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Overview

Aim to answer the following basic questions:

1. Why small (local) area estimates are important?

2. What is the Small Area Estimation (SAE) Methodology 

commonly used to create local area estimates?

3. Can PIAAC data be used to produce SAE?

4. What is the status of SAE research, development, and 

implementation for PIAAC?
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Question 1. Why small (local) area 

estimates are important?



Need for small (local) area estimates

Access to information at local area level critical for policy 

makers and researchers

ÁFor researchers

ïTo evaluate the distribution of proficiency measures across 

various areas and relationships with various demographic 

and socio economic variables 

ÁFor policy makers

ïTo plan and allocate resources and target interventions as 

necessary
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Question 2. What is the Small Area 

Estimation (SAE) Methodology commonly 

used to create local area estimates?



Small Area Estimation (SAE) Methodology 

Commonly used to Create Local Area 

Estimates

ÁSAE is a model-dependent approach

ïEstimate proficiency distribution for areas where survey 

data are insufficient (or equal to zero) for direct estimation

ÁEstimates are predictions of how the adults in a small 

area would have performed had they been administered 

the PIAAC assessment



Differences Between SAE and Traditional 

Methods

Traditional methods are based on implicit models that 

provide a link to related small areas through 

supplementary data

Explicit linking models or small area models make 

specific allowance for between-area variation

ÁIncorporate random area-specific effects that account 

for between-area variance beyond what is explained by 

auxiliary variables included in the model 
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Differences Between SAE and Traditional 

Methods (2)

SAE methodology includes

ÁLinking Model - Explicit models used as a link to relate 

supplementary (auxiliary) data available for the area to 

the dependent variable (respondentôs scores)

ÁSampling Model - A sampling model that acknowledges 

the sampling variability present in the dependent 

variable

ïThe precision measures associated with each estimate are 

based on statistical methodologies that attempt to account 

for all sources of measurable error 
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Critical Factors in SAE Modeling

1. Direct estimates

2. Auxiliary data

3. Model fit



Critical Factors in SAE Modeling

1. Direct estimates

Å Sample should have adequate representation of the 

Small Areas with respect to outcome variables 

(proficiency skills)

2. Auxiliary data

3. Model fit



Critical Factors in SAE Modeling

1. Direct estimates

2. Auxiliary data

ïHighly reliable

ïUp-to-date (matching PIAAC data collection date)

ïExact matching of definitions with those in PIAAC (needed 

for some SAE models)

ïHighly correlated with adult proficiency (example; age, 

gender, educational attainment, labour force status, 

poverty status, etc.)

3. Model fit



Critical Factors in SAE Modeling

1. Direct estimates

2. Auxiliary data

3. Model fit

Å There needs to exist a model that fits the country data at 

the small area level
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Question 3. Can PIAAC Data be Used 

(ñFit for Useò) for SAE?



Can PIAAC Data be Used (ñFit for Useò) for 

SAE?

ÁShort answer:

ïIt dependsé

ÁLong answer:

ïProvided later if needed



PIAAC International SAE Research (Westat/OECD) 

Purpose

ÁEvaluate whether national PIAAC data can be used to 

produce SAE

ÁEvaluate various methodology and approaches to SAE 

across different countries 

ïDifferent population sizes and with different PIAAC sample 

designs 

Goal

ÁDevelop a general understanding of 

ïHow SAE can be implemented in PIAAC

ïWhether there is any impact on the sample design and 

sample size for countries interested in SAE, that should be 

considered at the time of sample design development



US PIAAC SAE Production Task

ÁUnder a contract with US (National Center for Education 

Statistics)

ïWestat conducted research, development and 

implementation for SAE using US PIAAC data
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Question 4. What is the status of the 

SAE research, development and 

implementation for PIAAC?



PIAAC SAE International Research ï

Participating Countries

ÁGermany

ÁItaly

ÁNew Zealand

ÁSlovak Republic

ÁSweden
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PIAAC SAE Research ïSmall Area Estimates 

of Interest

SAE estimates vary across countries, and include

ÁLiteracy and Numeracy

ï Proportions

Å At or below Level 1

Å Level 2

Å Level 3 or above

ïAverage score



PIAAC SAE ïStatus for Six Countries

ÁResearch ïComplete

ÁDevelopment ïComplete for most countries

ÁImplementation ïComplete for a few countries



PIAAC SAE Research, Development, 

Implementation ïStatus Summary

ÁNew Zealand

ïWebsite released in November 2019

ÁUS

ïWebsite release expected in early March 2020

ÁItaly

ïEstimates produced for literacy (by gender)

ïCurrently producing estimates for numeracy

ÁSlovak Republic

ïEstimates are produced and approved

ÁGermany, Sweden 

ïEstimates are produced

ïResults under review

ïFurther work in progress if/when needed
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New Zealand SAE



New Zealand SAE

ÁData used by NZôs largest adult literacy education provider 

to

ïEstimate the number of potential learners in each location 

ïEnsure the level of service provided in each area is roughly 

proportional to the likely need

ïReinforce own estimates and own local knowledge

ïFill in information for some areas

ïUse the margins of error 



New Zealand PIAAC SAE Website (1)

https://www.educationcounts.govt.nz/publications/tertiary_

education/education-literacy/piaac-regional-profiles

https://www.educationcounts.govt.nz/publications/tertiary_education/education-literacy/piaac-regional-profiles


New Zealand PIAAC SAE Website (2)



New Zealand PIAAC SAE Website (4)



New Zealand PIAAC SAE Website (5)
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United States SAE



United States PIAAC SAE Website (1)

ÁTo be released early March

ÁEstimates based on three rounds of data collection in 

Cycle 1

ÁLiteracy and Numeracy estimates for counties and states

ï Proportions

Å At or below Level 1

Å Level 2

Å Level 3 or above

ïAverage score

ÁMultiple statistical testing





United States PIAAC SAE Website (3)


