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The paper reviews the methods for assessing different components of reading
skills in adults with reading difficulties, along with functional reading skills. We
are particularly interested in the assessment methods available to researchers
and practitioners, developed predominantly in the research context, and not
available solely in English. We discuss the large-scale international study, PIAAC,
as an example of a framework for such assessments. Furthermore, we cover
the following types of assessment tools: (1) self-assessment questionnaires,
probing into comprehension difficulties and reading habits; (2) measures of
print exposure, such as author recognition tests, correlating with other reading-
related skills; (3) measures of word recognition and decoding, including reading
aloud of words and pseudowords, as well as silent lexical decision tasks; (4)
fill-in-the-blank tasks and sentence reading tasks, measuring predominantly
local comprehension, entangled with decoding skills; (5) comprehension of
longer reading passages and texts, focusing on functional texts. We discuss
comprehension types measured by tests, text types, answer formats, and the
dependence problem, i.e., reading comprehension tests that can be solved
correctly without reading. Finally, we tap into the new ideas emerging from
the Al systems evaluation, e.g., using questions generated from news articles or
Wikipedia or asked directly by search engines users. In the concluding section,
we comment on the significance of incorporating background information,
motivation, and self-efficacy into the assessment of adult literacy skills.
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Introduction

In this review, we focus on evaluating the lower spectrum of adult reading skills. When
delving into this topic, it’s crucial to consider two fundamental views of literacy:

1. Literacy as a set of cognitive skills related to recovering language information from
print. This encompasses two aspects of cognitive processing, namely converting
print to speech sounds (decoding, word recognition, phonological awareness,
automatization) and recovering meaning (lexical access, sentence parsing, building
mental models, etc. (e.g., Hoover and Gough, 1990).

2. Functional literacy, which refers to the proficiency needed to navigate the demands of
a literate society, i.e., applying reading in context. It involves tasks like understanding
instructions, interpreting documents, filling out forms, and making informed
decisions based on written information (Vagvolgyi et al., 2016).
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These two narratives of thinking about literacy emerged
within the context of different educational practices and different
scientific disciplines; they also frame our key problem of
measuring reading skills differently. “Literacy as a cognitive
skill” narrative is associated with experimental psychology and
traditional educational practices. Measurement-wise, this narrative
is epitomized in the vast array of psychometric tools, where
reading is broken down into its constituent components, each
measured separately. These components are cognitively rather than
functionally salient (e.g., sight word reading). The measurement,
if done well, is meant to give us a comprehensive description of
the cognitive architecture of the reading process, as it is executed
in the reader’s mind. It also covers reading-related skills, such as
vocabulary, or phonological skills. Tests usually provide norms,
based on the population scores.

The term “functional literacy” is often left undefined in the
literature (Perry et al., 2018). If the definitions are used, they are
typically institutionally driven (e.g., OECD, 2012). Historically, this
term was coined during World War II to indicate soldiers who
were unable to use written instructions to adequately perform
basic military tasks (Castell et al., 1981). In the second half of the
20th century, functional literacy gained interest from policymakers
and researchers (Vagvolgyi et al., 2016). The working definitions
underlined the “real-life” aspect of literacy skill use, and they were
“survival-oriented”. They tapped into job-seeking, transportation,
and economic necessities. Skills considered “functional” were
defined as those used to obtain food, clothing, healthcare, etc.
(Kirsch and Guthrie, 1977). In the past, arbitrary thresholds were
proposed for literacy to be considered “functional”, such as years
of schooling. However, this criterion is arbitrary, as the number
of years of education deemed necessary to become functionally
literate varied across decades and countries. There is also abundant
evidence that a significant proportion of people who completed
many years of education have low functional literacy. Another
diagnostic practice is to use grade-equivalent scores, where low
literate adults are compared with school-age children. While useful,
this approach ignores differences in adults and children’s contexts
and developmental stages (Vagvolgyi et al., 2016).

Currently, UNESCO and OECD have stopped offering a
unitary definition of “functionality” of literacy (Vagvolgyi et al.,
2016). But following the 1978 UNESCO General Conference,
researchers still use the negative definition: inability to understand,
evaluate, use, and engage in the written text to participate in
society, achieve goals, and develop knowledge and potential.
In practice, the creators of the prominent Program for the
International Assessment of Adult Competencies (PIAAC) decided
that achieving the third (out of six) level of text comprehension is
required to reach the point of “participating in society”. Reading
comprehension tasks below this level are limited to short texts,
locating single pieces of information, and making the simplest of
inferences. Even though in the high-income countries illiteracy is
no longer a social problem, still around 15% of adults assessed in the
first cycle of PIAAC are placed below the “functional” level (OECD,
2012).

Most comparative literacy surveys are children- and school-
related, as the recent bibliometric review has shown (Lan and
Yu, 2022). Studies that are predominantly interested in adults are
scarce. In the international large-scale assessments, many more
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countries participated in school-age assessments (PISA 2022: 81,
PIRLS 2021: 57) than those focused on adults (PTAAC 2008-
2019: 33, PIAAC 2023: 31). It is also interesting that the adult-
focused assessments tend to be organized specifically in low-
and middle-income countries (World’s Bank Skills Measurement
Program STEP 2012-2017: 17, UNESCO’s Literacy Assessment and
Monitoring Program: 5), where average literacy levels may be lower.
Some studies also operate at the country level and test their citizens’
literacy skills (e.g., the German National Education Panel Study
NEPS), which might be especially useful for policymakers.

Applied contexts of literacy
measurement

Adult literacy can be assessed through gathering standardized
data from large, nationally representative samples, and doing so
repeatedly. This can then be used for cross-national comparisons or
within-country longitudinal comparisons. Such assessment gained
broader recognition with a series of studies organized since the
mid-1990s by the OECD: the International Adult Literacy Survey
(IALS 1994-1998), the Adult Literacy and Life Skills Survey (ALL
2002-2008), and the Program for the International Assessment
of Adult Competencies, 2008-2019 and ongoing second cycle.
Large-scale assessments describe populations of interest; in the case
of the 2nd cycle of PIAAC, in the areas of literacy, numeracy,
and problem-solving. Consequently, these measurements focus on
country means and performance distributions. Importantly, the
test materials are designed to be used solely within the context of
this research panel and are not made available to the practitioners
(educational psychologists, etc.). The ultimate goal is to compare
groups, e.g., from different countries, to understand how the skills
of interest relate to educational, economic, and social outcomes
(Kirsch and Lennon, 2017).

Beyond comparative surveys, adult literacy skills are commonly
assessed in the context of job recruitment, adult formal education,
or social-institutional support (Murray, 2017). Undertaking the
assessment could help a person determine if the reading level
suits their goals—e.g., meets job requirements or college class
level. Current reading level diagnosis might suggest the appropriate
type and level of training necessary to meet the goals. Later on,
in the course of the training, the assessment could determine
the progress made and identifies gaps that still need to be
filled. In some higher-income countries, an adult with lower
literacy skills might look for a course, tutoring, or training in a
specialized service, e.g., the Adult Basic Education (ABE) Program
in the United States; Education and Training Boards (ETB) in
Ireland; National Literacy Trust and Adult Literacy Trust in
the UK. Sometimes, enrollment in the course might involve an
official reading assessment. For example, in the US it might
be the Test for Adult Basic Education (TABE), Comprehensive
Adult Student Assessment System (CASAS), Wonderlic General
Assessment of Instructional Needs (GAIN), or the Massachusetts
Adult Proficiency Tests (MAPT).

What is common for both types of uses mentioned above
is the relative public unavailability of test materials. This has an
economical (copyright) and procedural justification but also can
hinder the development of basic research or innovative assessment
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methods in this area. The other reason is the scarcity of suitable
tools. A common practice, among both researchers and literacy
educators, is the usage of children’s tests. However, even if there
are some similarities between the reading profile of young children
and adults with low literacy skills (Barnes and Kim, 2016), the
differences are far more important. Adults use different strategies
than children, e.g., relying less on phonology and more on
remembering words patterns (Thompkins and Binder, 2003), or
more on prior knowledge when reading texts (Greenberg et al,
2009). The differences are also found at the brain level (Martin
etal,, 2015). Different life experiences, personal interests, and group
homogeneity make the comparison between young children and
adults with low reading skills very difficult. If we are careful enough
to develop separate tests and norms for different school grades, we
should do the same for adults, at least for these reading-related skills
that go beyond decoding and sentence reading.

The current paper offers a review of available tools for literacy
assessment in adults. Some assessments we discuss have norms
reaching only young adulthood but are used for adult reading
research nonetheless—we discuss those too. It is certainly not an
exhaustive list but offers an overview of the types of instruments
used in this field. The tools listed here are generally available for
practitioners or at least well-known from the English literature, and
they were predominantly developed in the context of basic research.

Self-assessment questionnaires

The intuitive view of literacy assessment might work on the
assumption that we can “just ask” whether someone experiences
difficulties in reading. This approach can be considered a functional
assessment—an individual is asked how they cope in everyday
life with their reading skills. Examples of such self-assessment
reading questionnaires are presented in Table 1. We focused on the
published tools available for the larger audience and described in
the research papers, selecting an arbitrary cut-off at the year 2000.

This approach receives less attention than formal skill testing,
for two reasons (Perry et al., 2017). First, reading is not easily
measured using metacognition (Sticht, 2001), with subjects rarely
having access to a fine-grained understanding of their literacy skills
in different contexts (Boudard and Jones, 2003). It is therefore
possible that people simply do not know how much of the
“publicly available literacy information” they do not understand
(OECD/Statistics Canada, 1995; for a critical analysis, see Hamilton
and Barton, 2000). Second, questions about “literacy” are heavily
loaded with social desirability, i.e., the tendency to answer questions
in a manner that others will view favorably (Olson et al., 2011).
As a consequence, results from the parallel self-assessments are
more optimistic than performance-based scores (Hautecoeur, 20005
Sticht, 2001). Additionally, as Murray (2017) notes, the relationship
between self-perceived literacy and performance-based assessment
varies among subpopulations within countries, across countries,
and over time, which sums up the limited usability of self-
assessments in practice. There are subgroups within populations
that are more accurate than others in self-assessments, e.g., middle-
aged and females (Gilger, 1992).

Recently, there has been a trend toward shorter self-report
questionnaires, as indicated by the publication of versions with
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fewer items. Morris et al. (2006) created a Single Item Literacy
Scale. He analyzed 36 items from the Short Test of Functional
Health Literacy in Adults (S-TOFHLA) to select just one question,
which best predicts the summary score of the whole scale:
“How often do you need to have someone help you when you
read instructions, pamphlets, or other written material from
your doctor or pharmacy?”. Brice et al. (2014) created a Two
Item Literacy Scale, also based on S-TOFHLA, which used two
questions. One asked about the last grade completed and the
other about self-estimated level of reading skills, ranging from
“reading complete books” to “needing help with newspapers”.
Both questionnaires had similar characteristics in predicting S-
TOFHLA (Baker et al., 1999) scores and detecting readers with
lower literacy skills. The benefit of this approach lies in the fact that
for general screening purposes, we usually require satisfactory and
easy-to-use tools.

The language complexity of the questionnaires themselves is
rarely measured, for example, out of the self-report questionnaires
below, none reported any measure of word difficulty or sentence
length. Questionnaires of high language complexity, which are
aimed at literacy assessment, are by definition biased, favoring
better readers (Atcherson et al., 2013; Patalay et al., 2018). Many
frameworks for assessing language complexity are available, such as
Flesch-Kincaid Reading Grade Level (approximate reading grade
level of a text), or Gunning Fog Index (estimating the years
of formal education a person needs to understand the text).
It is advisable to control for this aspect when developing self-
report questionnaires.

On the positive side, self-report questionnaires should be most
useful for assessment of subjective variables, such as reading
motivation, self-efficacy or perception of stress related to non-
functional literacy skill. And since reading motivation may be
the most important factor for adult readers, this method of
assessment requires attention (Frijters et al., 2019). Development
of new measures, which would assess the level of literacy-
related limitations which an individual encounters in daily
life, is also warranted. The current approach of defining the
cutoff point for “functional” literacy is heavily dependent on
the opinions of test-creators, and not on subjective evaluation.
Individuals should be more involved, as “experts in their
cause”’, in creation of such measures and in the process of
literacy diagnosis.

Performance-based tests

Measures of print exposure

The bidirectional relationship between reading skills and
reading habits, as well as concerns about social desirability bias,
justify the construction of indirect measures of print exposure
which adopt recognition format. In such tests, respondents are
asked to read through the list of authors’ names, book titles,
titles of periodicals or daily newspapers, and indicate which
are real and which are fake (where half of all items are foils).
The first of such checklists, the Author Recognition Test and
Magazine Recognition Test (Stanovich and West, 1989) were
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TABLE 1 Self-assessment questionnaires of reading and dyslexia for adults.

10.3389/feduc.2024.1346073

Name of the questionnaire References Language Component measured
Adult reading motivation scale Schutte and Malouff, 2007 German Reading motivation
Habitual Reading Motivation Questionnaire Moller and Bonerad, 2007 German Reading motivation
Reading habits and attitudes Applegate et al., 2014 English Reading habits
Self-Report Habit Index for Reading (SRHI-R) Schmidt and Retelsdorf, 2016 German Reading habits
Self-report questionnaire on reading-writing difficulties (ATLAS) | Giménez etal,, 2015 Spanish Reading and writing
Two Item Literacy Screener (TILS) Brice et al., 2014 English Reading

Diagnostic Literacy Scale (DIS) De Greef et al., 2013 English Reading

Self-testing questionnaire for reading difficulties (ADDA) Corredor et al., 2019 Spanish Reading

Single Item Literacy Screener (SILS) Morris et al., 2006 English Reading

Self Assessed Literacy Index (SALI) Olson et al., 2011 English Reading

Reading Difficulties Questionnaire Yagyu et al., 2021 Japanese Reading

Adult Reading Questionnaire (ARQ) Snowling et al., 2012 English Dyslexia

Adult Reading History Questionnaire—Brief Feng et al., 2022 English Dyslexia

Adult Reading History Questionnaire Lefly and Pennington, 2000 English Dyslexia

Adult dyslexia checklist Stark et al., 2023 English Dyslexia

Group screening of dyslexia Wolff and Lundberg, 2003 Swedish Dyslexia

designed to avoid the social desirability bias burdening the self-
assessment questionnaires; especially college students, examined
in their study, believed that “it is a good thing to read”.
Together with the checklists, the authors constructed the Reading
and Media Habits questionnaire. The Adult Recognition Test
turned out to correlate significantly with decoding skills, word
naming, reading comprehension, orthographic processing, and
phonological processing (Stanovich and West, 1989), while the
Reading and Media Habits' questionnaire did not. Measures of
author recognition were also predictive of vocabulary knowledge—
much better than reading self-report (Krashen and Kim, 1998)
and general language competence. The latter relationship appears
specific to the recognition of the authors of fiction (literature),
rather than non-fiction (expository) work (Rain and Mar, 2014;
Mar and Rain, 2015). Control measures of familiarity with TV
programs, TV personalities, movie titles, actors showed weaker or
negligible correlation with literacy skills (West et al., 1993).

Why are author recognition measures predictive of language
and literacy outcomes?. The knowledge of whether E. L. James
is the real name of an author seems to be an arbitrary bit of
culturally specific knowledge (Moore and Gordon, 2015). Stanovich
and West (1989) suggest that this knowledge was most likely
acquired through reading. It is also a manifestation of the literacy
environment of a person and their cultural capital (Bourdieu,
1991), similar to, e.g., a question about the number of books
at home or parental education. Certainly, extracurricular book
reading causes better decoding, a vice versa. Adults who spent time
reading while waiting in the departure lounge of an airport were
better at decoding than those who occupied themselves otherwise
(West et al., 1993); reading for pleasure affects reading skills, which
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in turn affects the degree to which reading is a pleasant experience
(Moore and Gordon, 2015).

Since the creation of the Author Recognition Test and
Magazine Recognition Test, several language versions have been
created (e.g., Chinese: Chen and Fang, 2015; Korean: Lee et al,
2019; Dutch: Brysbaert et al., 2020). This is welcomed; even
proficient English L2 speakers can’t be reliably assessed with the
English version of the task (McCarron and Kuperman, 2021). The
print exposure measurement paradigm remains prolific in English
too—English versions of both Author and Magazine Recognition
Tests were updated according to more recent bestsellers (Acheson
etal., 2008), and re-designed to directly compare exposure to fiction
and non-fiction authors (Mar and Rain, 2015). Indeed, such regular
updates will be necessary to keep the measures valid.

As a sidenote, another indirect measure of print exposure is the
ability to read low frequency irregular words (such as aisle, chord,
dept, or colonel) correctly (e.g., National Adult Reading Test, NART;
Nelson and Willison, 1991). The assumption behind such tests is
that, since such words cannot be decoded correctly using standard
grapheme-to-phoneme conversion rules, they must be recognized,
i.e., be known to the reader. This implies high print exposure
and also high crystallized verbal intelligence. In languages with
more transparent orthography, different approaches needed to be
taken; for example, the Polish Adult Reading Test (PART; Karakula-
Juchnowicz and Stecka, 2017) employed common words of foreign
origin, that can’t be read correctly using Polish orthographic
principle (e.g., popcorn, rock, or déja vu). However, it must be
acknowledged that the primary purpose of such instruments is to
measure crystallized intelligence in people affected with dementia,
rather than print exposure per se.
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Word decoding and recognition

In the narrow sense, decoding is defined as the ability to apply
the working knowledge of grapheme-phoneme correspondence
rules to translate print into sound (phonology). As such,
decoding is usually operationalized through accuracy and speed or
pronouncing printed words or pseudowords. In the broader sense,
decoding may be understood as the ability to access the phonology
of any words, whether familiar or unfamiliar ones, without having
to rely on contextual cues—, i.e., it encompasses context-free word
recognition. As reported in the metaanalysis including 13 studies
of 2,440 adult English speakers with low reading skills, correlation
of decoding and reading comprehension in this group is significant
and moderate (avg. r = 0.52; Tighe and Schatschneider, 2016).

Poor decoding (despite adequate instruction) is also the
hallmark of dyslexia (Rose, 2009). It is often related to other
cognitive or metalinguistic factors playing role in dyslexia, such
as phonological awareness, rapid auditory processing, visual
processing, or automatization (Shaywitz and Shaywitz, 2005).
Some adults with low functional literacy skills meet criteria of
dyslexia (Vagvolgyi et al, 2021), though the extent to which
cognitive deficits typical of dyslexia are the root cause of low
functional literacy remains unclear. In any case, the assessment of
decoding skills should be included in the assessment of functional
literacy—weak decoding skills do explain why some readers fail
to understand, or engage with, more complex texts. Functional
literacy skills are unlikely to develop unless decoding problems are
remedied or at least compensated for.

Decoding can be operationalized with various single word or
pseudoword reading, word-to-picture matching, or lexical decision
tasks. The method of measurement used should be taken into
consideration; another metaanalysis of English studies showed that
the relationship of reading comprehension and decoding can vary
from non-significant r = 0.39 in the lexical decision task to r =
0.86 in accuracy of word reading across all age grups (Garcia and
Cain, 2014). In the English language literature, decoding is usually
measured with standard tests, e.g., Test of Word Reading Efficiency
(TOWRE), Word Reading test in the Wide Range Achievement
Test (WRAT) or Word Attack in the Woodcock-Johnson (W] IV).
The majority of reading performance tests were developed for the
assessment in the context of education, though adult norms are
sometimes available (e.g., norms for TOWRE extend up to 24 years
of age, while WRAT and WJ IV Test of Achievement norms cover
all age ranges).

Tasks of this kind are sometimes criticized as lacking ecological
validity—after all, meaningful engagement of print does not involve
sounding out unfamiliar (let alone meaningless) words out of
context. However, this critique misses the point. Measures of
decoding are valid theoretically insofar as they measure essential
cognitive components of the reading process. They also have
predictive validity in that they correlate with more ecologically valid
reading outcomes. However, it must be acknowledged that such
methods may favor better readers, for whom reading aloud is less
stressful (McLaughlin, 1997).

One way to overcome the problem of reading aloud might
be to use a silent reading task. One of the options is a lexical
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decision task, in which participants have to decide as quickly and
accurately as possible whether a letter string is a real word or not.
It can be done with the paper-pencil version or a computerized
task. A recent example is the Rapid Online Reading Assessment
(ROAR), designed for children as well adults. Reaction times in
ROAR turned out to be highly reliable and correlated with the
W] IV Letter Word Identification test, which is one of the most
widely used standardized measures of decoding (Yeatman et al,
2021). The tool is in the public domain (https://roar.stanford.edu/),
the code is shared on GitHub and available for other languages’
adaptations. The go/no-go procedure as an alternative to the yes/no
lexical decision task was also proposed in the study including
university students (Perea et al., 2002). In PIAAC, the functional
literacy assessment is augmented by a “reading component” skills
test aimed at garnering information regarding adults with limited
literacy skills. This encompasses a basic set of decoding skills
essential for individuals to derive meaning from written texts,
including simple vocabulary knowledge and decoding. They use a
word to picture matching paradigm, where the respondent has to
circle the printed word (out of four) that corresponds to the picture
(Pellizzari and Fichen, 2017).

It is important to note that word recognition is related to
vocabulary knowledge, and vocabulary, on the other hand, is
closely related to reading comprehension (Nation, 2009). Again,
most studies in this area involved children, and available tests
are also mostly designed for, and normed on, children. However,
the relationship between vocabulary, phonology, decoding, and
reading comprehension in children and adults with low literacy
skills is not identical. For example, it was shown that children
and adults tested with the Peabody Picture Vocabulary Test—IIIB
had different response patterns. Relative to children, adults scored
lower on easier items and higher on more difficult items (Pae et al.,
2012).

Another skill closely related to decoding is phonological
awareness. The Comprehensive Test of Phonological Processing
(CTOPP) is widely used in the English language context, even
though the norms do not extend beyond 24 years of age.
Still, CTOPP is commonly used by adult literacy researchers,
and also recommended as a tool suitable for adult literacy
educators (Nanda et al., 2014). However, a study controlling
the psychometric attributes of CTOPP in adults with lower
literacy skills found that its reliability and validity are very
limited and results should be treated with caution (Nanda
et al, 2014). Languages other than English may face similar
scarcity of the measures of decoding (and related cognitive skills)
that are valid in adult populations. Moreover, the relationship
between decoding, comprehension and other reading-related skills
may vary cross-linguistically, especially between alphabetic and
non-alphabetic writing systems (Share, 2021). To sum up, we
believe that norms developed for decoding and other reading-
related skills, if to be used with adults on lower literacy
spectrum, should include individuals of all age groups, but also
varying education and professional backgrounds. The level of
decoding skill indispensable for functional reading should be
established, with cut-off points demarcating high risk of functional
reading problems.
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Reading comprehension

Sentence reading tests and fill-in-the-blank
reading tests

Sentence reading and close reading tasks may be considered
more ecologically valid, even if less theoretically pure, measures
of decoding, more similar to “natural” reading situations. In these
tasks, whole meaningful sentences, rather than disconnected lists of
words or pseudowords, need to be processed. Here, decoding skills
are inevitably confounded with comprehension—but it is a “local”
comprehension, which does not demand inferences or evaluations
typical for passage reading tests.

The authors of the ROAR test also proposed the Sentence
Reading Efficiency test (ROAR-SRE), which is currently under
development and also available on the website (https://roar.
stanford.edu/). This involves silent reading of short statements and
deciding, for each statement, whether it is true or false. The team
explored the possibility of the automated generation of items for the
sentence reading test using Chat GPT3. They found that generated
items closely resemble standardized test items in terms of their
factual ambiguity, content appropriateness, and complexity (White
et al., 2022).

In a fill-in-the-blank test (cloze test), a participant is asked
to write or select a word in short text passages. Such tests were
criticized as measuring only “local” comprehension, related to
lexical, syntactic, and grammatical awareness (Carlisle and Rice,
2004). However, there is evidence that the score on a fill-in-the-
blank test highly correlates with the long reading comprehension
test scores, especially in the lower literacy population (Gellert and
Elbro, 2013).

In PTAAC, sentence processing is measured in the reading
components module through tasks designed to evaluate a
respondent’s ability to understand the logical coherence and
sensibility of sentences in real-world contexts. Participants might
be asked to silently read sentences like “Three girls ate the song”
or “The man drove the green car” and judge their logical validity.
Such tasks gauge an individual’s capacity to process linguistic
information, discern meaning, and evaluate the plausibility of
given textual scenarios. PIAAC reading components also measure
passage comprehension using a variant of cloze procedure, whereby
respondents fill the gap by choosing the suitable word from the
alternative provided. For instance, in a letter addressing the rise in
bus fare, participants might encounter sentences such as, The price
will go up by twenty percent starting next wife/month. Participants
would need to determine that month is the correct choice (Sabatini
and Bruce, 2009).

Reading single words requires the processing of orthographic
and phonological information—and also semantic information
if the task so requires (e.g., word to picture matching).
Comprehension of sentences must also involve our syntactic
competencies. But to fully comprehend what we read, more has to
be done: integrating the meaning of multiple sentences, connecting
to the background knowledge, generating inferences, identifying
the text structure, and considering the authors’ goals and motives
(Graesser et al., 1994). It is reflected by Graesser and McNamara’s
theoretical framework identifying six levels of comprehension: (1)
word; (2) syntax; (3) the explicit text base related to the literal
content of the text; (4) the referential situation model including
inferences activated by the explicit text; (5) the genre/rhetorical
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structure focusing on the category of text and its composition;
(6) and the pragmatic communication level, involving context-
sensitive exchanges between reader and text. Only the first two
levels represent the basic reading components; the others are
related to higher-level, more complex semantic and discourse
processing. From a broader perspective, comprehension depends
on linguistic (vocabulary, syntax, etc.) as well as nonlinguistic
(e.g., monitoring, working memory) competencies (Kendeou et al.,
2016)—but also relevant knowledge and experience. Motivation,
attention, background knowledge, and context familiarity—all
need to be on an adequate level for successful text comprehension.
A failure to control for individual differences in motivation or
background knowledge is a weakness of assessments (see: Sabatini
et al., 2013). For example, adults who left formal education early
find it difficult to process more complex syntactic structure which
occur mostly in writing and not in speech (Dabrowska, 1997); if
the test uses such language structures it won’t be valid for the test
taker (Snyder et al., 2005). Many reading comprehension tests use
expository or literary texts, similarly to school textbooks. In the
context of educational assessment, they are valid, as they sample
uniformed texts that students deal with on an everyday basis. While
such school-like tests don’t measure adult functional literacy per
se, the processes involved are important as well during the lecture
on functional reading materials. As such, if no functional tests
are available, such non-ecological tests provide some proxy for
functional reading skills.

The goal of this section isn’t to review all possible reading
comprehension tests for adults; those available online (sometimes
as demos), documented, or published as peer-reviewed articles are
almost exclusively in English (Lan and Yu, 2022). Rather, we are
trying to describe general trends in adult reading comprehension
assessment and pinpoint some issues with them.

Types of comprehension

The current PIAAC study (cycle 2) defines three broad
cognitive strategies used when responding to written texts: (1)
accessing, (2) understanding, and (3) evaluating/reflecting. Two
types of accessing the information are distinguished: selecting the
relevant text (i.e., the one containing the required information)
in a set of texts, and locating information within that text.
Understanding is divided into literal comprehension, inferential
comprehension, and multiple-text inferential comprehension when
information needs to be integrated across two or more texts.
Finally, competent readers are expected to be able to critically assess
the quality of information in a text. Evaluation is important for the
selection of best sources, and protection against misinformation
and propaganda. Evaluation can be based on assessing the
accuracy, soundness, and task relevance of a text (OECD,
2021). Not all three operations are expected to be available for
everybody—tasks adequate for adults at PIAAC level 1 or below
only involve identifying literal information in the short texts.
Evaluating and reflecting are the skills involved in tasks with
higher demand.

Other tests of reading comprehension may be constructed
around somewhat different distinctions, e.g., between literal,
inferential and evaluative comprehension, or between memory
(where literal repetition of information from the passage is
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required) factual and inferential comprehension (Brooks et al,
2016). In yet other tests, the comprehension processes are divided
solely into “local” (related to single sentences) and “global”
(associated with the whole text). Nonetheless, quite often these
“subprocesses” of comprehension are neither clearly defined nor
rooted in theoretical models (Sabatini et al., 2013).

Text types

PIAAC assessment includes both traditional “running text”
composed of sentences and paragraphs, as well as digital texts
containing interactive navigation tools (such as tables of contents,
diagrams, or hyperlinks) or images that server as functional rather
than decorative elements. Such interactive texts are sometimes
referred to as “discontinuous” or “noncontinuous” texts. They
seem more ecologically valid; outside the educational contexts
and reading books for pleasure, texts that adults interact with,
especially online, are typically accompanied by other textual or
graphic elements. However, the German NEPS made a different
decision and based their assessment solely on continuous text
passages (Gehrer et al., 2013). They argue that continuous texts
are still the primary text type, and reading continuous and
discontinuous texts requires different types of comprehension
processes, i.e., integrating the mental representation of the text and
the images. Nonetheless, the authors admit that their approach
is less ecologically valid and only partially corresponds to what
reading means in modern everyday life. Most standardized tests
of reading comprehension used for clinical and research purposes
also rely solely on continuous texts and omits digital texts and
multimedia, which some consider a limitation (Sabatini et al,
2013). On the other hand, if the test focuses on functional literacy
and identification of low-skilled adults, it is more likely touse
shorter, discontinuous, and digital tests: e.g., Level-One Study
(Buddeberg et al, 2020), Literacy-Assessment and Monitoring
Programme (Ercikan et al., 2008), Comprehensive Adult Student
Assessment System (Gorman and Ernst, 2004), and Test of Adult
Basic Education (TABE).

Another issue is the topic of a text. Narrative and expository
texts are used most often in the assessment of children and
adolescents, and also in some tests designed for adults (e.g., Adult
Reading Test, Brooks et al., 2016). However, if the goal is to
measure adult functional literacy, then texts related to everyday
life are typically used. The current cycle of PIAAC divides reading
materials into (1) personal, (2) work and occupation, and (3)
societal/community-related (Rouet et al., 2021). Personal-oriented
texts can be, related to personal finances, housing, insurance,
interpersonal relationships, health, and safety issues (e.g., disease
treatment, first aid, and prevention), consumer habits (e.g., credit
and banking, advertising, or making purchases). They can also
include leisure and recreation (e.g., traveling, eating out, and
gaming). Work and occupation-related texts focus on finding
employment, finances, and handling the job (e.g., regulations,
organization, safety instructions), but at the same time avoid very
job-specific texts, which would pose the problem of background
knowledge. Finally, social and civic contexts use texts related to
dealing with community resources, public services, and staying
informed, but also opportunities for further learning (Rouet et al.,
2021).
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Answer formats

There are a few options on how to collect participants’
responses in the reading comprehension task: multiple choice
questions, or shorter and longer open-ended questions, either
general or more specific (wh_ questions). In cloze tasks, a blank has
to be filled in or selected out of a few options. Some other variants
are possible; e.g., in a MOCCA test, respondents have to select the
correct final sentence for the passage they have read, which may
be considered the higher-level version of the fill-in-the blank test.
In the Literacy Level of the CASAS Life Skills Reading assessment,
adult students do not have to enter their answers on a separate test
record; they can mark their answers directly in the test booklet.

The over-reliance on multiple-choice format in the reading
comprehension tests was criticized as emphasizing strategic
reasoning over the understanding of the text (Sabatini et al., 2013).
Multiple choice answers provide cues as to how to approach the
task, e.g., what target information needs to be scanned for; and,
consequently, they influence the “natural” reading process (Rupp
et al., 2006). Moreover, respondents who are familiar with the
multiple choice format will approach the test differently compared
to those who lack such familiarity. Ozuru et al. (2013) compared
university students’ answers in open-ended and multiple-choice
tests and found that good answers to multiple-choice questions
were more related to the prior knowledge of the subject. Finally,
multiple-choice comprehension questions are strongly related to
decoding skills, as there is simply more to read, i.e., both questions,
answers and foils (Cain and Oakhill, 2006; Rouet et al., 2021). On
the other hand, answering open-ended questions is more time-
consuming and produces missing data (Reja et al., 2003), and shows
another type of bias: men, younger participants, and those with
more digital experience in web surveys answered more often than
others in the online tasks (Zhou et al., 2017). Moreover, written
responses tap on not only comprehension skills but also written
production (Rouet et al., 2021). Importantly, scoring open-ended
answers requires subjective judgment and so faces the problem of
imperfect inter-rater reliability—not to mention it is much more
time-consuming. In general, the researcher needs to consider how
the response format might affect the performance of different
groups and confound comprehension with other, related skills
(Rouet et al., 2021).

Dependence problem

Some comprehension tests can be responded to at the above-
chance level by using only the background knowledge, without
reading the text at all. This issue was first recognized more than
50 years ago (Pyrczak, 1972; Tuinman, 1973). Passage Dependency
Index (PDI) was proposed to estimate which test items really
require reading the relevant passage for correct response, and
which not (Tuinman, 1973) noted that many common tests lack
this valid dependence, i.e., can be responded to correctly based
on background knowledge, without recourse to the information
conveyed in the text. Even patients with aphasia were shown to give
above chance answers to multiple choice reading comprehension
questions, without reading the relevant passages (Nicholas et al.,
1986). Unfortunately, it appears that the problem still holds in
the 21st century, even for some of the most commonly used
reading comprehension tests: The Nelson-Denny Reading Test
(NDRT) and Gray Oral Reading Test (GORT) (Stevens and Price,
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1999). GORT and NDRT were used in 7 out of all 14 studies
on adult comprehension reported in the meta-analysis (Garcia
and Cain, 2014). These two tests should probably not be used
in adult assessment at all; both are normed for adults up to 24
years of age only. Greenberg et al. (2009) showed that GORT
exhibits odd properties when administered to adult poor readers: its
comprehension subtest scores failed to correlate with its accuracy,
rate and fluency subtest scores, and showed only weak correlation
with other (non-GORT) measures of reading and reading-related
skills. These patterns are quite different from those reported for
children, and question the validity of GORT with adult samples.
Nonetheless, given the widespread use of GORT and NDRT, and
also other tests relying on common-sense questions, it is important
to highlight the issue of the passage independence of items.

Keenan and Betjemann (2006) showed that undergraduates
answered 86% of GORT questions were answered with above-
chance accuracy without reading the relevant text; the pattern
of responses was similar in children, who had slightly lower
scores. Similarly, Coleman et al. (2010) showed that university
students answered 70-80% of NDRT multiple choice questions
above chance without reading the relevant text. This was the
case for both literal and inference questions. Accuracy rates were
exceptionally high for science questions, whose content has been
adapted from high school textbooks. Students at risk of learning
difficulties were almost as good as the others. Still, we can
speculate that how easy it is for a person to solve a passageless
test may depend on their academic background—a potentially
serious bias. Another risk of using tests burdened with passage
dependence problems is the probability of overestimating reading
comprehension skills and false-negative diagnoses (Coleman et al.,
2010). On the other hand, even if general knowledge usually
facilitates reading comprehension—people knowledgeable about a
given topic are better, faster, and more accurate than novices—
inaccurate background knowledge can also induce incorrect
inferences (Kendeou et al., 2016).

The passage dependence issue should be alarming for the test
makers. A good idea would be to check the questions’ independence
upon test construction (Tuinman, 1973). Within the test, we
recommend the use of entirely fictional texts (Lifson et al., 1984)
or ecological, everyday life reading materials with naturally high
variability, where the correct information cannot be inferred from
prior experience. An example of such text would be a lost dog poster
(When and where it went missing? How to contact the owner?).
Such functional texts are known to everybody from everyday life,
they serve specific functions, and often are useful for adult readers
(Napitupulu and Napitupulu, 2020). Being more relevant, they
might be more interesting and keep reading motivation higher—
especially for those with lower literacy skills. Our suggestion is to
include such tests in the assessment of functional reading skills—
just as the PIAAC study does.

New assessment ideas in managing
the test-creator bias in adult literacy
assessment

The functionality of literacy in childhood is mainly based on
relatively homogenous curricular requirements, designed by the
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educational program creators, and therefore easy to operationalize.
One of the greatest challenges in the assessment of adult
reading comprehension is the diversity of spontaneously emerging
functionality of literacy in various contexts in which adults
function. Until recently, the sampling of the universe of functional
literacy for the purpose of assessment had to rather arbitrary.
However, recent advances in machine learning enabled the creation
of more objective assessments. On one hand, assessment material
can now be based on the selection of knowledge that adults really
find appealing; on the other hand, it can be based on samples taken
from a much larger text corpora. Two of such projects will be
described below.

The Boolean Questions (BoolQ) literacy assessment (Clark
et al., 2019) defines its literacy area by focusing on naturally
occurring questions from Google queries and Wikipedia articles
corresponding to such questions. The questions are not prompted
by researchers, and therefore the topics that they relate to are
sampled from a natural repertoire of human curiosity, which
emerges in spontaneous contexts. The core of the literacy
assessment in BoolQ lies in the ability to correctly answer a yes/no
(boolean) question based on a passage from a Wikipedia article.
The subjective element lies in the fact that the Wikipedia passages
have been previously marked by a group of human annotators
as containing relevant information sufficient for answering the
question (Kwiatkowski et al., 2019). Nonetheless, the content of this
assessment is not biased by the subjective, test-creator’s notions of
what is, or what is not, worthy of comprehending. Furthermore,
people who ask questions via Google queries do not even know
whether they are answerable. This protects this type of assessment
from a common “school knowledge” bias, where the literacy
assessment refers to those areas of knowledge where the test-creator
has high certainty about correct answers. Interestingly, it appears
that people, when asking natural questions, do not seek knowledge
verification, but form their queries in a more open-ended, curiosity-
driven way (Clark et al., 2019). For example, people prefer to ask
“Has the UK ever been hit by a hurricane?” rather than “Has the
UK been hit by a hurricane in 1905?”. This seems understandable
and also stands in contrast with a typical test-taking situation where
the test-designer asks questions they already know answers to.

When it comes to the complexity of comprehension skills
involved, even though the final answer to a question in BoolQ is
simply a boolean (which can only have two values: true or false),
it requires making different types of inferences. Results obtained
by researchers show that simple paraphrasing from Wikipedia is
enough to detect no more than 40% of the answers to the Google
query questions (Clark et al., 2019). The majority of answers
require additional, more complex reasoning, such as reaching a
conclusion based on what is missing in the Wikipedia article
or using general world knowledge to connect statements in the
question and the passage. Generally, this type of assessment nicely
captures the functionality of the adult lifelong learning process
in a society with internet access and proficiency in English as a
primary/secondary language.

Another example of a novel literacy assessment method, the
Reading Comprehension with Commonsense Reasoning Dataset
(ReCoRD) is based on an impressive sample of 120,000 passages
from news articles (Zhang et al., 2019). These news articles were
automatically downloaded from popular news sources such as
CNN and the Daily Mail. Just as with BoolQ, ReCoRD offers
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comprehension test items that are not subject to the elicitation
bias. ReCoRD additionally goes beyond boolean questions and
includes fill-in-the-blank comprehension questions, which are also
automatically generated. The generation procedure utilizes the
typical structure of a news article. In this structure, a summary
is followed by the full article and supplemented by bullet points,
therefore some forms of data compression and redundancy are
already present and can be extracted for testing purposes. For
example, the redundant parts of the message can be used for the
fill-in-the-blank questionnaire items.

There is an interesting side note. Since the authors of
ReCoRD wanted to compare machine learning algorithms, with the
common-sense literacy performance of, what is labeled as a “typical
human reader”, they included popular press news items and fill-
in-the-blank questions, for which the “human-level performance”
reached about 90% correct rate in their study. The trouble is that
we don’t yet know what an average human literacy performance
is in this context. In ReCoRD, as in many other similar research
programs, the “human-level performance” indicator is composed
of results of a very specific demographic, predominantly users
of online work platforms such as Amazon Mturk or hybrid.io
(Clark et al., 2019). In this particular case, the pool of Amazon
Mturk users was further narrowed down to only the most reliable
individuals with previous experience in text-based assignments
(95% acceptance rate, a minimum of 50 previously completed
assignments), located in the US, Canada, or Great Britain (Zhang
etal, 2019). Furthermore, workers in this study were blocked, and
their work reassigned, if their average accuracy was lower than 20%.
Therefore, the level of text comprehension in Al studies, casually
labeled as a “commonsense level of human literacy” (Zhang et al.,
2019) is most likely a gross overestimation coming from a very
WEIRD sample (Henrich et al., 2010). If this bias persists, and we
do not engage in better ways to estimate the levels of adult human
literacy, we will greatly underestimate the true impact of recent
technological advances in machine learning.

To summarize, machine learning text compression attempts
can be extremely useful for designing adult text comprehension
measurement because they are based on relatively unbiased and
naturally occurring text prompts. The thematic selection of texts
is not based on the test-maker notion of importance, but rather
on bottom-up functionality, and the sampling of test materials is
extremely broad and covers a wide range of topics and contexts.

Closing remarks

In this paper, we focused on a functional level of literacy; a kind
of literacy that enables a reader to decode public transportation
schedules and shopping receipts; necessary skills for dealing
with daily life tasks. But there are ways of interacting with a
text beyond word decoding and basic semantic retrieval, and
there are texts that go beyond short factual statements (Schiiller-
Zwierlein et al., 2022). Immersive, critical reading of longer, literary
forms is related, among all, to better concentration, perspective
taking, imagination, and empathy; it enhances understanding of
intertextuality and contextuality, metaphorical expressions, and
social interactions (e.g., Jerrim and Moss, 2019; Wicht et al,
2021). Savoring of a literary text demands repeated comprehension
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monitoring, reflection over a sustained time, and discovering
several layers of meaning, which develops deeper, metacognitive
comprehension levels (Lacy, 2014). Nonetheless, we still lack
theoretical perspectives and empirical tools to measure complex
literary reading behaviors, lack empirical data, and, finally, long-
term reading education strategies, acknowledging the role of
higher-level reading skills in society (Schiiller-Zwierlein et al,
2022).

What should receive more attention are the predictors of
performance on functional literacy measures—both to diagnose the
source of the possible problems and propose a sensible support
or intervention promoting reading related skills. A recent study
found that having breakfast was a significant predictor of PIRLS
scores in Nordic countries, even after controlling for SES (Illokken
et al, 2022). Sleep deprivation also impacts reading, language,
and cognitive abilities, influencing test performance, but also
promoting the tendency to skip the instructions (Mathew et al,
2018). Hearing and vision deficits may have gone uncorrected in
some adults and also should be checked upon the diagnosis, along
with cognitive skills such as rapid automatized naming, working
memory, and attention (Sabatini et al., 2019). Such factors should
not be overlooked in the literacy assessment, both in research and
practical contexts. However, controlling known cognitive factors
related to reading (like the phonology, rapid automatized naming
levels, and others) explains only around 30% of the variance in
reading (e.g., Compton et al., 2001; Debska et al., 2021). Models
of reading developed when researching children are inadequate for
adults (Sabatini et al., 2019). This indicates that studies of reading
should consider more context-dependent, socioeconomic, and
literacy practices factors when explaining the reading level. Another
crucially important issue is motivation, engagement, and self-
efficacy in reading—important both in the context of assessment
and everyday life literacy practices.

Conclusion

In Europe, virtually all people are literate—but still around
15% of Europeans assessed in the first cycle of PIAAC are only
literate below the “functional” level (OECD, 2012), i.e., they may
encounter problems in their everyday functioning when reading
is demanded. This fact alone shows that we need valid tools to
evaluate adult functional literacy difficulties, as well as the causes
of these difficulties, whether constitutional (e.g., cognitive deficits
resulting in poor decoding skills) or environmental.

Existing research on literacy is predominantly focused on
children. Literacy assessment is also mainly targeted at children,
and there is a need for tests developed specifically for adult
populations—especially low skills adult populations. Such tests
should focus on functional literacy, implying a shift away from
academic content. In developing these tests, emphasis should
be placed on everyday life experiences and interactions. Recent
developments in Al text comprehension can offer valuable insights.
Queries people enter into search engines, content of Wikipedia
pages, and news articles from the popular press can serve as the
backbone of a naturalistic, functional assessment of adult reading
related skills. Automated item creation or assessment could be
valuable as well. These new methods could be supplemented
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with measurement of basic cognitive processes, such as decoding
abilities, which are already covered adequately by existing literature.
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