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Thi s paper offers a fra mework tliat has beell used fo r both
developing the rash used to measure literacy ill the International Adult
Literacy Survey and f or unders tanding the meaning of what has been
repo rted with re sp ect to the comparative literacy proficieucies of adults
ill p articipating countri es. The [runiework cons ists of six paris that
rep resent (/ logi cal seql/ellce of steps f rom need ing 10 define and
re p resent a pa rt ic u la r d omain of in te rest , to id entifving and
operational izing characteristics used to construct items. to providing
en emp irica l basis f or interpreting results. The vari ol/s part s of tlie
framework: are seen as imp ortant ;' 1 that they help to p rovide a deeper
understanding of the cons truct of lite racy and the l'ario l/s processes
as soc ia ted with it. A pro cessing model is proposed and variables
associated with perf ormance Oil the literacy tasks are identifi ed and
verif ied th rou gh regression analyses. These variab les are sho wn to
account f or between 79 and 89 percent a/ the variance ill task diffi cult».
Collectively, these process varia bles provide a means f or moving away
f rom in terp retin g perjorm ancc 011 larg e-scal e su rveys ill terms of
discrete ta sks o r a s ing !« nu m be r to wards id elltif villg leve ls of
perfo rm ance that have ge nc ra lizability ac ross p ool s of tasks and
towards what Messick leas called a higher level ofmeasurement.

Introduction

Th e In tern ati on al Ad ult Li ter acy Survey (IA LS ) was the fi rs t compara tive sur vey of
adu lts designed to profile and explore the lite racy d istributions amo ng part icipating co untries.
It was a collaborative effort invol ving several internation al orga nisa tions. inter-governmental
agencie s. and nation al governments. In 2000 . a fin al report was released (OECO & STATCAN .
2000) whch sta te d that , " by 199 8, the survey had covered /0.3 percent of th e world
populati on and 51. 6 percen t of the wo rld GOP" (p . 87) .

Wh o are the cons tituenci es that are likely to use the data from the IAL S? It is expec ted
that many ind ividuals inc lud ing researchers, pract itioners. and individual c itizen s within each
of the par ticipating co untries will read the survey results and make use of th e data for a variety
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of purposes. Yet, the primary reason for developing and conducting this large-scale
international assessment is to provide empirically grounded interpretations upon which to
inform policy decisions. This places the International Adult Literacy Survey in the context of
policy research. In their classic volume on this topic, Lerner and Lasswell (1951) argued that
the appropriate role for policy research is not to define policy; rather, it is to establish a body
of evidence from which informed judgements can be made. Messick (19R7l extended this
thinking to the area of large-scale assessments and noted that, in order to appropriately fulfil
this function, assessments should exhibit three key features: relevance. compnrabilitv, and
interpretability.

Relevance refers to the capability for measuring diverse background and program
information to illuminate context effects and treatment or process differences. The IALS
developed and administered an extensive questionnaire covering a wide range of issues that
can be used to identify characteristics which are correlated with performance and which may
differ across a variety of language and cultural backgrounds.

Comparability deals with the capacity to provide data or measures that are commensurable
across time periods and across populations of interest. Complex sampling, scaling, and
translation procedures are implemented to help ensure that common rnetrics exist across
participating countries so that appropriate comparisons can be made between countries and
among major subpopulations of interest within a country. These comparisons are important
both in this initial survey and in future assessments where new countries may join the survey
and want to be placed onto existing scales or where participating countries may want to
measure trends in the distributions of skills among various subpopulations of interest.

Interpretability focuses on collecting evidence that will enhance the understanding and
interpretation of what is being measured. In some assessments, tile meaning of what is being
measured is constructed by examining performance on individual tasks, or by assuming it is
inherent in the label that is used to organise one or more sets of tasks - for example, reading
comprehension or critical thinking. All too often assessments focus on rank ordering populations
or countries by comparing mean scores or distributions. These data tell us that people differ
without telling us how they differ. One of the stated goals in the IALS is to try to address the
issue of interpretability not only by reporting that countries, groups, or individuals differ in their
proficiencies, but also by developing an interpretative scheme for reporting how they differ.

Overview of the [ramcwork

While there are many approaches one could take to develop a framework for measuring a
particular ski\! area, Figure 1 represents a process that has been used to construct and interpret
the literacy tasks for the National Adult Literacy Survey (Kirsch, Jungeblut, Jenkins, &
Kolstad, 1993) and for the International Adult Literacy Surveys WECO & HRDC, 1997;
OECD & STATCAN, 1995, 2000). This process is also being used to develop the reading
literacy measure for PISA - the Programme for International Student Assessment (OECD,
1999). The diagram shown here represents a process that consists of six parts. These six parts
represent a logical sequence of steps that should be addressed, from needing to define a
particular skill area, to having specifications for constructing items, to providing an empirically
based interpretation of the scores that are obtained.

Part I of the framework focuses on the working definition for literacy along with some of
the assumptions that underlie it. In doing so, the definition sets the boundaries for what the
survey seeks to measure as well as what it does not measure. Part 2 provides a discussion on
how we may choose to organise the set of tasks that are constructed to report to policy makers
and researchers on the distribution of a particular skill in the population. Determining how to
report the data should incorporate statistical, conceptual, and political considerations. Part 3
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deals with the identification of a set of key characteristics that are manipulated by developers
when constructing tasks for a particular skill area. Part 4 identifies and begins to define the
variables associated with the set of key characteristics that are used in test construction. These
definitions are based on the existing literature and on experience with building and conducting
other large-scale assessments. Part 5 lays out a procedure for validating the variables and for
assessing the contribution each makes toward understanding task difficulty across the various
participating countries. The final part, Part 6, discusses how an interpretative scheme was built
using the variables that have been shown through the research in Part 5 to account for task
difficulty and student performance.

Defining Literacy

Organising theDomain

TaskChuractcristics

Identifying & Operationalising Variables

Validating Variables

Building an
Interpretative

Scheme

Figure 1. Process used to construct and interpret literacy tasks

The various parts of the framework are important in that they help to provide a deeper
understanding of the construct of literacy and the various processes associated with it.
Identifying and understanding particular variables that underlie successful performance
furthers our ability to evaluate what is being measured and to make changes to the
measurement over time. In addition, as we increase our understanding of what is being
measured and our ability to interpret scores along a given scale, we have an empirical basis for
communicating a richer body of information to various constituencies and a way to link
assessments with instruction.

Defining literacy

Definitions of reading and literacy have changed over time in parallel with changes in our
society, economy, and culture. The growing acceptance of the importance of lifelong learning
has expanded the views and demands of reading and literacy. Literacy is no longer seen as an
ability that is developed during the early school years, but is instead viewed as an advancing
set of skills, knowledge, and strategies which individuals build on throughout their lives in
various cor texts and through interaction with their peers and with the larger communities in
which they participate.

As Resnick and Resnick (1977) point out, literacy in its earliest form consisted of little
more than signing one's name. It was not until much later that fluent oral reading became
important end not until the 20 th century that reading to gain information was given primary
emphasis. Standardised tests became fashionable and reading-grade-level scores became the
focus of attention. Through the use of these instruments the term literacy has implied the
acquisition of intellectual skills associated with basic academic competencies and with reading
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and writing. Standards for literacy increased over the decades from being able to read at a
4 th-grade level, to reading at an 8th-grade level and then, by the early seventies, to a
12th-grade level. These measures came under increasing criticism, however, because they did
not provide specific information about the kinds of competencies that given levels of literacy
imply. Perhaps more important was the recognition that literacy relates not to some arbitrary
standard for the purpose of categorising people into literate and illiterate but to what people
can do with printed and written materials and how these skills relate to a host of social needs.
As Beach and Appleman (1984) noted:

"The often heard charge, Johnny can't read is a little like saying Johnny can't cook.
Johnny may be able to read the directions for constructing a radio kit, but not a
Henry James novel, just as Johnny may be able to fry an egg but not cook Peking
duck. In discussing reading in the schools, we must recognise that reading involves
as wide a range of different types of texts as there are types of food. And, to imply,
as does the slogan, 'Johnny can't read', that reading is a single skill suited to all
types of texts does not do justice to the range of reading types".

Thus, the multifaceted nature of literacy had often been glossed over through the use of
grade-level equivalent scores.

It was from this multifaceted perspective that several large-scale assessments of literacy
were conducted in Australia (Wickert, 1989), Canada (Montigny, Kelly, & Jones, 1991), and
the United States (Kirsch & Jungeblut, 1986; Kirsch, Junglebut, Jenkins, & Kolstad, 1993).

In 1992, the Organisation for Economic Co-operation and Development (OECD &
STATCAN, 1992) concluded that low literacy levels were a serious threat to economic
performance and social cohesion on an international level. But a broader understanding of
literacy problems across industrialised nations - and consequent lessons for policymakers ­
was hindered due to a lack of comparable international data. Statistics Canada (5T ATCAN)
and Educational Testing Service (ETS) teamed up to build and deliver an international
comparative study. After some discussion and debate, the framework and methodology used in
the National Adult Literacy Survey (NALS) was applied to the first large-scale International
Adult Literacy Survey (IALS).

NALS, which was funded by the National Center for Education Statistics (NCES) as part
of its overall assessment program in adult literacy, was the largest and most comprehensive
study of adult literacy ever conducted in the United States. Like all large-scale assessments
funded by NCES, NALS was guided by a committee, which was comprised of a group of
nationally recognised scholars, practitioners, and administrators who adopted the following
definition of literacy:

Literacy is using primed and written information to function in society, to achieve
one's goals. and to develop one's knowledge and potential.

This definition captures the initial work of the committee guiding the development of the
assessment and provides the basis for creating other aspects of the framework to be discussed.
It also carries several assumptions made by panel members and, thus, it is important to
consider various parts of this definition in turn.

Literacy is...

The term literacy is used in preference to "reading" because it is likely to convey more
precisely to a non-expert audience what the survey is measuring. "Reading" is often understood
as simply decoding, or reading aloud, whereas the intention of the adult surveys is to measure
something broader and deeper. Researchers studying literacy within particular contexts noted
that different cultures and groups may value different kinds of literacy practices (Graff, 1979;
Heath, 1980; Sticht, 1975; Szwed, 1981). Heath. for example, distinguished various uses for
reading: instrumental, social interactional, news-related, memory supportive, substitutes for oral
messages, provision of a permanent record. and personal confirmation. The fact that people read
different materials for different purposes implies a range of proficiencies that may not be well
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captured by signing one 's name, completing a certain number of yea rs of schooling, or scorin g
at an 8th-grade level on a test of academic reading comprehension.

.., using primed and written infon nation...

Th is phrase draws attention to the fact that panel members view literacy not as a set of
isolated ski lls associated with reading and writing, but more importantly as the appli cation of
those skills fc.r spec ific purposes in specific contexts. When literacy is studied within varying
contex ts, diversity becomes its hallm ark. Firs t, people engage in literacy beha viour s for a
varie ty of uses or pu rposes (Coo k-Gu rnperz & Gumperz, 1981 ; Heath , 1980; Mikulecky,
1982; Sticht, 1978). Th ese uses vary across con texts (Hea th, 1980; Venezky, 1983) and among
people within the sa me context (Kirsch & Gut hrie, 1984a). Th is variat ion in use leads 10 an
interaction with a broad range of materials that have qual itat ively different lingui stic forms
(Diehl, 1980; Jacob , 1982; Miller , [982 ). In some cases, these different types of litera cy tasks
have been associated with differen t cogni tive strateg ies or reading behav iours (Crandall, 1981;
Kirsch & Guthrie, 1984b ; Scribner & Cole, 1981; Sticht, 1978, 1982).

... to function in society, to achieve one 's goals, and to develop one 's kno wledge and
potentia l.

Thi s phrase is meant to capture the full scope of situations in which literacy plays a role
in the lives of adults, from private to public, from school to work, to lifelong learning and
active citizenship. "To achieve one's goals and to dev elop one's knowledge and potential"
points 10 the view that literacy enables the f ulfilment of individual aspirations - both defin ed
ones, such as graduation or obtaining a job, and less defined and less immedia te ones which
ex ten d and enric h on e' s person al li fe . Th e phr ase " 10 fun cti on in soc ie ty" is meant to
ac know ledge that literacy provides individuals with a mean s of contribu ting to as well as
benefi ting fro m soc iety. Literacy skills are generally recogni sed as important for nat ions to
maintain or improve their standard of living and to compete in an increasi ng ly global market
place. Yet. they are equ all y important for individual parti cipation in techn ologically adva ncing
societies with th eir formal in st ituti on s. co mp lex le gal sys te ms , and large gove rn me nt
prog rammes .

Organising the domain

Having defined the do main of literacy and having laid out the set of assumptions that
were made in developin g the defi nitio n, it is important to think about how to orga nise the
do mai n. This organi sa ti on need s to foc us on how to re port the scores th at result from
administering a pool of literacy tasks. This is an important issue because how the domain is
orga nised can affect test de sign. Because some believe that reading is not a single, one­
dim ensional skill, literacy is no! necessarily best represented by a single scale or single score
along that scale. Yet determining how many and which scales sho uld be used for reporting
literacy sco res is crucial for ensuring that sufficient numbers of tasks are developed to define
and interpret these scales adequately.

Different perspecti ves can be use d to help organise a domain of tasks. Tr aditi onall y,
literacy sk ills have been categorised by modal ity into reading, writing, speaking, and listen ing.
Reading and writing are so metimes combined, as they are thought to require simi lar processes,
and speaking and listen ing are often gro uped in terms of being 100 cos tly and di fficult to
asse ss . Thu s, speaking and learning were not included in the survey . Com mittee memb ers also
wan ted to ir.c1 ude basic ari thmetic calcu lations as part of the asse ssme nt since adults are often
required to use pr inted information that invo lves these skills. As a resu lt. this aspec t of literacy
was also included in the surveys .

Work in the area of context of literacy clearly prov ides one possible organising prin cipl e
for what may appe ar to be a dis para te se t of literacy tasks. There is the familiar academic or
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school context (dealing primarily with prose or connected discourse) contrasted with non­
school or "everyday life" contexts. And the non-school contexts can be subdivided into the
work-related and home-related tasks. However, it is operationally difficult to separate tasks
along these latter dimensions since the work and home categories are not mutually exclusive
in terms of the relevant literacy tasks.

Another organising principle of some appeal involves categorising literacy tasks in terms
of the types of materials or formats in which they occur and to examine the associated
purposes or uses both within and across materials. The appeal for this type of organisational
scheme stems from a research literature suggesting that different materials or formats are
associated with different contexts and that a significant proportion of adult reading tasks in the
context of work involve documents (Jacob, 1982; Kirsch & Guthrie, !984a; Sticht, !975) ­
graphs, charts, forms, and the like - rather than prose. Frequently, these documents are
embedded in the contexts of home or work and community, as contrasted with prose, which is
most frequently associated with school or academia. Moreover, different materials and formats
are often associated with different purposes and these purposes are frequently associated with
different reading strategies. This line of reasoning led to distinctions such as Stichts "reading
to do" and "reading to learn".

As another instance reflecting similar distinctions, NAEP (972) came to aggregate
reading exercises in terms of "themes" - word meanings, visual aids, written directions,
reference materials, significant facts, main ideas, inferences, and critical reading. The areas of

, reference materials and significant facts were among those in which young adults aged 26 to 35
performed better than did in-school 17-year-olds, while, on the other hand, 17-year-olds
performed higher than young adults in inferences and critical reading. These and other NAEP
results suggest the utility of a priori classifications that allow for the examination of differentia!
performance for subgroups both within a single assessment and across groups over time.

In the end, a compromise was reached among the various organising concepts that was
felt to reflect a number of salient notions from the literature. Three scales were hypothesised ­
a prose literacy scale, a document literacy scale, and a quantitative literacy scale. In this way,
it is possible to acknowledge that the structure of prose passages are qualitatively different
from the structures associated with documents such as charts, tables, schedules, etc. and to
provide for a separate scale for those tasks involving the processing of printed information in
combination with arithmetic operations.

The original data from the NAEP Young Adult Literacy Survey (Y ALS) was subjected to
factor analysis to explore dimensionality (Kirsch & Jungeblut, 1986). Following the logic of
Cattell's scree test (1966), the breaks in the pattern of latent roots indicated at least three
salient factors with the possibility of as many as five additional factors. Analysis of parallel
random data reinforced the judgement that a three-factor solution was appropriate. Thus the
empirical data provided by the YALS tended not only to support the a priori judgement for the
three literacy scales but also suggested ways in which the assessment could be broadened. It is
important to keep in mind that the three literacy scales are not the only salient dimensions of
literacy per se. These dimensions are likely to shift as a function of different definitions and
different perspectives on literacy.

The advisory committees involved with NALS and IALS agreed that literacy should not
be measured along a single continuum and chose to adopt the general definition and three
scales defined here. A new adult survey has been developed and will be carried out in 2002
that is titled the Adult Literacy and Lifeskills (ALL) Survey. The oversight committee for this
survey decided to replace the Quantitative literacy scale with the broader domain of
Numeracy. As a result, this paper focuses on the Prose and Document literacy scales.

Identifying task characteristics

Almond and Mislevy (1998) note that variables can take on one of fi ve roles in an
assessment or test. They can be used to: limit the scope of the assessment, characterise
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features that should be used for constructing tasks, control the assembly of tasks into booklets
or test forms. characterise examinees' performance on or responses to tasks, or help to
characterise aspects of competencies or proficiencies. Some of these variables can be used
both to help in the construction of tasks and in the understanding of competencies as well as in
the characterisation of performance. A finite number of characteristics are likely to influence
students' performance on a set of literacy tasks, and these can be taken into account when
constructing or scoring the tasks. The following characteristics were manipulated in the
development of tasks for IALS:

- Contexts/Content: Since adults do not read written or printed materials in a vacuum but
within a particular context or for a particular purpose, materials for the literacy
assessment are selected that represent a variety of contexts and contents. This is to help
ensure that no one group of adults is either advantaged or disadvantaged due to the
context or content included in the assessment.

- Materials/Texts: While no one would doubt that a literacy assessment should include a
range of material, what is critical to the design and interpretation of the scores that are
produced are the range and specific features of the text material which are included in
constr acting the tasks. Thus, a broad range of both prose and document text types are
included in this survey.

- Processes/Strategies: This refers to the characteristics of the questions and directives
that are given to adults for their response. Generally speaking, the questions and
directives will refer to a goal or purpose the readers are asked to assume while they are
reading and interacting with texts and relate to one or more strategies that the readers
are likely to use in producing their response.

Identifying and operationalising the variables

In order to use these three main task characteristics in designing the assessment and,
later, in interpreting the results, they need to be operationalised. That is, various values that
each of these characteristics can take on must be specified. This will allow item developers to
categorise the materials they are working with and the questions and directives they construct
so that they can be used in the reponing of the results. These variables can also be used to
specify what proportions of the assessment ought to come from each category.

Context/content

Materials that are selected for inclusion in the assessment need to represent a broad range
of contexts and contents. Six adult context/content categories have been identified as follows:

Home and family: may include materials dealing with interpersonal relationships,
personal finance, housing, and insurance.

- Health and safety: may include materials dealing with drugs and alcohol, disease
prevention and treatment, safety and accident prevention, first aid, emergencies, and
staying healthy.

Community and citizenship: may include materials dealing with staying informed and
community resources.

Consumer economics: may include materials dealing with credit and banking, savings,
advertising, making purchases and maintaining personal possessions.

Work: may include materials that deal in general with various occupations but not job
specific texts, finding employment, finance, and being on the job.
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- Leisure and recreation: may include materials involving travel, recreational activities,
and restaurants.

It is important to note that with respect to this variable, an attempt has to be made to include
as broad a range as possible across the six contexts as well as to select universally relevant
materials. Following this procedure helps to ensure that the content and materials that are
included in the assessment are not so specialised as to be familiar only to certain groups and
that any disadvantage for people with limited background knowledge is minimised.

Materials/texts

Reading requires something for the reader to read. In an assessment, that something - a
text - must be coherent within itself. That is, the text must be able to stand alone without
requiring additional printed material. While it is obvious that there are many different kinds of
texts and that any assessment should include a broad range of them, it is not so obvious that
there is an ideal categorisation of text types. There are any number of proposals as to the
appropriate categories, many of them created for practical rather than theoretical purposes. All of
them share the fact that no particular text seems to fit easily into only one category. For example,
a chapter in a textbook might include some definitions (often identified as a text type), some
instructions on how to solve particular problems (yet another text type), a brief historical
narrative of the discovery of the solution (still another text type), and descriptions of some
typical objects involved in the solution (a fourth text type).

It might be thought that a definition, for example, could be extracted and treated as a
single text for assessment purposes. But this would remove the definition from the context,
create an artificial text type (definitions almost never occur alone, except in dictionaries), and
not allow item writers to create tasks that deal with reading activities which require integrating
information from a definition with information from instructions.

A more important classification of texts, and one at the heart of this assessment, is the
distinction between continuous and non-continuous texts. Continuous texts are typically
composed of sentences that are, in turn, organised into paragraphs. These may be fit into even
larger structures such as sections, chapters, and books. Non-continuous texts are most
frequently organised in matrix format, based on combinations of lists.

Continuous texts. Conventionally, continuous texts are formed of sentences organised
into paragraphs. In these texts, organisation occurs by paragraph setting, indentation, and the
breakdown of text into a hierarchy signalled by headings that help the reader to recognise the
organisation of the text. Text types are standard ways of organising the contents of and
author's purpose for continuous texts I.

1) Description is the type of text where the information refers to properties of objects in
space. Descriptive texts typically provide an answer to what questions.

2) Narration is the type of text where the information refers to properties of objects in
time. Narration texts typically provide answers to when or in what sequence questions.

3) Exposition is the type of text in which the information is presented as composite
concepts or mental constructs, or those elements into which concepts or mental
constructs can be analysed. The text provides an explanation of how the component
elements interrelate within a meaningful whole and often answers how questions.

4) Argumentation is the type of text that presents propositions as to the relationship
among concepts or other propositions. Argument texts often answer why questions.
Another important sub-classification of argument texts are persuasive texts.

5) Instruction (sometimes called injunction) is the type of text that provides directions on
what to do.
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6) Document or record is a text that is designed to standardise and conserve information.
It can be characterised by highly formalised textual and formatting features.

7) Hypertext is a set of text slots linked together in such a way that the units can be read
in different sequences, allowing readers to follow various routes to the information.

Non-continuous texts. Non-continuous texts are organised differently than continuous
texts and so allow the reader to employ different strategies for entering and extracting
information from them. On the surface, these texts appear to have many different
organisational patterns or formats, ranging from tables and schedules to charts and graphs, and
from maps to forms. However, the organisational pattern for these types of texts which
Mosenthal and Kirsch (1998) refer to as documents is said to have one of four basic structures:
a simple list, ;} combined list, an intersected list, and a nested list. Together, these four types of
documents make up what they have called matrix documents, or non-continuous texts with
clearly defined rows and columns. They are also closely related to other non-continuous texts
that these authors refer to as graphic, locative and entry documents",

I) Matrix Documents: This set of non-continuous texts consists of four types of
increasingly complex documents that have simple lists as their basic unit. A simple list
consists of a label and two or more items where the label serves as the organising
category and items all share at least one feature with the other items in the list. Next
are combined lists that consist of two or more simple lists. One list in a combined list
is always primary and, as such, is ordered to facilitate looking up information in it and
so that parallel information in the other lists can be located. Intersected lists are the
third type of matrix document and comprise exactly three lists. Two of the lists form a
row and column defining the cells of the third or intersected list. The fourth and most
complex type of matrix document is the nested list. In order to economise on space as
well as to display comparative information, designers sometimes combine two or more
intersecting lists to form a nested list. In a nested list, one type of information will be
repeated in each of the intersecting lists. The intersecting list of unemployment rates,
for example, may have separate entries under each month for males and females; in
this case, gender would be nested under month.

2) Graphic Documents: A major function of graphic documents is to provide a succinct
visual summary of quantitative information. Included in this group of documents or
non-continuous texts are: pie charts, bar charts and line graphs. While these appear to
be very different types of documents on the surface, they all derive or can be
transformed into either a combined, intersecting or nested list.

3) Locative Documents: Like graphic documents, locative documents or maps portray
information visually. Unlike graphic documents that display quantitative information,
maps portray either the location of persons, places or things in space or depict
characteristics of different geographic regions (e.g., types of vegetation or characteristics
of a population).

4) Entry Documents: In matrix and graphic documents, the author provides the
information that must be read and used. In contrast, entry documents or forms require
the reader to provide information that can range from very simple to complex. For
example, the reader may be asked to simply check a box, write a single word, number or
phrase, or construct a series of phrases or sentences. Generally speaking, forms provide
the reader with a label or category for which the reader is asked to provide specifics.

5) Combination Documents: It is important to keep in mind that some displays, especially
graphic documents, rely on the use of other documents for their interpretation. Maps
and graphs, for instance, often include legends that display important information that
must be read and understood. In addition, designers sometimes include more than one
doci.ment for display or comparative purposes.
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This task characteristic refers to the way in which examinees process a text to respond
correctly to a question or directive. It includes the processes used to relate information in the
question (the given information) to the necessary information in the text (the new information)
as well as the processes needed to either identify or construct the correct response from the
information available. Three variables in the reading/literacy research used to investigate tasks
from national and international surveys will be considered here. These arc: type of match, type
of information requested, and plausibility of distracting information. They arc briefly
described here and are more fully characterised through a discussion of exemplary tasks in the
next section as well as fully operationalised in the appendix at the end of this paper.

Type of match. Four types of matching strategies were identified: locating, cycling,
integrating, and generating. Locating tasks require examinees to match one or more features of
information stated in the question to either identical or synonymous information provided in
the text. Cycling tasks also require examinees to match one or more features of information,
but unlike locating tasks, they require respondents to engage in a series of feature matches to
satisfy conditions stated in the question. Integrating tasks require examinees to pull together
two or more pieces of information from the text according to some type of specified relation.
For example, this relation might call for examinees to identify similarities (i.e., make a
comparison), differences (i.e., contrast), degree (i.e., smaller or larger), or cause-and-effect
relations, This information may be located within a single paragraph or it may appear in
different paragraphs or sections of the text. In integrating information, examinees draw upon
information categories provided in a question to locate the corresponding information in the
text. They then relate the text information associated with these different categories based
upon the relation term specified in the question. In some cases, however, examinees must
generate these categories and/or relations before integrating the information stated in the text.

In addition to requiring examinees to apply one of these four strategies, the type of match
between a question and the text is influenced by several other processing conditions which
contribute to a task's overall difficulty. The first of these is the number of phrases that must be
used in the search. Task difficulty increases with the amount of information in the question for
which the examinee must search in the text. For instance, questions that consist of only one
independent clause tend to be easier, on average, than those that contain several independent
or dependent clauses. Difficulty also increases with the number of responses that examinees
are asked to provide. Questions that request a single answer are easier than those that require
three or more answers. Further, questions which specify the number of responses tend to be
easier than those that do not. For example, a question that states, "List the 3 reasons ... " would
be easier than one which said, "List the reasons ... ''. Tasks are also influenced by the degree to
which examinees have to make inferences to match the given information in a question to
corresponding information in the text, and to identify the requested information.

Type of information requested. This refers to the kinds of information that readers
identify to answer a test question successfully. The more concrete the requested information,
the easier the task is judged to be. In previous research based on large-scale assessments of
adults' and children's literacy (Kirsch & Mosenthal, 1994; Kirsch, Jungeblut, & Mosenthal,
1998), the type of information variable was scored on a 5-point scale. A score of 1 represented
information that was the most concrete and therefore the easiest to process, while a score of 5
represented information that was the most abstract and therefore the most difficult to process.
For instance, questions which asked examinees to identify a person, animal, or thing (i.e.,
imaginable nouns) were said to request highly concrete information and were assigned a value
of 1. Questions asking respondents to identify goals, conditions, or purposes were said to
request more abstract types of information. Such tasks were judged to be more difficult and
received a value of 3. Questions that required examinees to identify an equivalent were judged
to be the most abstract and were assigned a value of 5. In such cases, the equivalent tended
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to be an unfamiliar term or phrase for which respondents had to infer a definition or
interpretation from the text.

Plausibility of distractors. This concerns the extent to which information in the text
shares one or more features with the information requested in the question but does not fully
satisfy what has been requested. Tasks are judged to be easiest when no distracting information
is present in the text. They tend to become more difficult as the number of dis tractors
increases, as the distractors share more features with the correct response, and as the
distractors appear in closer proximity to the correct response. For instance, tasks tend to be
judged somewhat more difficult when one or more distractors meet some but not all of the
conditions specified in the question and appear in a paragraph or section of the text other than
the one containing the correct answer. Tasks are judged to be most difficult when two or more
distractors share most of the features with the correct response and appear in the same
paragraph or node of information as the correct response.

In previous surveys, the goal has been to develop pools of prose and document tasks
which represent the range of contexts, texts, and processes outlined here with no specific
requirement fa' particular numbers of any type of task. The goal was to draw materials from a
wide variety of adult contexts that represented a wide range of linguistic structures such as
those outlined in this paper. With respect to continuous or prose texts, the focus has been on
expository texts since much of what adults read for work and in their community is associated
with this type of discourse. However, some surveys did include narratives and poetry in small
numbers. In terms of processes/strategies, the goal was to engage adults in the full range of
processes that might reasonably be associated with each type of material. That is, the goal was
to use the framework to construct questions/directives that were thought to be authentic with
regard to the kinds of information someone might want to understand or use from a particular
text.

Validating the variables

In a previous section, three task characteristics labelled context, texts, and process/strategy
were introduced, This part of the framework describes a procedure for validating a set of
variables developed from these characteristics that have been shown to affect task performance
and the placement of tasks along each of the reporting scales. This process borrows heavily
from work that has been done in the area of adult literacy where several national and
international surveys have reported data that followed this approach:

- the U.S. Department of Labor's Literacy Assessment (Kirsch & Jungeblut, 1992),

- the lEA Reading Literacy Study (Kirsch & Mosenthal, 1994),

- the National Adult Literacy Survey (Kirsch et al., 1993), and

- the International Adult Literacy Survey (OECD & ST ATCAN, 1995).

Reading tasks for these surveys were developed to represent a broad range of purposes
for which students and adults read continuous and non-continuous texts in both school and
non-school settings. To identify the variables contributing to adults' reading and task difficulty
in the prose and document domains, Kirsch and Mosenthal (Kirsch & Mosenthal, 1990; Kirsch
et al., 1998) began by modelling the processes required to complete prose and document tasks
in the literacy assessments. This model is shown in Figure 2 and grew out of earlier exploratory
work (Fisher, 1981; Guthrie, 1988; Kirsch & Guthrie, 1984b).

In the firststep. readers identify a goal or purpose for searching and processing a text or
document. In a test or an instructional situation, questions and directives determine the primary
purpose for interacting with a text or document, and therefore also determine the information
that readers must process in order to complete a cognitive activity.
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Figure 2. A model of prose and document processing in reading

In the second step, read er s must distin gui sh bet ween "gi ven" and "requ ested" informa tion
in the que st ion (Clark & Haviland , 1977 : Mosenthal & Kirsch. 1991 ). Gi ven info rmatio n is
pre sumed to be true, and it co nditions the requested information. Requested information. o n
the other hand , is the spec ific information bein g so ught.

In the third step, read er s must search and read (or read and search) a text or document to
identify the necessary info rmacion that corresponds with informat ion provided in the quest ion
and , in the case of mu ltipl e-ch oic e items, in the list of cho ices . In ca rryi ng out thi s search,
several matches may be tried before one or more adequ ate matches arc achieved . If a literal or
synonymous match is made betw een requested or given information and corresponding text or
document information . reader s may proceed to the next step. If such a match is not deemed
adequate, readers may c hoose to make a match ba sed on a low- or high-level text-based
inference or on prior knowl edge; or readers may recycle to the first step.

In the fourth step. readers co mp lete the requested information fra me by identifying the
inform ation asked for in the question. In some instanc es, readers are unab le to complete the
reque sted inform ation frame based upon information associated with a current match for gi ven
information. In such cases , readers may recycle to an earli er step in the model, searching for
information in another pan of the text or document. In other instances. readers may once agai n
need to make som e sort of inference to relate the req uested information to inform ation in the text.

Finally, in the fifth step. reader s may recycl e to ear lier steps to determi ne that a ll the
co ndi tions speci fied in a question have been adequately addresse d. In so me instances. read ers
may recycle in this step to identify information in different parts of a text or docum ent. In the
earlier task , read er s may rea d thr ou gh the par agr aph once again to e nsure th at the othe r
choices do not repr esent the main point of the passage.
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This test-taking model of reading can be applied to both documents and prose and to
multiple-choice as well as open-ended tasks. Based on this model, Kirsch and Mosenthal
identified three variables as being among the best predictors of task difficulty for the prose and
document scales. These variables (type of requested information, type of match and plausibility
of distractors) were described in the previous section and are elaborated in Appendix A which
also explainshow each variable is scored.

Several exemplary tasks will be used to further characterise these variables. The next
question of interest is how useful these variables are in predicting task difficulty and then in
building an interpretative scheme. The examples shown are drawn from the International
Adult Literacy Survey (IALS).

Characterising prose literacy tasks

There are 34 tasks ordered along the IALS SaO-point prose literacy scale. These tasks
range in difficulty value from 188 to 377. The easiest task (receiving a difficulty value of 188)
directs the reader to look at a medicine label (see belouw) to determine the "maximum number
of days you should take this medicine". In terms of the process variables, type of match was
scored a "1" because the reader was required to locate a single piece of information that was
literally stated in the medicine label. The label contained only one reference to number of days
and this information was located under the label "dosage". Type of information was scored a
"2" because it asked for a number of days, and plausibility of distractor received a "I" because
there is no other reference to days in the medicine label.

MEDea ASPIRiN soo

INDICATIONS: Headaches. muscle pains. rheumatic pains, toothaches, earaches.
RELIEVES COMMON COLD SYMPTOMS

DOSAGE: ORAL. 1or2tablets every 6hours, preferably accompanied byfood, fornot
longer than 7days. S10re inacool, dryplace.

CAUTION: Do notuse forgastritis 01 peptic ulcer. 00 not use iftaking anlicoagulant
drugs. Do 110\ use forserious liver illness or brtlfichial asthma Ii taken in large doses
and foran extended period, may cause harm tokidneys. Before using this medication
forchicken poxorinfluenza inchildren, consult with adoctor about Reyes Syndrome,
arare butserious illness. During lactation and pregnancy, consult wltn adoctor before
using this product, especially in the last trimester 01 pregnancy Ifsymptoms persist,
or incase ofan accidental overdose, consult adoctor. Keep out of reach ofchildren.
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Excipient c.b.o. 11able!.
Reg. No. 88246
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11111111
67736 11079

A second Prose literacy task directs the reader to look at an article about impatiens. One
task receiving a difficulty value of 2S4 asks the reader to identify "what the smooth leaf and
stem suggest about the plant". Again, the task direct the reader to locate information contained
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in the text so it was scored "1 " for type of inform at ion . The last sente nce in the second
paragraph under the headin g Appearance states : "The smooth leaf surfaces and the stems
indicate a grea t need of water". Ty pe of information was score d a "3" because it directs the
reader to identi fy a condi tion. Plausibility of distractor was scored a "3" because the same
paragraph co ntained a sentence which served to dis trac t the readers, This sentence states,
" .. . stem s are branched and very ju icy, which means, because of the tropical orig in, that the
plant is sensitive to co ld" .

Tasks which fall at higher levels alon g the scale present the reader with more varied
demands in term s of the type of match that is required and in terms of the number and nature
of distractors that are present in the text. One such task (with a difficulty value of 281) refer s
the reader to a page from a bicycle owner 's manual to determine how to ensure {he seat is in
the proper posit ion (see below ). Type of information was scored a "3" becau se readers needed
to identify and state two conditions that needed to be met in writ ing. In addition, they were not
told how man y features they needed to provi de from among those stated . Type of inform ation
was also scored a "3" because it involved identifying a condition. and plausibi lity of distractor
receiv ed a score of "2".
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A som ewhat more difficult task (3 18) involves an article about cotton diape rs and directs
the reader to " list three reasons why the author prefers to use disposable rather than cotton
diapers". Thi s task is made more difficult becau se of several of the process variables. First,
type of match was scored a "5" because the reader had to provide multipl e responses, each of
which required a text-based infe rence . Nowhere in the text does the author say, " I prefer
cotton diapers because. .. " . The se inferences are made somew hat more difficult beca use the
type of information being requested is a "reason" rather than something more conc rete. This
variable received a score of "4". Finall y, plausibility of distractor was scored a "3" because
the text contains information that may serve to dis tract the reader.
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An additional task falling at an even higher place along the Prose literacy scale (338)
directs the reader to use the information from a pamphlet about hiring interviews (see below)
to "write in your own words one difference between the panel and the group interview". Here
the difficulty does not come from locating information in the text. Rather than merely locating
a fact about each type of interview, the readers need to integrate what they have read to infer a
characteristic on which the two types of interviews differ. Experience from other surveys of
this kind reveal that tasks in which readers are asked to contrast information are more difficult,
on average, than tasks in which they are asked to find similarities. Thus, type of match was
scored "6". Type of information was scored "5" because it directs the reader to provide a
difference. Differences tend to be more abstract in that they ask for the identification of
distinctive or contrastive features related in this case to an interview process. Plausibility of
distractor was scored" I" because no distracting information was present in the text. Thus this
variable was not seen as contributing to the overall difficulty of this task.

The Hiring Interview
Preinterview

Try to learn more about the business. What products
does it manufacture or services does it provide? What
methods or procedures does il use? This information can be
found in trade directories, chamber of commerce or industrial
directories, or at your local employment office.

Find out more about the position. Would you replace
someone or is the position newly created? In which
departments or shops would you work? Collective
agreements describing various standardized positions and
duties are available at most local employment offices. You
can also contact the appropriate trade union.

The Interview

Ask questions about the position and the business.
Answer clearly and accurately all questions put to you. Bring
along a note pad as well as yourworkand training documents.

The Most Common Types of Interview

One-an-one: Self explanatory.
Panel: A number of people ask you questions and then

compare notes on your application.
Group:Afterhearing apresentation with other applicants

on the position and duties,you takepart ina group discussion.

Postinterview

Nole the key points discussed. Compare questions that
caused you difficulty with those thai allowed you to highlight
your strong points. Such a review will help you prepare for
future interviews. If you wish, you can talk about it with the
placement officer or career counsellor at your local
employment office.

The most difficult task on the Prose literacy scale (377) required readers to look at an
announcement from a personnel department and to "list two ways in which ClEM (an employee
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suppor t initia tive within a co mpa ny) help s peopl e who lose their jobs beca use of departmental
reo rga nizatio n". Typ e of match was scor ed " 7" because the questio n co ntained mult iple
phrases that the reader needed to keep in mind when read ing the text. In addition , readers had
to pro vide multi ple responses and make low text-based inferences. Ty pe of info rma tion was
scored "3" because readers were looking for a purpose or function. and plausibility of distractor
was scored a "4" . Th is task is mad e somewhat more diffi cu lt because the annou ncement is
organised aro und information that is different from what is being reques ted in the quest ion.
While the correct information is listed und er a sing le heading, this informat ion is embedded
under a list of head ings descr ibing ClEM's ac tivities fo r employee s lookin g fo r o ther work .
Th is Jist of head ings in the text se rves as an exce llent set of distrac tors for the reader who does
not search for or locate the phrase in the quest ion co ntaining the condi tional information ­
those who lose their job s because of a de partmen tal reorga nisation ,

Evaluating the contributi on of the variables to diff icult» ofprose literacy tasks

The Item Respon se T he ory (IRT) scaling procedures that wer e used in the IALS
constitute a statistical solution to the challenge of establi shing one or more scales for a set of
tasks with an ordering of diffic ulty that is essentially the same for eve ryone. Each scale can be
charac terised in term s of how tasks are ordered alon g it. Th e scale point ass igned to each task
is the po int at whi ch ind ividuals with that pro ficiency sco re have a giv en probability of
respon ding co rrec tly. In this survey, an 80 per cent probab ility of co rrect response was the
cri terion used . Th is means that individ ua ls estima ted to have a part icular sc ale sco re are
expected to perform tasks at that poi nt on the sca le co rrect ly wit h an 80 percent probab ility. It
also means that they wi ll have a greater than 80 percent chance of performi ng tasks that are
lower on the sca le. It does not mea n, however, that indi viduals with gi ven profi ciencies can
never succeed at tasks with higher difficulty values; they may do so some of the time. Yet. it
does suggest that thei r prob ab ility o f success is "relative ly" low - tha: is, the more diffi cult the
task relative to their pro ficiency, the lower the likelihood of a correct response .

An analogy might help to clarify this point. Th e relationsh ip between task difficu lty and
individual proficiency is much like the high jump even t in track and field, in which an athlete
tries to jump over a bar that is placed at increasi ng he ights. Each high ju mper has a height at
which he or she is pro ficient - that is, the jumper can clear the bar at that height with a high
pro bability of success, and ca n clear the bar at lower heigh ts almos t every time. When the bar
is higher than the athlete ' s level of proficie ncy, however, it is ex pec ted that the athlete will be
unable to clear the bar co nsis tently.

Onc e the literacy tasks are placed alo ng each of the sca les using a respo nse probabi lity
criterion of 80 pe rcen t (RP80), it is possible to see to what extent the variables associated with
task characteristics explain the placement of tasks along the sca les. A multiple reg ression was
run using RP80 as the dependen t variable.'. The independent variables were the three process
variables used to character ise the prose tasks plus a traditional meas ure of readability . Th e
result s are shown in Tabl e I.

Ta ble I

Standardised jJ and t-ratios representing the regression of readability and proc ess varia bles
against RP80 values on prose tasks along with their zero-order correlation

Variable ,8coe fficient t-ratio Significa nce Corr. w/RP80

Type of Match (TOM )
Type of Inform ation (TOI)
Plausibi lity of distractor (POD)
Readability

Note. Multiple R: .94: R": .89: Adjus ted R": .87.

.74

.16

.20

.11

lO.O
2.3
2.8
1.8

.00

.03

.OJ

.09

.89

.55

.54

.28
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Table I shows the zero-order correlation of each predictor variable with RP80 along with
the results of the regression analysis. These data reveal that type of match had the largest zero­
order correlation with RP80 (.89) and received the largest standardised regression weight
followed by plausibility of distractor and type of information. Together these variables along
with readability accounted for 89 percent of the variance in predicting RP80 values.

Easy tasks on the Prose literacy scale tended to require readers to make a literal match on
the basis of a single piece of concrete information where few, if any, distractors were present in
the text. Tasks further along the Prose scale become somewhat more varied. While some may
still require a sngle feature match, more distracting information may be present in the text or the
match may require a low text-based inference. Some tasks may require the reader to cycle
through inforrration to arrive at a correct response. Tasks that are more difficult can take on a
variety of characteristics. They may still require the reader to make a match but usually the reader
has to match 011 multiple features, or to take conditional information into account. Tasks may also
require the reader to integrate information from within a text or to provide multiple responses.
The most difficult tasks typically require the reader to make higher-level inferences, process
conditional information, and to deal with highly plausible distracting information.

Characterising document literacy tasks

There are 34 tasks ordered along the IALS SOO-point Document literacy scale. These
tasks range in difficulty value from 182 to 408. One document literacy task with a difficulty
value of 188 directs the reader to identify from a chart the percentage of teachers from Greece
who are women (see below). The chart displays the percentage of teachers from various
countries who are women. In terms of the process variables, type of match was scored a "I"
because the reader was required to locate a single piece of information that was literally stated
in the chart, type of information received a "2" because it was an amount, and plausibility of
distractor was also scored a "2" because there are distractors for the requested information.

FEW mrrcn \VOIVIEN :\T THE BLA,CKBOARD

is a low percentage or women teachers in the N~th\~r1ands compared to other
countries.!n most olihe othercountries. the majorit yof teachers are women. However.

we include the rigures Ior inspedors and school principals. the proportion shrinks
considerably and women are in a minority everywhere.

Percentage of women teachers (kindergarten. elementary. and secondary).

A second document task involving this same chart directs the reader to identify the
country other than the Netherlands in which women teachers are in the minority. This
item received a difficulty value of 234. This task was made a bit more difficult than the first
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because rather than searching on a country and locating a percentage, the reader had to know
that minority means less than SO percent. Then, they had to cycle through to identify
the countries in which the percentage of women teachers is less than SO percent. In addition,
they had to remember the condition "other than the Netherlands"; otherwise they might have
chosen it over the correct response. As a result, type of match was scored a "3"; type of
information a "1" because the requested information is a country or place; and plausibility of
distractor a "2" because there are distractors associated with the requested information.

A somewhat more difficult task (295) directs the reader to look at charts involving
fireworks from the Netherlands (see below) and to write a brief description of the relationship
between sales and injuries based on the information shown. Here the reader needs to look at and
compare the information contained in the two charts and integrate this information, making an
inference regarding the relationship between the two sets of information. As a result, it was
scored a "5" for type of match. Type of information received a "4" because the requested
information is asking for a pattern or similarity in the data. Plausibility of distractor was scored
a "3" primarily because both given and requested information is present in the task. For example,
one of the things that may have contributed to the difficulty of this task is the fact that the sales
graph goes from 1986 to 1992 while the injuries graph goes from 1983 to 1990. The reader
should compare the information from the two charts for the comparable period of time.

Fireworks in the Netherlands Victims of fireworks

Another set of tasks covering a range of difficulty on the document scale involved a rather
complicated document taken from a page in a consumer magazine rating clock radios (see
below). The easiest of the three tasks, receiving a difficulty value of 287, asks the reader to
identify "which two features are not on any basic clock radio". The reader has to cycle through
the document, find the listing for basic clock radios, and then determine that a dash represents
the absence of a feature. They then have to locate the two features indicated by the set of dashes.
As a result, type of match received a score of "4" because it is a cycle requiring multiple
responses with a condition or low text-based inference. Type of information was scored a "2"
because its features are an attribute of the clock radio and plausibility of distractor is a "2"
because there are some characteristics that are not associated with other clock radios.

A somewhat more difficult task associated with this document received a difficulty value of
327 and asks the reader to identify "which full-featured clock radio is rated highest on
performance". Here readers must make a three-feature match (full-featured, performance, and
highest) where one of the features requires them to process conditional information. It is possible,
for example, that some readers were able to find the full-featured radios and the column listed
under "performance" but selected the first radio listed assuming it was the one rated highest. In
this case, they did not understand the conditional information which is a legend stating what the
symbols mean. Others may have gone to the column labelled "overall score", found the highest
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number, and chosen the radio associated with it. For this reason, plausibility of distractor was
scored a "3". 1 ype of information received a " I" because the requested information is a "thing".

The most difficult task assoc iated with this document (408) asks the reader to identify the
average advertised price for the basic clock radio receiving the highest overa ll score. Th is task
was made more difficult because the readers had to match four rather than three features; they
also had to process conditional information and there was a highly plausible distractor in the
same node as the correct answer. As a result of these factors, type of match received a score of
"S", type of in formati on a score of "2" , and plausibility of distractor a score of "S" ,
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Evaluating the contribution of the variables to difficulty ofdocument literacy tasks

As with the Prose scale, IRT was used to establish the document literacy scale as well as
to characterise tasks along it. Again, a response probability of SO percent was used as an
indicator that someone at a specified point on the Document literacy scale has mastered or is
proficient with tasks at that place on the scale. It does not mean that they cannot perform tasks
above their estimated proficiency; rather they may do so but with less consistency. Their
expected consistency on tasks above their level of proficiency depends on how far the task is
from their estimated proficiency.

Once the document literacy tasks are placed along each of the scales using the criterion of
80 percent, it is possible to see to what extent the variables associated with the task
characteristics explain the placement of tasks along the scales. A multiple regression was run
using RP80 as the dependent variable (see footnote 3). The independent variables were the
three process variables used to characterise the prose and document literacy tasks plus a newly
developed measure of document readability (Mosenthal & Kirsch, 1998). The results are
shown here in Table 2.

Table 2

Standardised fJ and t-ratios representing the regression (i/ readability and process variables
against RP80 values on document tasks along with their zero-order correlation

Variable jJcoefficient I-ratio Significance Carr. w/RP80

Type of Match (TOM) .43 3.7 .00 .88
Type ofInformation (TOI) .13 1.4 .16 .43
Plausibility of distractor (POD) .40 3.8 .00 .71
Readability .17 1.7 ,(J9 .55

Note. Multiple R: .89: R2: .79: Adjusted R2: .76.

Table 2 shows the zero-order correlation between each of the predictor variables and
RP80 along with the results from the regression analysis. These data reveal that each of the
predictor variables is significantly correlated with RP80, yet only two process variables
received significant beta weights. It should be noted that while each of these variables may not
be significant in terms of this regression analysis, each was taken into consideration when
constructing the literacy tasks and, therefore, each is important for ensuring that the domain is
well represented. Together the set of variables accounted for 79 percent of the variance in
RP80 values. Type of match received the largest standardised regression weight followed by
plausibility of distractors, The regression weights for type of information and readability did
not reach significance.

Easy tasks on the Document literacy scale tended to require readers to make a literal
match on the basis of a single piece of information. Tasks further along the Document scale
become somewhat more varied. While some may still require a single feature match, more
distracting information may be present in the document or the match may require a low text­
based inference. Some tasks may require the reader to cycle through information to arrive at a
correct response. Tasks that are more difficult can take on a variety of characteristics. They
may still require the reader to make a match, but usually the reader has to match on multiple
features, or take conditional information into account. Tasks may also require the reader to
integrate information from one or more documents or to cycle through a document to provide
multiple responses. The most difficult tasks typically require the reader to match on multiple
features, to cycle through documents, and to integrate information. Frequently, these tasks
require the reader to make higher-level inferences, process conditional information, and to
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deal with highly plausible distractors. These tasks also tend to be associated with more
complex displays of information.

Building an interpretative scheme

Identifying and validating a set of variables that predict performance along each of the
literacy scales orovides a basis for building an interpretative scheme. This scheme provides a
useful means for exploring the progression of information-processing demands across each of
the scales and the meaning of scores along a particular scale. Thus, it contributes to the
construct validity of a measure (Messick, 1989). This section summarises an interpretative
scheme that was adopted by IALS. The procedure builds on Beaton's anchored proficiency
procedures (Beaton & Allen, 1992; Messick, Beaton, & Lord, 1983), but is more flexible and
inclusive than the one originally developed and used in the 1980s by the National Assessment
of Educational Progress (NAEP). It has been used in various large-scale surveys of literacy in
North America (Kirsch & Jungeblut, 1992; Kirsch et al., 1993).

As shown in the previous section of this paper, there is empirical evidence that a set of
variables can be identified that summarises some of the skills and strategies that are involved
in accomplishing various kinds of prose and document literacy tasks. More difficult tasks tend
to feature more varied and complex information-processing demands than easier tasks. This
suggests that literacy is neither a single skill suited to all types of tasks nor an infinite number
of skills each associated with a particular type of task.

In the North American literacy surveys, when researchers coded each literacy task in
terms of the process variables described in this paper, they noted that the values for these
variables tended to shift at various places along each of the literacy scales. These places
seemed to be around 50-point intervals, beginning at approximately 225 on each scale. While
most of the tasks at the lower end of the scales had code values of I on each of the process
variables, tasks with values around 225 were more likely to have code values of 2. Among
tasks with scores around 275, many of the codes were 2s and an increasing number were 3s.
Among tasks with values of 325, at least one of the three variables had a code value of 4.
Code values of 4 or higher predominated tasks at around 375 or higher on the literacy scales.

Although there were some variations across the literacy scales in the points at which the
coding shifts occurred, the patterns were remarkably consistent. Further, as was shown in this
paper with the IALS tasks, this system of coding tasks accounts for much (although not all) of
the variance as sociated with tasks along the literacy scales. Based on these findings,
researchers defined five levels of proficiency having the following score ranges:

Levell: 0-225

Level 2: 226-275

Level 3: 276-325

Level 4: 3:Z6-375

Level 5: 376-500

Once the literacy levels were identified, based on the noted shifts in code values for the
three process variables, criteria were identified that describe the placement of tasks within
these levels. These criteria arc summarised along with the data to which they were applied in a
chapter appearing in the IALS technical report (Kirsch et al., 1998). Based on evidence
resulting from this work, the five literacy levels were used for reporting results from literacy
assessments in both national and international surveys using these literacy scales.
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One of the goals of large-scale surveys is to provide information that can help policy­
makers during the decision-making process. Presenting such information in a way that will
enhance the understanding of what has been measured and the conclusions to be drawn from
the data is important for reaching this goal. This paper offers a framework that has been used
for both developing the tasks used to measure literacy as well as for understanding the
meaning of what is being reported with respect to the comparative literacy proficiencies of
adults. The framework identifies a set of variables that have been shown to underlie successful
performance on a broad array of literacy tasks. Collectively, they provide a means for moving
away from interpreting survey results in terms of discrete tasks or a single number, and
towards identifying levels of performance sufficiently generalised to have validity across
assessments and groups. As concern ceases to centre on discrete behaviours or isolated
observations and focuses more on providing meaningful interpretations of performance, a
higher level of measurement is reached (Messick, 1989).

Appendix A: Coding rules for the process variables

Type ofinformation

Type of information requested refers to the nature of information which readers must
identify to complete a question or directive. Types of information form a continuum of
concreteness, which was operationalised as follows for the purposes of this analysis.

When the requested information pertains to a:

person, animal, place, or thing, score 1;

amount, time, attribute, action, or location, score 2;

manner, goal, purpose, condition, or predicate adjective, score 3;

- cause, result, reason, evidence, similarity, or pattern, score 4;

- equivalent, difference, or theme, score 5.

Plausibility ofdistracting information

Plausibility of distracting information refers to whether or not an identifiable match exists
between information in the question and the text, or between the text and the distractors in a
multiple-choice question, which makes it difficult for readers to identify the correct answer.
The scoring rules for plausibility of distracting information are as follows:

when there is no distracting information in the text, score 1;

when distractors contain information which corresponds literally or is synonymous to
information in the text but not in the same paragraph as the answer, score 2;

when distractors contain information which represent plausible invited inferences not
based on information related to the paragraph in which the answer occurs, score 3;

when one distractor in the choices contain information that is related to the information
in the same paragraph as the answer, score 4;
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- when two or more distractors in the choices contain information which is related to the
information in the same paragraph as the answer, score 5;

- when one or more distractors represent plausible inferences based on information
outside the text, score 5,

Type ofmatch

This variable relates to the nature of the task and the level of processing required to
respond correc.ly to a task. The first diagram represents the additive scoring model used to
code prose literacy tasks. It is followed by the model used to code document literacy tasks.

If locate, add 1; (If within paragraph, add 0; )If cycle, add 2; If between paragraphs, add 1.
If mteqrate, add 3;

If infer condition is based on synthesis of featuresIf generate, add 5.
identified throughout paragraph, or if compare. add 0;
If infer condition is based on synthesis of features

, identified between paragraphs, or if contrast, add 1.

If 1 phrase to search on, add 0;
If 2 phrases to search on, add 1;
If 3 phrases to search on, add 2;
If 4 phrases to search on, add 3.

,
If 1 item response, add 0; For munlple responses:
If 2 item responses, add 1; If number of responses is specified, add 0;
If 3-4 item responses, add 2; If number of responses is unspecified, add
If 5 or more item responses. add 3.

1

For given information:
If match is literal or synonymous, add 0;
If match requires a low-level text-based inference, add 1;
If match requires a high-level text-based inference. add 3.

~

For requested information:
If completion of new information frame requires no inference, or the identification
of a paradiqmatic relation, add 0;
If completion of new information frame requires a low-level text-based inference,
identificaticn of a condition or an antecedent, or restatement of type of
information, add 2;
If completion of new information frame requires some specialized prior
knowledqe. or the identification of a syntagmatic relation, add 3;
If completicn of new information frame requires a high-level text-based inference,
add 4.

1.

An additive scoring model for "type of match" in prose literacy tasks
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If numbers are in a row or column format add 0;
If numbers are not in a row or column format add 2.

~
If numbers are adjacent, add 0;
If numbers are not adjacent, add 1.

*If labels or amounts are identified without a search, add 0;
If labels are present and amounts identified with a search, add 1;
If labels are inferred and amounts are identified with a search, add 2;
If one or more labels are ambiguous based on referents in question, add 4.

~
If operation is signaled by +, -, X, I, or states add, subtract multiply, divide, or
total (when it means add), add 0;
If semantic relation is stated, e.q.. how much more, how much less, how
many times, calculate the difference, add 1;
If operation is easily inferred, e.o.. how much saved, or deduct, add 2;
If operation is based on known ratios, e.g., percent, add 3.

~
If numbers are present add 0;
If numbers are entered or identified in previous task, add 1;
If numbers are present but one is conditional, add 2;
If numbers must be inferred but label is identified, add 2.

*If units require no transformation, add 0;
If units require transformation, e.g.. time or fraction. or require converting to
common units, like decimals or fractions, add 1.

An additive scoring model for "type of match" in document literacy tasks

Notes

This section is based on the work of Werlich (1976).

2 Mosenthal and Kirsch wrote a monthly column on understanding documents which aprc~Jrt'd in the Journal of
Reading between 1989 and 1991.

3 While most of the tasks in IALS received common RP80 values, a few tasks were assigned values unique to a
particular country when warruntcd by the data. Since the value assigned to each variable used in the regression analyses
was based on the evaluation of each task in English. it was decided to use the RP80 values for the U.S. as well.
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READING LITERACY FRAMEWORK

L'orticle presente un cadre qui perniet L'claboration de taches
potr niesurcr 10 comprehension de l'ccrit ains! qu 'un depistage pills
precis du sens des donnees analogues dont nous disposons relatives it
10 comprehension de I'ecrit parmi les aduites des pays participants. Le
cadre consiste de six parties dont 10 sequence logique va de la necessite
de d efiu ir et de re pre sc n t e r II/I dom ain e d'interet spccifiq u e
{I I 'ctablissenien: d'une base empiriquc pour L'interpretation des
rcsultats, en passant par lidentification et I'operationnalisation des
car act crist iqu es qui ent re nt dans 10 constru ct ion des it em s.
L'itnportancc des Clemellts de ce cadre se manifeste par leur potentiel
de cont ribuer it la comprehension ap p rofon d ic de 10 notion de
con-prehension de l'ecrit et des processus divers qui lui sont associes.
011 propose 1111 modele de processus mental et pro cede ('I I' identification
et C' La verification, inoyen nant des analyses de regression, des
variables determinant la p erfo nnance dons les taches de
comprehension de l 'ccrit. On montre que ces variables expliquent de
79% it 89% de la variance relative a la difficult« des taches. Dans leur
totolite, ces variables de processus mental permettent de sortir du
mes u rag e, courant dans l es en qu et es (/ grande ech ell e, de la
performance par taches discretes ou par simple ecliell« nutnerique pour
arriier a 1I1Je identification des niveaux de performance propres aetre
g(J,lt;ralises pour des groupes elltiers de taclles et, par lei, ei ce que
Messick a appele un niveaux superieur de measure.
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