life objects 

• use of real items or objects for tasks such as comparing, sorting or classifying 

• drag and drop items or click on items on laptop or a tablet using touch screen 
capabilities 

• video or audio supported items 

• having the administrator record oral answers for the respondent. 

4 x 7 = 


