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Abstract
Among the United Nations’ 17 Sustainable Development Goals (SDGs) launched 
in 2015, the fourth goal (SDG 4) is dedicated to education, and one of the ten tar-
gets within that goal specifically addresses adult literacy and numeracy skills. 
Efforts to reach this target involve monitoring, which in turn involves assessment. 
The most powerful instrument for assessing literacy proficiency is the Programme 
for the International Assessment of Adult Competencies (PIAAC), conducted by the 
Organisation for Economic Co-operation and Development (OECD). It has five hier-
archically organised proficiency levels for literacy. A sixth category, labelled “below 
Level  1”, lumps together low proficiencies at the bottom end of the proficiency 
continuum. To boost effective action in addressing SDG  4, the UNESCO Insti-
tute for Statistics (UIS) recently launched the Global Alliance to Monitor Learn-
ing (GAML), which aims to support national assessment strategies and to develop 
internationally comparable indicators and methodological measurement tools. While 
PIAAC Levels  1–5 are already broadly suitable for international comparison, the 
“below Level  1” category has so far only been assessed by individual countries 
(e.g. Canada, the United States, the United Kingdom and Germany) using instru-
ments developed nationally. Focusing on the reading aspect of literacy, the authors 
of this article investigate how these nationally developed low proficiency assessment 
instruments might be adjusted to facilitate international comparability.
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Résumé
Évaluation internationale de la mauvaise maîtrise de la lecture au sein de la popu-
lation adulte: sur la base des composantes de la lecture ou du niveau au sein de la 
société ? – Parmi les dix-sept Objectifs de développement durable des Nations unies 
(ODD) lancés en 2015, le quatrième (l’ODD 4) porte sur l’éducation, et l’une de ses 
dix cibles est axée spécifiquement sur la littératie et la numératie chez les adultes. 
Le suivi de cette cible, qui implique une évaluation, fait partie des efforts à entre-
prendre pour l’atteindre. Le Programme d’évaluation internationale des compétences 
des adultes (PIAAC-Programme for the International Assessment of Adult Compe-
tencies), dirigé par l’Organisation de coopération et de développement économique 
(OCDE), est l’instrument le plus puissant d’évaluation du niveau de littératie et de 
numératie. Il est structuré en cinq niveaux hiérarchiques de maîtrise de la lecture, 
de l’écriture et du calcul. Une sixième catégorie, sous l’intitulé « niveau inférieur 
au niveau 1», résume les faibles niveaux en bas de l’échelle des compétences. Pour 
stimuler l’efficacité des efforts entrepris pour répondre à l’ODD 4, l’Institut de 
statistique de l’UNESCO (ISU) a récemment lancé l’Alliance mondiale de suivi de 
l’apprentissage (GAML-Global Alliance to Monitor Learning) qui vise à soutenir des 
stratégies nationales d’évaluation et à développer des indicateurs internationalement 
comparables et des outils méthodologiques de mesure. Tandis que les niveaux 1 à 5 
sur l’échelle d’évaluation du PIAAC conviennent déjà globalement pour une com-
paraison internationale, le « niveau inférieur au niveau 1» a jusqu’à présent seule-
ment été évalué par certains pays (p. ex. le Canada, les États-Unis, le Royaume-Uni 
et l’Allemagne) au moyen d’outils développés au plan national. Les auteures de cet 
article se sont penchées sur les compétences en lecture pour examiner dans quelle 
mesure ces outils nationaux d’évaluation des niveaux faibles développés pourraient 
être adaptés afin de faciliter une comparaison à l’échelle internationale.

Introduction

Relevance

Among the 17 Sustainable Development Goals (SDGs) launched by the United 
Nations (UN) in 2015 (UN 2015; 2016), the fourth goal (SDG  4) is dedicated to 
education. Extending the scope beyond the previous agenda’s focus on primary 
education,1 it aims to “promote lifelong learning opportunities for all”. This has led 
to “hopes for a stronger role” of adult learning and education “in global education 

1 The 2030 Agenda (2015–2030) with its 17 SDGs was preceded by the Education for All agenda 
(1990–2015) with its 8 Millennium Development Goals (MDGs). For more information, visit https ://
www.un.org/mille nnium goals / [accessed 12 January 2020].

https://www.un.org/millenniumgoals/
https://www.un.org/millenniumgoals/
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agendas and policies” (Elfert 2019, p. 537). While UN Agendas fall into the cate-
gory of soft law,2 they reflect a need for action, and by endorsing them, UN Member 
States have made commitments towards trying to achieve the targets.

One of the core instruments of soft law is monitoring (Grek 2019), and it often 
relies on assessment (Hamilton et al. 2015). Monitoring countries’ progress towards 
achieving the targets of the SDGs on an international scale makes it necessary to 
discuss methods of assessment, especially for adult literacy and numeracy. One of 
the ten targets within SDG 4 directly addresses adult literacy and numeracy skills:

By 2030, ensure that all youth and a substantial portion of adults, both men 
and women, achieve literacy and numeracy (SDG target 4.6; UN 2016).

To boost effective action in addressing SDG 4, the UNESCO Institute for Statistics 
(UIS) recently launched the Global Alliance to Monitor Learning (GAML), which

is designed to improve learning outcomes by supporting national strategies for 
learning assessments and developing internationally-comparable indicators 
and methodological tools to measure progress towards key targets of … SDG 4 
(UIS 2017).

This initiative covers all ten targets of SDG 4, with thematic task forces established 
to address each of them. Since 2017, the task force for SDG target 4.6 has held sev-
eral expert meetings in order to collect and evaluate existing tests and findings and 
discuss adequate testing instruments.

The dilemma is how to build on earlier – mostly Western – research on the 
one hand, and how, on the other hand, to avoid a monopolistic spread of defini-
tions and test instruments throughout the world (Addey 2018). Another challenge 
is that the most powerful instrument, the Programme for the International Assess-
ment of Adult Competencies (PIAAC) conducted by the Organisation for Economic 
Co-operation and Development (OECD),3 is too expensive for most UN Member 
States. The OECD asks participating countries to organise the data collection and 
test analysis themselves. This requires sample sizes of around 5,000 test takers per 
country. Respondents’ completion of the test and questionnaire takes approximately 
two hours and also includes a computer-aided personal interview which is usu-
ally carried out by a survey company that charges several million Euro for the data 
collection.

Moreover, the five proficiency levels for literacy do not cover the most basic 
levels of literacy, i.e. from total illiteracy onwards (there is simply a sixth category 

2 The term “soft law” refers to officially ratified but not legally binding instruments like resolutions and 
declarations of international entities such as, for example, the UN, and the European Union (EU) with 
the Council of Europe and the European Commission,
3 The first cycle of PIAAC was conducted in three rounds. Many of the countries participating in 
Round  1 (2011–2012) will be included again in the first round (2021–2022) of the second cycle. For 
more information, see https ://www.oecd.org/skill s/piaac /about /#d.en.48111 1 [accessed 24 February 
2020].

https://www.oecd.org/skills/piaac/about/#d.en.481111
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labelled “below Level 1”).4 Since GAML is monitoring improvement by 2030, at 
least two reports will be needed from each country before 2030: The first assessment 
would serve as a starting point which the second assessment can then be compared 
against, hopefully demonstrating improvement in adult literacy and numeracy. So 
the timeframe for coming up with suitable assessment methods and tools to begin 
the first round of assessments as soon as possible is tight. What is especially urgently 
needed are tests that cover the most basic levels of literacy in a more differentiated 
way than “below PIAAC Level 1”. Moreover, the question arises whether existing 
instruments that cover lower levels of literacy can be integrated into a common scale 
with instruments that cover higher levels of literacy, e.g. the PIAAC scale.

State of the art

In terms of existing instruments, there are two competing approaches, which we dis-
cuss in detail in the course of this article. One is the lower-rungs approach (Brooks, 
Davies et al. 2001a, b), and the other is the reading components approach (Sabatini 
and Bruce 2009; Strucker et  al. 2007). In a nutshell, the lower-rungs approach 
takes a differentiated look at the lowest level of literacy, and the reading compo-
nents approach indicates adults’ proficiency in decoding, word recognition and word 
meaning (vocabulary). Both approaches have strengths and weaknesses.

Test items of the lower-rungs type have the advantage of correlating with, and 
complementing, higher levels on international literacy proficiency scales such as 
those used by PIAAC. But they have not, in fact, been translated into languages 
other than English and German.

By contrast, the reading components test items are not hierarchically organised 
and therefore are not aligned with the PIAAC scale, but they do exist in several lan-
guages. Moreover, they have been administered internationally as an add-on to the 
OECD’s PIAAC programme, under UNESCO’s Literacy Assessment and Monitor-
ing Programme (LAMP)5 as well as the World Bank’s Skills Towards Employabil-
ity and Productivity (STEP) skills measurement programme.6 While both of these 
programmes were run in middle-income countries or regions, their suitability for 
low-income countries is unlikely. Another complicating factor is that the Reading 

5 Initiated in 2003 by the UNESCO Institute for Statistics (UIS), LAMP was “the first international [test-
ing] experience concerning youth and adult literacy comprising non-European languages” (Guadalupe 
and Cardoso 2011, p. 213)). For more information, see https ://www.uis.unesc o.org/liter acy/Pages /lamp-
liter acy-asses sment .aspx [accessed 14 February 2020].
6 Launched in 2012, the World Bank’s STEP skills measurement programme was the first-ever initiative 
to measure skills in low and middle-income countries. For more information, see https ://micro data.world 
bank.org/index .php/catal og/step/about  [accessed 14 February 2020].

4 PIAAC literacy proficiency “below Level 1” is described as follows “Individuals at this level can read 
brief texts on familiar topics and locate a single piece of specific information identical in form to infor-
mation in the question or directive. They are not required to understand the structure of sentences or 
paragraphs and only basic vocabulary knowledge is required. Tasks below Level 1 do not make use of 
any features specific to digital texts” (OECD 2013, p. 67). For descriptions of Levels 1 to 5, see OECD 
2013, pp. 66–67.

https://www.uis.unesco.org/literacy/Pages/lamp-literacy-assessment.aspx
https://www.uis.unesco.org/literacy/Pages/lamp-literacy-assessment.aspx
https://microdata.worldbank.org/index.php/catalog/step/about
https://microdata.worldbank.org/index.php/catalog/step/about
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Components test items originate from many sources and there are different versions 
of test sets – with different ownership.

Purpose and structural organisation of this article

Our aim in this article is to explore and clarify whether the Reading Components, as 
they are used in their international version (e.g. as a PIAAC add-on), can be under-
stood as hierarchical and therefore be organised on a proficiency scale which can be 
aligned with and connected to international literacy scales like the one applied by 
PIAAC. If this is possible, the reading component items would perform like lower-
rungs items and then enhance the bottom end of the scale where the most basic skills 
are situated. This would solve the problem of where to find test items for a range of 
countries (including low-income ones), as the international Reading Components 
are already widely used, well-accepted and available in many languages, and have 
also already been pretested in the countries that participated in LAMP and STEP as 
well as those who bought the add-on module under PIAAC.

We begin with a review, looking back into the development of each of the two 
competing approaches (lower rungs versus components). This is necessary to avoid 
confusion between earlier and more recent versions. We also present the theoretical 
background, the development of test items as well as pretest and main test results 
for both approaches, and sum up the differences in a table. We then discuss both 
approaches with regard to their strengths and weaknesses for monitoring SDG target 
4.6 globally. This discussion leads to our three research questions, the overarching 
purpose of which is to find out whether one of the item sets (the Reading Compo-
nents test set) could be disconnected from its theoretical background (the compo-
nents approach) and re-organised in a hierarchical way (as rungs on a ladder). This 
would meet the requirements specified by the GAML initiative for effective assess-
ment methods to monitor a wide range of countries’ progress in achieving SDG tar-
get 4.6. In our methodology, we describe and report on the relevant statistical tests 
which we carried out using item response theory (IRT)7 and the German PIAAC 
Reading Components subset of data. After presenting the results, addressing each of 
our three research questions, we evaluate the outcomes and conclude our article with 
recommendations for further re-analysis and refinement.

Review: assessing the most basic levels of literacy

International large-scale assessments currently measure literacy with unidimen-
sional and continuous competence models. What this means is that individual pro-
ficiencies are hierarchically described as being situated on a scale rising from low 

7 Item response theory is used in psychometrics (the measuring of mental capacities and processes). Ini-
tially applied in mainly educational contexts, it enables the development and evaluation of surveys car-
ried out using questionnaires and other proficiency assessment instruments which feature test items. For 
an overview, see Carlson and von Davier (2013).
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to high levels of competence. In terms of the main results, PIAAC and earlier inter-
national assessments8 have defined four or five proficiency levels and documented 
the percentage of adults scoring at each of these levels for each of the participating 
countries (OECD 2013; OECD and Statistics Canada 2000, 2005) and an average 
for all of them together. For example, in 2012, on OECD average, 15.5 per cent of 
the participating international population (ages 16–65) scored at literacy Level 1 or 
below (OECD 2013, p. 257).9

In the underlying theoretical model, literacy is defined as

the ability to understand, evaluate, use and engage with written texts to partici-
pate in society, achieve one’s goals, and develop one’s knowledge and potential 
(OECD 2013, p. 61).

In addition to the literacy scale, a “Reading Components” assessment was included 
in PIAAC’s international “Survey of Adult Skills” (OECD 2013, pp.  59, 67). 
According to John Sabatini, the intention was to use the information collected 
through this additional “battery of reading component tasks” to “draw implications 
for policy, as well as for learning and instruction, for adults who score at or below 
Level 1 in literacy proficiency” (Sabatini 2015, p. 2; emphases added).

There are also approaches to assessing basic reading and writing skills with con-
tinuous models, so-called “lower-rungs approaches” (Brooks, Giles et  al. 2001), 
which think of the continuum as a ladder and take into account even barely measur-
able low proficiency levels. However, when complementing (rather than extending) 
PIAAC with the above-mentioned “battery of reading component tasks” (Sabatini 
2015, p. 2), the OECD preferred a non-continuous model of three reading compo-
nents and did not integrate these into the six-level literacy scale (Levels 1–5 and the 
“below Level 1” category). The three reading components the PIAAC add-on mod-
ule tests participants on are (1) word recognition, (2) sentence processing and (3) 
passage fluency (Sabatini and Bruce 2009). It remains unclear why there have been 
no attempts up to now to find out whether it would be possible to link either these 
three components or the total set of component items to the PIAAC scale. Perhaps 
one reason is the theoretical quality of the three components. Since these compo-
nents were developed independently of PIAAC, they are different from what is being 
tested on the overall literacy scale now (Strucker et al. 2007). However, the prepara-
tions for PIAAC did polish the reading component subtests in a way that made them 
suitable for international comparison (Sabatini and Bruce 2009). We assume that the 
theoretical differences may have decreased during this process while the similarity 
to the overall PIAAC literacy scale increased.

8 The OECD conducted the first round of PIAAC in 2008–2013. Earlier comparative international adult 
assessments, also run by the OECD, include the International Adult Literacy Survey (IALS), conducted 
from 1994 to 1998, and the Adult Literacy and Life Skills Survey (ALL), conducted in two rounds 
between 2003 and 2008.
9 The corresponding national figure for Italy, for example, was 27.7; for Germany it was 17.5; and for 
Japan it was 4.9 (OECD 2013, p. 257).
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Unlike the PIAAC literacy scale, which builds on item response theory (briefly 
explained in footnote 7), the Reading Components in the add-on module are tested 
using classical test theory10 methods (Yamamoto et  al. 2013, p.  16; Zabal et  al. 
2014, p.  106). Again, it is not clear why this is so. It remains open to investiga-
tion whether it would be possible to run the reading component tests under an item 
response model as well, and also whether they would meet the necessary quality 
controls. If the answer to both of these questions turned out to be yes, the reading 
component tests would lose their full status as component tests, but they would gain 
the highly relevant quality of being statistically linkable to established international 
literacy scales.

Figure 1 illustrates the theoretical assumption about the main difference between 
rungs and components. While both are located inside the lowest level of literacy, 
labelled Level I in the graph, only the lower rungs claim to be hierarchical and part 
of the overall literacy scale. The components claim to be different elements of the 
reading process and thus non-hierarchical and non-comparable to the literacy scale. 
Both approaches are explained further below.

Both approaches compete with each other in assessing proficiencies of adults 
with low literacy skills. While the reading components approach was very fruitful 
in the early 2000s in Canada and the United States (US), the development of test-
ing materials in the United Kingdom (UK) and in Germany focused on the lower-
rungs approach. Among early versions of component approaches, the components 
were clearly differentiated and were linked to reading. When PIAAC chose to take 
the reading components approach on board in an add-on module, it became neces-
sary to translate the test instruments already existing in individual countries (such as 
Germany, for example), and to reduce them to make them suitable for application in 
and comparison among a wide range of countries. It can be assumed that the compo-
nents approach consequently became more similar to a (lower-) rungs approach than 

10 Classical test theory is sometimes also referred to as “true score theory”, where the true score is an 
error-free measurement. Classical test theory was the predecessor of item response theory.

Fig. 1  Lower-rungs vs. compo-
nents approach
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expected. The question is whether the reduction made to meet the needs of interna-
tional comparability subsequently led the components to become hierarchical parts 
of one latent variable11 (i.e. reading). We return to this question in a later section of 
this article.

The lower‑rungs approach and its implementation in the Level‑One Survey (LEO) 
in Germany

A lower-rungs approach can be applied to describe and examine low skills in liter-
acy. This means it enables differentiating the lowest level of the literacy scale more 
finely – in other words, “creating the lower rungs of the ladder” (Brooks, Davies 
et al. 2001a, b, p. 55). By including proficiencies “below Level 1”, the lower-rungs 
approach extends the lower end of the established ranking of proficiency levels, 
which is based on a hierarchical and unidimensional model of literacy.

For example, the New Standards Level, developed in the UK in 2000 by the Basic 
Skills Agency (BSA) and the Qualifications and Curriculum Authority (QCA), com-
prised one “Entry Level”, subdivided into Entry Levels 1–3 (E1, E2, E3), describ-
ing reading skills that are comparable to the range below IALS Literacy Level 112 
(Brooks, Davies et al. 2001a, b; QCA 2005). These levels were applied in the Skills 
for Life survey conducted by the UK Department for Business, Innovation and Skills 
in 2011 (BIS 2012).

Another example is the Level-One Survey (LEO), which implemented four so-
called Alpha Levels (α1 [letters], α2 [words], α3 [sentences], α4 [whole texts]) in 
Germany. They are based on theories about the acquisition of written language,13 
international large-scale assessments, national and international educational 
standards, and concepts of the practice of adult basic education (Dessinger 2011; 
Kretschmann 2011). Furthermore, the Alpha Levels were theoretically anchored 
within the IALS literacy scale (i.e. below IALS Level  1) by the level definitions 
and the “can-do” descriptions and characteristics for determining the level of dif-
ficulty (Grotlüschen 2011). Examples are provided in Fig. 2, which shows the “can 
do” descriptors of Alpha Level 3 in reading, and Fig. 3, which shows the “can do” 
descriptors of Alpha Level 4 in writing.

Furthermore, the Alpha Levels have had an influence on the development of 
instruments and tools for assessing adult literacy proficiency in Germany. The cur-
riculum framework for literacy and adult basic education (DVV 2014), which con-
tains guidelines for teaching and testing reading, writing and calculating in adult 
basic education, was developed following Alpha Levels 1–4 (ibid.).

12 IALS measured literacy proficiency on a scale of 0 to 500 points. Adults who had achieved 0–225 
points on that scale in the assessment scored at Level 1.
13 For reading, see Bamberger and Vanecek (1984) and Coltheart et al. (2001); for writing, see Brügel-
mann (2000); Frith (1985); Kretschmann (2005); Reuter-Liehr (2008) and Spitta (1997).

11 In item response theory, a latent variable is something which is not directly observable, but only 
inferred from other, directly observable variables.
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The reading components approach and its implementation in PIAAC 

Representing basic “building blocks” of reading, component reading tasks also 
examine very foundational reading abilities, albeit not in a hierarchical order. Before 
the OECD added a reading components assessment module to the international 
assessment of PIAAC in 2012, the Statistics Canada research institute decided to 
implement a components approach in the Canadian part of the OECD’s ALL Survey 
in 2003.

Early Canadian and US‑American national testing components

The reading components identified in Canada offered some additional information 
that differentiated among types of struggling readers. The advantage of a compo-
nents approach was seen in its potential to offer insights into the different ways in 
which weak readers lag behind. Possible difficulties are insufficient vocabulary, dif-
ficulties with basic word decoding, inadequate strategies for dealing with new or 
complex texts, or general comprehension problems. Statistics Canada’s expectation 
was that these differentiations would provide useful information to programme pro-
viders and policymakers (Murray 2001). Table 1 shows the components and tests 
which were discussed and subsequently recommended as being suitable for a house-
hold survey investigating adults’ reading proficiency – in this case the Canadian 
ALL Survey, conducted in 2003.

The Adult Reading Components Study (ARCS; Strucker and Davidson 2003) car-
ried out in the United States by the National Center for the Study of Adult Learning 
and Literacy (NCSALL) served Statistics Canada as a model for clustering adult 
learners into groups of reading skills levels. John Strucker and Rosalind Davidson 
tested 955 randomly selected learners from adult basic education (ABE) and English 
for speakers of other languages (ESOL) classes to assess their phonological aware-
ness, rapid naming, word recognition, oral reading, spelling, vocabulary and back-
ground knowledge. Using a cluster analysis14 methodology, they discerned ten clus-
ters of reading skills levels in their sample which they deem relevant for effective 
teaching and learning (Strucker and Davidson 2003, p. 126).

Further components research was conducted jointly by John Strucker (NCSALL) 
as well as Kentaro Yamamoto and Irwin Kirsch from the Educational Testing Ser-
vice (ETS), also in the United States. They took a sample of 1,034 adults and ran, 
among other things, a latent class analysis (LCA)15 based upon participants’ scores 
on:

14 A cluster analysis methodology groups a set of data objects into clusters to analyse data distribution.
15 A latent class analysis classifies individual test respondents into mutually exclusive types, or latent 
classes, based on their pattern of answers.
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• oral vocabulary (PPVT);
• real word reading (TOWRE A);
• pseudo-word reading (TOWRE B);
• spelling; and
• short-term memory (digit span).

The result was a distinction of five classes of readers:

(1) proficient ABE, adult secondary education (ASE), and household sample readers 
with very strong decoding and vocabulary skills;

(2) ABE and ASE students with strong decoding skills that tend to undermine their 
vocabulary skills;

(3) advanced ESOL students with strong decoding but noticeably weaker English 
vocabulary skills;

(4) intermediate ESOL students with moderate weaknesses in decoding and vocabu-
lary skills in English; and

(5) low intermediate ESOL students and reading disabled ABE native speakers with 
marked needs in decoding and vocabulary (Strucker et al. 2007).

Fig. 2  “Can do” descriptors and task characteristics of Alpha Level  3 (reading) (translated from 
Kretschmann 2011, p. 53)
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Fig. 3  “Can do” descriptors and task characteristics of Alpha Level  4 (writing) (translated from Grot-
lüschen et  al. 2010, p.  38). Note: *Final-obstruent devoicing means that spoken words like “Hun-d” 
[dog] sound as if they were spelled with a hard consonant at the end (Hun-t [do-k]), making it difficult to 
draw conclusions from the sound towards the spelling. ** Interfixes are the spoken gaps between sylla-
bles in compound words, e.g. “Bus_halte_stelle” [bus stop]. *** CEFR is the Common European Frame-
work of Reference which has standardised proficiency levels from A1 (lowest), A2 and B1, B2 to C1, C2 
(highest)

Further results of latent class analysis with component assessment data from the 
Canadian International Survey of Reading Skills (ISRS)16 were published by the 
Canadian Council on Learning (Murray et  al. 2008). The report distinguishes six 
groups (A1, A2, B1, B2, C and D) based on mother tongue, immigrant status and 

16 The International Survey of Reading Skills (ISRS) wss conducted by Statistics Canada in 2004 
and 2005. For more information, see https ://www23 .statc an.gc.ca/imdb/p2SV.pl?Funct ion=getSu 
rvey&SDDS=5070 [accessed 28 February 2020].

https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=5070
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=5070


246 A. Grotlüschen et al.

1 3

other key characteristics including age, gender, education and employment status 
(ibid.).

International components suitable for comparative analyses

The developers of the reading components assessment in PIAAC 2012 applied none 
of the above-named tests, because they needed instruments that would enable inter-
national comparison. Whereas the developers’ conceptual framework suggested five 
components, only three of these reading components made it into the final assess-
ment set. Since languages vary in terms of their writing systems (alphabetic [e.g. 
English], syllabic [e.g. Japanese] or logographic [e.g. Chinese]), the PIAAC Read-
ing Components test excluded tasks for alphanumeric perception and efficiency as 
well as tasks for word recognition and decoding (Sabatini 2015; Sabatini and Bruce 
2009). Below, we explain the three remaining components and their task-sets.17

Print vocabulary (word meaning). To ensure cross-country comparability, the 
language chosen for this component in the PIAAC’s add-on module was the local lan-
guage being used in the respondents’ neighbourhood, in the market and in popular 
media. The print vocabulary tasks are based on the assumption that adults know the 
meaning of everyday words from pictures and from listening. The 34 print vocabu-
lary tasks assess whether a person also knows their meaning from print. For this 
purpose, the respondent is given a four-item multiple choice list and asked to circle 
the correct word that represents the meaning of an image. Thus the print vocabulary 
task-set seeks to determine whether individuals can identify everyday words of their 
local language in print.

Sentence processing. To ensure this component’s cross-country comparability, the 
tasks in this set were created without varying the grammatical/syntactic complexity 
of the sentences. Variation was, however, taken into account in the length of sen-
tences within a basic grammatical structure, and also in the logical relationships that 
comprise meaning. These variations were designed with increasing difficulty and 
therefore indicate the individual’s proficiency at constructing basic meaning from 

Table 1  Table of recommended components and tests*

Source: Statistics Canada (Murray 2001)
*Note: Many of the tests listed in this table have been revised and updated over the course of time. For 
more information about their original versions, see Torgesen et al. 1999 (TOWRE); Dunn 1959 (PPVT); 
Ordinate Corporation 1999 (Ordinate Corporation PhonePass); Wechsler 1997 (Digit span test); and 
Denckla and Cutting (1999). (RAN)

1 Word recognition Test of Word Reading Efficiency (TOWRE)
2 Vocabulary knowledge Peabody Picture Vocabulary Test (PPVT)
3 Listening comprehension Ordinate Corporation PhonePass
4 Processing and memory Digit span test
5 Processing and memory Rapid automatised naming (RAN) of letters

17 Examples of the English-language reading component items are published in Sabatini (2015).
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print (Sabatini 2015, pp. 7, 11). The 22 sentence-processing tasks ask an individual 
to judge “whether the sentence makes sense in relation to common knowledge about 
the world […] or based on the internal logic of the sentence” (ibid., p. 12). There-
fore, a “yes” or “no” answer represents a 50 per cent guess probability. Thus the 
sentence processing tasks assess the individual’s proficiency in applying his or her 
language skills in the context of printed text.

Passage comprehension. The passage comprehension task-set measures fluent, 
efficient reading performance. The 44 passage comprehension tasks are embedded 
in four short basic text passages designed for adult readers. In each task, respondents 
are asked to choose between a word that correctly fits a sentence in a passage and 
a second option that a skilled reader would recognise as being obviously wrong. 
Although reading fluency and efficiency are usually assessed by giving participants 
only a fixed amount of time to do the task, PIAAC 2012 allowed them as much time 
as they needed. The individual total time required to complete it was recorded, and 
average reading rates were compared afterwards. The purpose of this was to prevent 
biases, caused by cross-country comparison, because differences between languages, 
writing systems and cultural variables were expected to affect average reading rates 
(Sabatini and Bruce 2009, p. 13). In their conceptual framework, John Sabatini and 
Kelly Bruce explain that “the time to complete will add very little additional infor-
mation” about the skills of “the very low-skilled beginning reader”, but low-ability 
adults with high accuracy scores within the passage comprehension tasks can be 
identified by this measurement, because they need more time to complete than the 
subsample of skilled readers in each country (Sabatini and Bruce 2009, p. 13).

Table 2 sums up the differences between the lower-rungs approach and the read-
ing components approach and their development for PIAAC.

Research questions

Having elaborated the differences between the lower-rungs approach and the reading 
components approach in the previous sections of this article, we now discuss both 
approaches with regard to their potential suitability for monitoring SDG target 4.6 
globally, which then leads to our presentation of our own research.

To assess lower reading skills, PIAAC 2012 opted for a components approach 
rather than a lower-rungs approach. There are two possible reasons for this. First, 
the design of the survey suggests there was no plan to link the Reading Components 
to the continuous literacy scale. The Reading Components assessment was imple-
mented as a new domain and as an optional element of the assessment in Round 1 
(2011–2012) of PIAAC’s first cycle. Furthermore, it was provided in pencil-and-
paper format, whereas the main assessment was designed in a computer-based 
format (Kirsch and Thorn 2013). This certainly limits the comparability of both 
measures.

Second, Sabatini and Bruce state that even in theory, the components “do not 
strictly develop hierarchically” during the acquisition of reading skills (Sabatini and 
Bruce 2009, p. 7). Therefore, it might be inadequate to treat them as having a clearly 
hierarchical order.
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However, the published results of the PIAAC Reading Components assessment 
(OECD 2013) as well as the progression of the components (from words to sen-
tences to text passages) could point to a hierarchy among the three different types of 
the assessed reading component tasks.

A hierarchy of difficulty?

The published average proportions of the correctly answered reading component 
items show differences among the three dimensions (print vocabulary, sentence pro-
cessing and passage comprehension). The highest average proportions of correct 
answers were reached for the print vocabulary dimension, whereas the lowest were 
reached for the sentence processing items. This result is stated independently of the 
individual literacy level. Furthermore, this is not only true for the German data, but 
also for the OECD average (OECD 2013, pp. 416–418).

Table 3 shows the average proportion of correctly answered reading component 
items by literacy proficiency level for the German sample. From this table it is rea-
sonable to assume that the print vocabulary items are the easiest, and the sentence 
processing items are more difficult than the passage comprehension items.

Also, Sabatini states for the US reading components:

One may have noticed that sentence and passage reading means were closely 
aligned across the higher levels of literacy proficiency, with passage means 
sometimes higher than sentence means toward the higher proficiency levels. 
This is because the most difficult sentence items are typically more difficult 
than any of the passage items. Thus, even adults who are relatively more pro-
ficient may still make errors on these challenging sentence items while likely 
finding all passage items relatively easy to answer (Sabatini 2015, p. 16).

Table  4 shows the average time spent completing a reading component item, in 
seconds, by PIAAC literacy proficiency level for the German sample. Here, too, 
print vocabulary emerges as the easiest dimension, because the average time spent 
on completing these tasks is comparably the shortest for all literacy levels. But 
responding to the passage comprehension items takes a little longer than answering 

Table 3  Average proportion of reading component items answered correctly, in per cent, by PIAAC lit-
eracy proficiency level (German sample)

Source: PIAAC and PIAAC Reading Component datasets, own calculations
Note: Deviations from the OECD table (OECD 2013, pp. 416–417) are due to our exclusion of respond-
ents who did not reach the end of the Reading Components assessment despite their not being given a 
time limit.

Below Level 1 Level 1 Level 2 Level 3 
and 
above

Print vocabulary (n = 817) 93.6 97.2 98.5 99.3
Sentence processing (n = 809) 75.8 87.3 94.0 97.5

Passage comprehension (n = 785) 81.0 90.9 96.5 99.1
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18 In a nutshell, both models (further explained in the methodology section) serve to statistically esti-
mate the probability of survey respondents’ correct answers for test items of varying difficulty. While 
the Rasch model is a so-called one-parameter logistic (IPL) model, a Birnbaum model has more than one 
parameter. The one we used for our research was a two-parameter logistic (2PL) Birnbaum model.

Table 4  Average time spent completing a reading component item, in seconds, by PIAAC literacy profi-
ciency level (German sample)

Source: PIAAC and PIAAC Reading Component datasets, own calculations

Below Level 1 Level 1 Level 2 Level 3 
and 
above

Print vocabulary (n = 817) 7.2 5.7 4.7 3.8
Sentence processing (n = 809) 16.7 11.7 9.1 7.2

Passage comprehension (n = 785) 17.3 13.4 9.9 7.6

the sentence processing items. Therefore, in terms of time spent on completing the 
tasks, it is reasonable to assume that the passage comprehension items are more dif-
ficult than the sentence processing items.

This pattern is also the same for the OECD average across all participating coun-
tries (in Round 1 of PIAAC’s first cycle) for time spent completing the reading com-
ponent items (OECD 2013, pp. 417–418).

Considering these results, the research questions (RQ) we decided to investigate 
in our own research, presented in this article, were:

RQ1 Is it possible to describe the PIAAC reading component items (in the 
German PIAAC questionnaire) hierarchically by their difficulty?
RQ2 Provided that it is possible, what kind of hierarchical relationship exists 
among the three components and across all items?
RQ3 If the Rasch model proves unsatisfactory, does a 2PL Birnbaum model fit 
the reading component data better?18

Methodology

In addressing our research questions, we applied methods of item response theory 
(IRT) to the German sample of the PIAAC Reading Components data. IRT provides 
probabilistically combined results regarding respondents’ trait level (competences) 
and item properties (difficulties) based on the probability of a correct response to a 
test item (Embretson and Reise 2000).

The simplest item response model, the so-called Rasch model,19 assumes that the 
probability of a specified response depends on two variables: the respondent’s trait 

19 Named after Danish mathematician, statistician and psychometrician Georg Rasch, this model esti-
mates test reliability in proficiency assessments where there are only two options for answering test 
items, either correctly or incorrectly. It considers the probability of a respondent with a certain aptitude 
choosing a correct answer, factoring in the difficulty of tackling that item.
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level and the difficulty of the test item (Embretson and Reise 2000, pp. 48–51). If a 
respondent’s trait level exceeds the difficulty of the item, then there is a strong pos-
sibility that this person will respond correctly to the item. If the difficulty of the item 
exceeds the respondent’s trait level, there is a strong possibility that this person will 
not respond correctly to the item. In other words, the more difficult an item is, the 
less likely it is that a person with a particular trait level will respond correctly to this 
item (Embretson and Reise 2000, p. 49).

In our research, we focused in particular on the item difficulties of all three read-
ing component items, re-analysing them in terms of their hierarchical relation-
ship. For this purpose, we chose the one-parameter logistic Rasch model, because 
it is particularly suitable for estimating and scaling test items on a common scale, 
ordered by their difficulties. In case of model conformity, the Rasch model has the 
property of specific objectivity. This means that differences in terms of item difficul-
ties can be stated independently of the sample’s skills distribution (Embretson and 
Reise 2000; Moosbrugger 2012, p. 49).

A necessary precondition of IRT analyses is the assumption of item homogene-
ity and local independence, meaning that all item responses depend on the same 
latent variable and that, given the model parameters, no further relationships exist in 
the data (Embretson and Reise 2000, p. 60). One important advantage of the Rasch 
model is that it provides appropriate and strict model fit criteria to evaluate item 
homogeneity and item quality.

We carried out the estimation of a one-dimensional Rasch model using ConQuest 
software. Sabatini states that the translation of reading component items across lan-
guages may result in different item level difficulty estimates (Sabatini 2015, p. 11). 
Therefore, the analysis we present here refers to the reading component data from 
only one country (Germany). Our input file contained the full response data of 
the German sample in the PIAAC Reading Components assessment based on the 
reduced version of the German PIAAC Scientific Use File (SUF; Rammstedt et al. 
2015).

The Reading Components sample for Germany comprises 822 cases, whereas 
the whole German PIAAC sample comprises 5,465 cases. Therefore, the sample is 
not representative for the German adult population. Furthermore, Claudia Tamassia 
et  al. note in the OECD’s Technical Report of the Survey of Adult Skills (PIAAC) 
that the criterion for routing respondents into the paper-based reading components 
assessment was not only lower literacy and numeracy skills, but also a lack of expe-
rience in handling a computer.

[The] paper-based assessment was administered to respondents who either 
reported they had no computer experience; failed the test of basic computer 
skills required to take the assessment; or refused to take the assessment on the 
computer (Tamassia et al. 2013, p. 2).

As a consequence of this routing process, the German sample contains relevant 
proportions of respondents with higher literacy skills, who solved the reading 
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components tasks with ease, while a relevant proportion of adults with lower lit-
eracy skills also remained in the sample. Across the entire 23-country PIAAC sam-
ple, an above-average proportion of 31 per cent of the adults who took the Read-
ing Components assessment (compared to 15.5 per cent total) scored at or below 
Level 1 (Sabatini 2015, p. 9).

Comparison of the sociodemographic bias of the German sample against that 
of the German adult population as a whole can be described by, for example, a 
higher mean age and a higher proportion of adults who speak German as a second 
language.20

The dataset we analysed comprised responses for a total of 100 PIAAC reading 
component items. These were 34 print vocabulary items (numbered 1–34), 22 
sentence processing items (numbered 35–56) and 44 passage comprehension 
items (numbered 57–100). For our IRT analysis, we recoded the response data into 
dichotomous (0/1: incorrect/correct) data. Missing values were treated as follows: in 
cases where questions had been skipped (refused or not done), we recoded missing 
values into incorrect responses; in cases where the whole reading components 
assessment was broken off, we recoded the first missing value into an incorrect 
response and left all further missing values as missing. Afterwards, we estimated, 
mapped and analysed the item parameters and evaluated the quality of the items. 
We checked the Rasch model fit by weighted mean squares (MNSQ). A perfect 
item fit in terms of mean squares would be 1.0 (Wu et  al. 2007, p.  54). For this 
research study, we chose MNSQ ≥ 1.33 as criterion for a bad item fit (Wilson 2005, 
p. 129; Grotlüschen et al. 2012, p. 63). Furthermore, we illustrated and described the 
distribution of item difficulties by a Wright map (see results section).21

Subsequently, we compared the results to the outcomes of a two-parameter logis-
tic (2PL) Birnbaum model,22 which considers varying item discriminations. Since 
items differ in their discriminating power, trait level estimates depend on the spe-
cific patterns of success and failure in the item set. In contrast to the Rasch model, 
items do not have equal weight in estimating trait levels (Embretson and Reise 
2000, p. 53). We estimated the 2PL model using Mplus 7 softwareJavaScript:TypeC
har(73).

20 Beatrice Rammstedt and Britta Gauly of the Leibniz Institute for the Social Sciences (GESIS, in Man-
nheim, Germany) are currently preparing their analysis of the sociodemographic data of the German 
reading components sample for publication.
21 Named after American psychometrician Benjamin D. Wright. a Wright map is an item map, which “is 
organized as two vertical histograms. The left side shows candidates and the right side shows items. The 
left side of the map shows the distribution of the measured ability of the candidates from most able at the 
top to least able at the bottom. The items on the right side of the map are distributed from the most dif-
ficult at the top to the least difficult at the bottom” (Lunz 2010; emphases in original).
22 Named after Polish-American mathematician and statistician Zygmunt Wilhelm Birnbaum, this model 
extends the one-parameter (1PL) Rasch model by one or two more parameters (resulting in a 2PL or a 
3PL model), factoring in the possibility that respondents’ answers might be the result of guessing.
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Results

RQ1: Is it possible to describe the PIAAC reading component items (in the German 
PIAAC questionnaire) hierarchically by their difficulty?

As a main result of our analysis, we found that the applied Rasch model confirmed 
the possibility of representing the 100 reading component items on a hierarchical 
scale (i.e. the overall answer to our first research question seemed to be yes). The 
mean squares of most items (n = 92) met the model fit criterion (MNSQ ≤ 1.33). 
Only eight items, in this analysis, did not meet this criterion. These were one item 
(item 17) from the print vocabulary item set, and seven items (items 39, 40, 44, 45, 
50, 51 and 56) from the sentence processing item set.23 Their mean squares range 
from 1.33 (item 45) to 1.47 (item 40). On the one hand, these items are characterised 
by very low discriminations. This could mean that respondents with higher abilities 
are not more likely to solve them than respondents with lower abilities. On the other 
hand, the unsatisfactory item fits could also indicate that these items do not fit a 
one-dimensional construct of the kind we applied here (Rost 2004, p. 98; Kelava and 
Moosbrugger 2012, p. 86).

Seven out of the eight unsatisfactory items belong to the sentence processing item 
set, indicating that roughly one-third of the sentence processing scale either does 
not discriminate well, or might be testing something other than sentence processing. 
Respondents are asked to check the sentences in terms of whether they make sense; 
it is possible that people only check whether they are grammatically correct without 
deciding whether or not they are reasonable.

Nevertheless, our Rasch analysis of the Reading Components data did result in a 
coefficient alpha24 of 0.95. This indicates an overall internal consistency, although 
this is also not a measure for item homogeneity (Schermelleh-Engel and Werner 
2012, p. 132).

RQ2: Provided that a hierarchical description of the PIAAC reading component 
items (in the German questionnaire) is possible, what kind of hierarchical 
relationship exists among the three components and across all items?

With the overall answer to our first research question being yes, we then addressed 
our second research question. The Wright map in Fig. 4 shows the results for our 
analysis of the 100 Reading Components items in the German PIAAC sample when 
applying a one-parameter logistic Rasch model. This map of latent distributions and 

23 Unfortunately, we are unable to provide descriptions of single items, because the reading component 
tasks are treated as strictly confidential by the OECD and the Educational Testing Service (ETS).
24 A coefficient alpha (or Cronbach’s alpha) measures the reliability of the average of questionnaire 
items.
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response model parameter estimates displays a joint hierarchical scale. The horizon-
tal axis designates the number of cases/respondents; the vertical axis designates the 
level of difficulty. The scale is adjusted in a way that uses “zero” as the average com-
petence of the sample. This gives the difficult items a positive value and the easier 
items a negative value.

Fig. 4  Map of latent distribution and response model parameter estimates for the German PIAAC 2012 
sample. Note: The vertical axis designates level of difficulty
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The left-hand panel shows a representation of the latent reading competencies 
distribution, and the right-hand panel indicates the difficulty of the test items. Each 
number represents one item and the items are plotted according to their difficulties. 
Here, the difficulties range from –6,86 to –2,14. Item 56 and item 89 have the high-
est item difficulties, so they are plotted at the top of the figure, while item 17 has 
the lowest item difficulty, so it is plotted at the bottom of the figure. According to 
Rasch’s model, a person with a latent ability estimate that corresponds to the level at 
which the item was plotted would have a 50 per cent chance of success on that item 
(Wu et al. 2007).

As expected, the item difficulties are located clearly below the average of the 
competence distribution. This means that the majority of the sample responding to 
the Reading Components add-on was able to solve most of the items correctly.

When comparing the item difficulties of the three components, it is evident in 
Fig.  4 that most of the print vocabulary items (numbers 1–34, shown in red) are 
relatively easy, as expected. Furthermore it is noticeable that the sentence process-
ing items (numbers 35–56, shown in yellow) and the passage comprehension items 
(numbers 57–100, shown in green) have higher difficulties, but mix with each other 
relating to their difficulties. Therefore, the implicit assumption of a components-
related hierarchy of the three scales cannot be confirmed. However, while print 
vocabulary, sentence processing and passage comprehension are not clearly ordered 
like lower rungs, the general trend is that words (print vocabulary) are easier than 
sentences (sentence processing); which are easier than short texts (passage com-
prehension). Thus the test items do form a hierarchy. Even under the rather strict 
assumption of Rasch homogeneity, all but 8 items meet the model fit requirements.

The print vocabulary items numbered 17, 8 and 10 have the lowest item difficul-
ties, ranging from − 6,86 to − 6,51. It is worth noting that the correct answers for 
these three easier items are monosyllabic, which might explain their position on the 
Wright map.25 Further up in the map, the most difficult print vocabulary items do 
already mix with items from both the sentence processing and the passage compre-
hension components.

Within the sentence processing component, item 35 is the one with the lowest 
difficulty. This seems to be reasonable, because the sentence consists of one definite 
article, one subject and one verb in simple past form. Items 49 and 53 also have low 
difficulties, but their sentence structures are far more complex. For example item 
49 involves an interjectional relative clause, and the length of the text comprises 
14 words. By contrast, items 36, 37 and 41 have higher item difficulties, although 
they are main clauses and their lengths range from four to eight words. This order 
of difficulties disagrees with Sabatini’s theoretical description, which states that the 
sentence processing items in the test booklet would rise in terms of their difficulties 
(Sabatini and Bruce 2009, p. 11).

The difficulties of the passage comprehension items concentrate on the range 
between –4,95 and –2,18. Each of the passage comprehension tasks requires the 
respondents to choose between two words within a short text. According to the 

25 As mentioned earlier, for legal reasons we are unfortunately unable to provide more differentiated 
descriptions and interpretations of single items.
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results of the Rasch analysis, items 85 and 75 have the lowest item difficulties, 
whereas item 89 is the most difficult one. The varying difficulties of passage compre-
hension items could depend on the length and familiarity of the words, the abstract-
ness of the word meaning, and how obviously they seem to be correct answers in the 
context of the text passage.

RQ3: If the Rasch model proves unsatisfactory, does a 2PL Birnbaum model fit 
the reading component data better?

According to Kentaro Yamamoto et al., for PIAAC, “a common set of item parame-
ter estimates of the two-parameter logistic (2PL) model and the general partial credit 
model (GPCM)26 was estimated and found to fit quite well to all countries” (Yama-
moto et al. 2013, p. 16), i.e. not with a simple Rasch model. Indeed, the Rasch model 
assumption of homogeneous item discrimination is often non-realistic and artificial. 
More sophisticated models can cope with inhomogeneity of discrimination.

As already mentioned, we found that eight reading component items showed poor 
Rasch model fit, that is, they did not discriminate the same way as the others or they 
did not test the same latent variable. For these reasons we estimated a two-parameter 
logistic (2PL) Birnbaum-model in order to check the item difficulties taking dif-
ferent discrimination characteristics into account. The item discriminations ranged 
from 0.73 to 11.91.

All in all, we found that the two-parameter logistic Birnbaum model fit the Read-
ing Components data better than the one-parameter logistic Rasch model. In com-
parison (see Table 5), the 2PL model fits show lower Akaike and Bayesian informa-
tion criteria (AIC and BIC)27 and sample-size adjusted BIC and should therefore be 
preferred (de Ayala 2009, pp. 141–142).

Discussion

Component items do also function as hierarchical test items and therefore meet 
GAML requirements

To sum up, we found that the first research question (Is it possible to describe the 
PIAAC reading component items [in the German PIAAC questionnaire] hierar-
chically by their difficulty) can be answered positively. Two different approaches 
(applying the Rasch model and the Birnbaum model) show that the component 
approach at least partly contains hierarchical item difficulties.

Our second research question investigated the kind of hierarchical relation-
ships existing among the three components and across all items. We found that 

26 A general partial credit model (GPCM) allows for partially correct solutions, while the Rasch (1PL) 
model only allows right or wrong responses.
27 Akaike and Bayesian information criteria (AIC and BIC) are used in model selection to avoid overfit-
ting. Models with lower AIC and BIC values are preferable to those with higher ones.
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while the print vocabulary scale is easier than the two others, the latter have inter-
nal hierarchies but mix with each other in terms of difficulty. Our first method, 
which applied the Rasch model, showed unsatisfactory item fits for 8 out of 100 
items, with 7 of them belonging to the 21-item sentence processing subscale.

Our third research question investigated whether a two-parameter logistic 
model would lead to better fit values. The results indicate that the model fit was 
indeed better and that the reading components approach as used in PIAAC can 
also be interpreted as a hierarchical scale modelling a latent variable that could 
be called “reading”.

Our findings indicate an overall hierarchy of the Reading Component items, 
although two of the dimensions, namely sentence processing and passage com-
prehension, cannot be clearly separated in terms of the rise in difficulty. Read-
ing comprehension in a single sentence as distinct from the comprehension of 
a multi-sentence text section is not tested selectively in the PIAAC assessment 
tasks. This is certainly a consequence of choosing especially those reading tasks 
for the assessment that are less language-specific in order to improve the interna-
tional comparability.

Moreover, our findings demonstrate that the Reading Component test set under 
PIAAC 2012 also works as a hierarchy which would indeed be linkable to an 
international literacy scale. The test items are available in many languages. This 
already enables usage of component items in a wide range of countries. Many of 
the subsets have been applied under PIAAC, STEP, LAMP or even IALS, ranging 
across several supra-national organisations and thus indicating that the items are 
widely accepted (which would probably be more difficult if the items were purely 
owned by the OECD or ETS).

One conclusion of our research therefore is that it is technically possible to use 
the full set of PIAAC reading component test items to meet the requirements of 
the Global Alliance to Monitor Learning (GAML) initiative’s efforts to address 
all ten targets of SDG  4. Participating UN Member States can add the tests to 
national micro-censuses or similar surveys. Findings can be displayed in a hier-
archy that is comparable across countries because of its linkability to an anchor 
literacy scale (e.g. PIAAC).

Table 5  Model fit of 1PL and 2PL (both calculated using Mplus software)

1PL Model (Rasch) 2PL Model (Birnbaum)

Number of free parameters 101 200
Log likelihood
H0 value  − 11,126.158  − 10,541.422
H0 scaling correction factor for multiple 

linear regression (MLR)
0.9914 1.0519

Akaike information criterion (AIC) 22,454.316 21,482.844
Bayesian information criterion (BIC) 22,930.202 22,425.192
Sample-size adjusted BIC
(n* = (n + 2)/24)

22,609.464 21,790.068
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Tests that were developed under the Reading Components scheme become 
disconnected from their origins when they are made internationally comparable

To break down the reading proficiency within the lowest literacy level (“below 
PIAAC Level 1”) into more differentiated categories, a lower-rungs approach was 
developed in Europe (in the UK and Germany) and a reading components approach 
was developed in the United States and Canada. Both have advantages and disad-
vantages. The most recent and widespread version of the Reading Components is 
the one used in PIAAC and STEP. It differs from earlier versions, because it was 
adjusted for the purpose of being applicable in different countries, settings, lan-
guages and scripts. While these adjustments and test development efforts polished 
the test (Sabatini and Bruce 2009), one unavoidable side effect was the blurring of 
some of the clear differences which had been discernible among earlier components 
(Strucker et al. 2007).

Earlier component versions differed much more from each other and were more 
closely linked to different aspects of reading. One aspect, for example, was the strat-
egy of letter-by-letter-decoding of unknown words, mostly tested by using nonsense 
words (i.e. in the TOWRE test). Another aspect was the existence of lexical mem-
ory28 entries according to a lexical strategy of reading where fast word recognition 
is required. This can be tested with word recognition tests (TOWRE, PPVT). These 
two aspects can be interpreted by using Coltheart’s dual-route theory of reading 
(Coltheart et al. 2001)29 and they show up in readers with different kinds of dyslexia, 
requiring different treatments. Both are different from tests on language and vocab-
ulary or tests on grammar, which indicate low language proficiencies – and thus 
require provision of language lessons rather than making efforts to improve learn-
ers’ decoding or memorising skills. Another aspect has been the test of short-term 
memory, attention or concentration. Many foreign-born readers may have excellent 
short-term memories, while locally born struggling readers may not because of gen-
erally low cognitive skills. The latter may indicate learning disabilities but may also 
need psychological treatment. Earlier reading component approaches also tested lis-
tening and differentiation skills, phonemics or phonemic awareness.30 In cases of 
low test results, training would focus on syllables and rhymes, precise pronunciation 
and listening skills. Less important for reading but a good indicator for literacy pro-
ficiency are spelling skills which require a good command of writing skills as well. 
Overall, the earlier versions of reading components provided in-depth knowledge 
about adequate pedagogical treatment. The problem is that these tests do not work 
for comparative studies of surveys conducted using different language and letter sys-
tems. Most of the nationally developed reading components correlate very closely 
with the phonemic characteristics of particular languages and their written equiva-
lents (Sabatini and Bruce 2009). For these reasons, it is rather difficult to develop 

28 Lexical memory refers to being able to remember particular written words as pictures.
29 The “dual-route theory of reading [concerns] the 2 tasks most commonly used to study reading: lexi-
cal decision and reading aloud” (Coltheart et al. 2001, p. 204).
30 Phonemic awareness refers to the ability to discern distinctly separate units of sound in a particular 
language which determine the meaning of a word. Example: being able to distinguish between d and t in 
the words bad and bat.



260 A. Grotlüschen et al.

1 3

test items that still keep a close relation with the theoretical explanations and are 
internationally comparable.

In sum, useful information from earlier component versions (covering the dual-
route theory of reading, short-term memory or learning disabilities; language or 
grammar and vocabulary; phonemic awareness, grapheme-morpheme-correspond-
ence or spelling) has been lost in the efforts of trying to make items internation-
ally comparable. Thus, as we already assumed before embarking on our research, 
an internationally comparative approach at this level indeed proves to be extremely 
difficult and, in cases where it does work, loses the components character, shifting 
slightly towards a lower-rungs approach.

While on the one hand components lose their strong connection to the original 
theoretical background, lower rungs in recent years have tended to be described in 
more detail, providing rich didactical insights and knowledge. The can-do descrip-
tions provide a good example of better theoretical knowledge (see also Durda et al., 
in this issue).

Limitations: custody of an international literacy scale – who owns it?

There is no such thing as the one and only common literacy scale, even though the 
items used in the PIAAC add-on module have proven to test literacy in a hierarchical 
order. Further research with open and large datasets would be necessary to link them 
to the overall PIAAC scale or any other international literacy scale. For the moment, 
the OECD holds custody of its PIAAC scale, and UNESCO’s LAMP component 
datasets are not large enough to run the necessary analyses. The dilemma remains 
the same. GAML has to avoid implementing a single scale and definition with a sin-
gle test in possibly all UN Member States, because researchers claim that this would 
lead to a monopoly (Addey 2018) and re-colonisation of the so-called Global South 
(Grotlüschen 2018). The current solution (UIL 2019) is to propose two reporting levels 
according to Member States’ income category.

Moreover, the tests in the PIAAC add-on module were developed for industrialised 
countries. They still have a blind spot at a certain point that lies between virtually no 
reading skills and the easiest test item. This section may be highly relevant for low-
income countries.

Recommendation: re‑analyse LAMP and STEP items and refine 
the theoretical approach to assessing reading proficiency 
in an internationally comparable manner

At this point it seems necessary to re-run analyses of reading components data from 
several other surveys like LAMP and STEP in order to find out whether they deliver 
similar hierarchies and, if not, whether eliminating some items might improve the 
scales. Another necessity is to discuss a common anchoring scale. This would enable 
countries to develop further and perhaps even easier test items, co-run them in their 
national surveys and link them to the existing set.
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More theoretical work is needed for the development and interpretation of tests 
at the very lowest levels of literacy (see Durda et al., in this issue). Lower rungs can 
be described according to what proficiency the items require or according to can-do-
descriptions, i.e. Alpha Levels with 7–10 can-do descriptions on each level for both 
reading and writing. This would provide detailed knowledge via the descriptions of 
lower rungs. For surveys to be run in Germany, an adult education curriculum with 
formative assessment tools has already been developed based on the lower rungs level 
descriptions.

Hence, to improve learning outcomes within the GAML initiative, instead of trying 
to find a language-independent set of test items, it would be appropriate to reconsider 
the advantages of a lower-rungs approach for the international assessment of reading 
skills, either to supplement the components approach or to leave the language-related 
area of “below Level 1” research to UN Member States.
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