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Abstract — The study offers a retrospective analysis of data collected from reading
comprehension activities of two groups of English foreign language (EFL) learners, one
with and one without dyslexia. The aim of the investigation was to verify whether
vocabulary depth corresponds to greater accuracy in answering factual and inferential
questions in the two groups. The hypothesis was that depth would be associated with
better comprehension even in dyslexic readers’ performance, which was generally poorer
than that of the control group. In fact, this was only confirmed for high-range focus words,
that is, words that were more deeply known to the participants according to an adapted
Word Associates Test. Variable outcomes were observed for mid- and low-range words. A
qualitative analysis of the unexpected results was carried out which led to the
identification of several factors hindering text comprehension by dyslexic readers. These
include a difficulty in selecting the relevant sense of focus words in contexts in which
competing elements coexist and a negative interaction between lexical and pragmatic-
inferential processing.

Keywords: dyslexia; English as a Foreign Language; inferential reading; reading
comprehension; vocabulary depth.

1. Introduction

It is now widely recognized that dyslexia can be seen as a multidimensional
and multifactorial disorder. Although primarily hindering the acquisition of
efficient reading and writing skills even when appropriate learning
opportunities are provided, it manifests with a variety of difficulties that go
beyond inefficient word-level decoding and reduced graphemic competence
(Ramus et al. 2003). Dyslexia has been linked to impairment of different
severity in working memory functioning, verbal short-term memory, rapid
automatized naming, and executive functions (Aratjo, Faisca 2019; Araujo et
al. 2020; Lonergan et al. 2019; Meisinger et al. 2021; Smith-Spark et al.
2003, 2016; Smith-Spark, Fisk 2007) and, although, its effects differ both in
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quality and severity, they can be variously reflected in the linguistic
behaviour of people with the disorder (Cappelli, Noccetti 2022).

There is no universal agreement as to whether reading comprehension
1s impaired by dyslexia or whether the difficulties observed in some
individuals are to be considered secondary consequences (cf. Cappelli this
volume). However, since in our world, much information and knowledge are
passed via written texts, exploring the way in which dyslexia is associated
with difficulties in understanding such texts (both in L1 and foreign language
contexts) seems to be of paramount importance.

This article discusses the qualitative investigation of opportunistic data
collected from reading comprehension activities presented to a group of
learners of English (EFL) with and without dyslexia. It is meant as a
retrospective and preliminary follow up to the study on inferential reading in
this population discussed in Cappelli (this volume) and aims to explore the
role of vocabulary depth in such process. More specifically, it tries to verify
whether vocabulary depth corresponds to greater accuracy in answering
factual and inferential questions in the two groups, and it does so by
comparing the effect of having to process words classified as “high-range”,
“mid-range” and “low-range” according to the depth of knowledge
determined through an adapted Word Associates Test. Given the nature of the
data, the results of the discussion cannot be generalised, but they can
hopefully contribute to the debate on the role of lexical knowledge in reading
comprehension and prompt further research on the matter.

2. Reading comprehension and dyslexia

Understanding the written text is more than an act of decoding: it involves the
creation of a coherent mental model of the text that emerges from the creation
of meaningful links between its individual components and the readers’
knowledge of the language and of the world (Kendeou ef al. 2014). Reading
comprehension is a complex process to which both lower-level and higher-
level operations equally contribute (Kendeou et al. 2014; Perfetti, Stafura
2014). Word decoding, vocabulary knowledge, semantic processing, and
morphological and syntactic abilities are as essential to the successful
construction of text meaning as inferential skills, good executive functions
and attention-allocating abilities as well as efficient memory and
comprehension monitoring skills (Cain, Oakhill 2012; Oakhill et al. 2015;
Perfetti, Adolf 2012). Moreover, these “components” of the reading process
interact in inextricable ways. Thus, good memory skills are necessary to
develop vocabulary and background knowledge, and good vocabulary
knowledge and efficient working memory support inferential processes
(Barnes et al. 1996; Oakhill et al. 2015). At the same time, efficient
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inferential and attention-allocation abilities are important for lexical
development (Oakhill, Cain 2012; Prior et al. 2014).

It is believed that there is no significant difference in the cognitive
components and higher-level processes involved in L1 and L2 reading (Grabe
2014). Lower-level processes, however, may be significantly impacted by the
language of the text. Relevant differences in orthographic transparency (e.g.,
[talian shallow orthography vs. English deep orthography) may impact on
word decoding. Limited (and possibly poorer) vocabulary and general
background knowledge in the L2 may pose an obstacle to successful word-to-
text integration processes (Jeon, Yamashita 2014; Li, Clariana 2019; Perfetti,
Stafura 2014; Raudszus et al. 2018). A low proficiency level in the L2 may
lead to situations of language transfer, which are neither necessarily nor
always helpful for the outcome of reading comprehension tasks (Grabe
2014). Moreover, poor control of the L2 is associated with a greater depletion
of the cognitive resources necessary for such tasks (In’nami et al. 2021).

Given the complexity of the reading comprehension process and the
cognitive and linguistic characteristics of readers with dyslexia, it is far from
surprising that studies have found differences in text understanding accuracy
in these individuals (Cappelli this volume; Georgiou et al. 2022; Reis et al.
2020; Simi, this volume). Moreover, since specific learning disorders are
associated with difficulties in foreign language learning (Ganschow, Sparks
2001; Kormos 2020; Nijakowska 2010; Schneider, Crombie 2012), it is fair
to assume that reading in a foreign language (FL) may pose additional
challenges to dyslexic readers, in line with Sparks and Ganschow’s (1993)
Linguistic Coding Differences Hypothesis, which sees L2 development
trajectory as dependent on the L1 linguistic and cognitive abilities.

Recent studies have found that, although increasing the exposure to the
written text favours compensatory processes (Santulli, Scagnelli 2017, 2022),
people with dyslexia remain less fluent than their neurotypical peers in L1
reading even into adulthood. They are also less accurate in comprehension
tasks (Cappelli, this volume; Georgiou ef al. 2022; Reis et al. 2020; Simi, this
volume). This may be due to the deficits in lower-level processes (e.g.,
decoding) as well as in primary executive functions (e.g., working memory
and inhibition), which deplete the limited available resources that support the
higher-level processes involved in inference making and in comprehension
monitoring. In other words, comprehension difficulties might not be a direct
effect of dyslexia, but the result of the exhaustion of the cognitive resources
necessary for creating the mental model of the text (Cain et al. 2004a, 2004b;
Eason et al. 2012; Kendeou ef al. 2014; Perfetti, Hart 2002). Deficits in oral
language skills, including at the lexical level, have also been found to
contribute (Georgiou ef al. 2022). Georgiou ef al.’s (2022) metanalysis found
a significant effect of orthographic consistency and of vocabulary knowledge
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and reinforced the conclusion of previous studies that “children with dyslexia
may experience deficits in broader language skills” (p. 221; cf. Cappelli,
Noccetti 2022).

Because very diverse patterns of deficits can be found in people with
dyslexia, both in lower- and higher-processes, great variance is found in data
on accuracy in comprehension (Cain, Oakhill 2006; Georgiou et al. 2022;
Oakhill ef al. 2015). Discrepancies in the literature may also be due to an
insufficiently fine-grained selection of the participants enrolled in the studies.
Snowling et al. (2020) have indeed found that reading comprehension
difficulties are more common in the case of comorbidity with other
developmental language disorders, and that children with “pure” dyslexia
only have mild deficits in text understanding, whereas their global
performance remains within the normal range if assessed orally. However,
most studies (including the present one) do not distinguish between
participants with dyslexia and participants with dyslexia and comorbidities.
This might return a picture of reading comprehension skills as more severely
impacted by dyslexia specifically than they really are if compared to the
reading comprehension skills of typically developed individuals. However,
Georgiou ef al. (2022) found that “individuals with dyslexia experience large
difficulties in reading comprehension” (p. 221) even when vocabulary
knowledge and orthographic transparency are controlled, although matching
participants in the experiments according to their reading level rather than
their age seems to reduce the gap. The format of questions (e.g., written vs.
oral) may also produce a larger gap between readers with and without
dyslexia (cf. Georgiou ef al.’s (2022) and Reis et al.’s (2020) metanalyses
and Keenan et al. (2008) for a discussion).

From a behavioural and applied point of view, however, regardless of
the underlying causes, identifying differences in learners with a diagnosis of
dyslexia (whether with or without associated difficulties) is of interest to
people working with them in education and rehabilitation settings. Further
research is necessary to clarify whether, rather than being inherently poor
comprehenders, the differences observed in reading comprehension accuracy
with respect to normotypical learners could ultimately be the secondary result
of decoding difficulties and poorer language skills. Nevertheless, we believe
that understanding the elements of the linguistic cotext and context
potentially capable of influencing the reading behaviour of learners with
dyslexia can advance our knowledge of their communicative profile and
provide some useful insights for inclusive education.

3. Inferential reading and vocabulary

Cappelli (this volume) investigated reading comprehension accuracy in
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Italian L1 and English FL in two groups of 22 young adults with and without
dyslexia. The author tested accuracy in understanding simple short narrative
texts and compared the performance of the two groups in answering factual,
local inference and global inference questions in the two languages. EFL
proficiency and knowledge of relevant vocabulary items in the texts were
controlled to make sure there were no great disparities in this regard among
the participants. The test included open and multiple-choice questions which
required them to identify factual information, or derive local coherence (e.g.,
lexical inferences) and global coherence inferences (e.g., inferences that
relied on the integration between textual and extra-textual information). Data
were analysed both between and within groups and languages. Typically
developed participants systematically outperformed dyslexic peers, although
both groups were comparably accurate in answering factual questions in both
languages. There was no significant statistical difference in accuracy between
types of questions in the control group data, whereas dyslexic readers were
less accurate in global coherence questions than in local coherence questions,
and in the latter compared to the factual questions. The language of the text
had a significant effect on inferential questions in both groups, although this
significance was much larger for dyslexic learners.

Overall, data seem to show that dyslexic readers are not impaired in
understanding explicitly communicated information in texts once vocabulary
knowledge is controlled, but they are not efficient when it comes to deriving
the inferences necessary to build a coherent model of the text. This is in line
with the pragmatic inefficiency observed in dyslexic children and young
adults (Cappelli et al., 2018, 2022; Cardillo et al. 2018; Griffiths 2007; Simi
this volume), as well as with the hypothesis that inferential reading (both in
L1 and L2) is particularly taxing on impaired cognitive resources such as
working memory, executive functions and on attention.

Cappelli’s (this volume) results contrast with Bonifacci ef al.’s (2017),
who found that typically developing children were better comprehenders than
their dyslexic peers in EFL, but not in their first language. This discrepancy
might indicate that, while dyslexic adult readers become more accurate in
decoding (although remaining slower and less fluent than neurotypical
adults), the gap in inferential comprehension might widen over time. A
possible explanation 1s that the disparity in vocabulary and general
background knowledge increases over the years as a consequence of the so-
called “Matthew effect” (Stanovich 1986): the more one reads, the more one
gains in terms of lexical and encyclopaedic knowledge. If exposure to the
written page is reduced due to the issues caused by dyslexia, such gain is
smaller, and this will favour a progressive decrease in the exposure to the
written text, when the complexity of the materials in scholastic and extra-
scholastic contexts increases and difficulties become harder to overcome.
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This will cause dyslexic young readers to fail to keep pace with their
neurotypical peers. Thus, although controlling vocabulary appears to
moderate the effects of dyslexia in reading comprehension tasks (Georgiou et
al. 2022), differences remain in experiments carried out with age-matched
participants. In Cappelli’s (this volume) study, issues with vocabulary
knowledge may have stretched beyond the knowledge of the lexical items
specifically tested, and poorer global lexical competence and general
background knowledge may have contributed to limiting the generation of
inferences, which in turn might have led to the construction of an
“impoverished representation of the text” (Kendeou et al. 2014) and
consequently to a failure to thoroughly understand the narrative texts
presented.

Conflicting results such as those discussed above prompt reflection on
the role of vocabulary knowledge in reading comprehension, including the
type of knowledge that influences the outcome of any reading comprehension
task. There is a strong correlation between vocabulary knowledge and good
reading abilities in both the L1 and the L2 (Cain, Oakhill 2014; Daugaard et
al. 2017; Droop, Verhoeven 2003; Grabe, Stroller 2011; Oslund ef al. 2018;
Perfetti, Stafura 2014; Prior ef al. 2014; Quinn et al. 2015, 2019; Suggate et
al. 2018). Indeed, Perfetti and Stafura’s (2014) Reading System Framework
claims that word-to-text integration is central in the whole process. In their
model, the word identification system mediates the interaction between form
and meaning, and if lexical meanings cannot be properly activated,
comprehension fails (Oakhill ef al. 2015). This is supported by the fact that a
larger vocabulary database has been found to be a reliable predictor of
reading comprehension success (Cain, Oakhill 2014; Carroll 1993; Li,
Clariana 2019). This view is compatible with the hypothesis that reduced
lexical skills in readers with dyslexia is one of the causes of comprehension
difficulties that become more evident over time, since failing to being
extensively exposed to texts hampers vocabulary development and growth
(Stanovich 2000). Of course, knowing all the words in a text is not necessary
since context contributes to deriving the meaning of a few unfamiliar items.
Morphological competence and syntactic awareness also support word
recognition and meaning retrieval in the L1 (Perfetti, Adlof 2012; Wagner et
al. 2007) and in the L2 (Grabe 2009).

Perfetti and Stafura (2014) also stress the role of the quality of lexical
representations: better quality representations result in faster word retrieval
and integrative processes. Thus, both vocabulary breadth (i.e., the number of
words in the lexical database) and vocabulary depth (i.e., how much one
knows about each word in the lexical database) contribute to understanding a
text successfully (Cain, Oakhill 2014; Ouellette, 2006; Tannenbaum et al.
2006). However, Cain and Oakhill (2014) found that their impact is not the



Dyslexia and vocabulary depth in EFL text comprehension 229

same on all aspects of reading. Vocabulary knowledge is more important for
inferential processes than for the recall of factual details in the text and, more
specifically, it influences global coherence inference derivation more than
local cohesion inferences (Cain, Oakhill 2014). The authors also found that
vocabulary depth is responsible for greater variance in readers’ performance
than vocabulary breadth. Indeed, vocabulary depth allows readers to create
meaningful associations in the text and to construe a good mental model,
since different facets of word meaning become more or less significant when
words are combined into phrases and sentences (Oakhill et al. 2015).
Moreover, “having rich, detailed and precise semantic representations of
words makes it more likely that thematically-related inferences will be made
to establish coherence” (Cain, Oakhill 2014, p. 651). Vocabulary breadth, on
the other hand, has been found to correlate significantly with decoding
abilities (Ouellette 2006), but not with inference derivation. In line with this
observation, Quinn ef al.’s (2019) longitudinal study on children with and
without learning disabilities reports that vocabulary development was a
significant indicator of change in reading comprehension, and that the latter
was a leading indicator of change in vocabulary size for neurotypical
children. However, the same was not true for children with a learning
disorder: for them “there were no significant cross-lagged pathways,
indicating that although these constructs have correlated growth, there are no
direct, instrumental relations between vocabulary and reading
comprehension” (p. 626). The authors explain these observations with the
possibility that readers with learning disabilities such as dyslexia rely less on
vocabulary knowledge for text comprehension tasks. This view of the role of
measures of vocabulary size i1s compatible with the hypothesis that dyslexic
readers might indeed have a smaller vocabulary due to decoding issues
(Cappelli 2022; Swanborn, Glopper 2002), and that it is the latter, rather than
vocabulary size per se, that contributes to depleting the resources required for
other (higher-level) reading-related processes. This complex interaction of
factors (i.e., smaller vocabulary and poorer lexical representations, poor
memory and executive functions, impaired attention, and monitoring skills)
would ultimately emerge as reading comprehension difficulties in dyslexic
individuals.

Most of the studies mentioned above have focused on the L1. Contrary
to Quinn et al. (2019), Li and Kirby (2014) found that both vocabulary
breadth and depth correlate significantly with L2 reading comprehension
accuracy and Li et al. (2021) stressed the role of receptive vocabulary size. A
possible explanation might be that, when reading in a foreign language (and
of a foreign culture), readers will have to rely on their knowledge of the
individual lexical items in the text more than native speakers, who can find
support for text interpretation in other levels of the linguistic system as well
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(e.g., syntactic and morphological awareness). Word frequency is another
factor that appears to influence reading comprehension in a foreign language
(Nation 2006; Schmitt et al. 2011). Masrai (2019) has found that high-
frequency and mid-frequency word ranges have the most significant impact,
whereas low-frequency vocabulary does not have a significant effect on
reading comprehension. The author also observed that, for low-proficiency
learners, only high-frequency words explain variance in L2 reading
comprehension. Mid-frequency words, on the other hand, make a difference
for high-proficiency L2 readers. The important role of vocabulary depth is
confirmed in L2 reading comprehension too. Prior et al. (2014) point out that
even readers with a beginner proficiency level are better at lexical inferencing
if they have more precise and efficient lexical representations, because
vocabulary depth is associated with “increased automatization of word
reading, which frees up resources for higher level processing” (p. 1467).

4. The study

4.1. Research question

Cappelli (this volume) found that readers with dyslexia struggle to
comprehend texts, especially when inferences and integrations of literal
meaning with prior knowledge (both lexical and encyclopaedic) are required.
Building on these observations, we carried out an explorative qualitative
analysis of the results of a reading comprehension task given to two groups of
English foreign language learners, one with and one without dyslexia
(henceforth referred to as focus group or DYS and control group or CG). We
hypothesised that, in the case of L2 reading, poor lexical knowledge and the
presence of ambiguous, vague or polysemic vocabulary may result in
difficulties for the comprehension process. The question we intended to
explore was, therefore, whether the differences observed in dyslexic and non-
dyslexic readers’ accuracy in answering factual, local inference and global
inference questions may be traced back to differences in lexical competence
or rather to a pre-existing deficit in the processing and integration of textual
and extra-textual information. Our hypothesis was that learners who had a
deeper knowledge of certain words would answer questions more accurately.

4.2. Participants

The data for this study were obtained from 36 students of the University of
Pisa: 18 young adults (Nmale=9; Nfemale=9) with a diagnosis of
developmental dyslexia and 18 controls (Nmale=9; Nfemale=9). The mean
age of the focus group (DYS) was 21;7 and that of the control group (CG)
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was 20;5. The students (from different degree programmes) were Italian
native speakers, and all had attained the CEFR B1 level (intermediate) in
English, which was one of the requirements of their undergraduate
programmes when the experiment took place.

The cognitive profile of the DYS group was not homogeneous. Indeed,
the level of severity of their condition ranged from severe to moderate and
almost all the members of the DYS group had been diagnosed with a co-
occurring deficit, mostly dyscalculia and/or dysgraphia. Despite the
differences, the DYS participants were not divided into subgroups in
consideration of the fact that their diagnoses of dyslexia were issued by
different health services and reported different tests that would not allow for
an equal comparison between the participants. Moreover, although the
correlation of the DYS group’s cognitive profiles to the test results would
better account for the differences in their answers and possibly explain the
causes of the difficulties they had in understanding the texts, the relatively
small number of the participants would not allow for statistically significant
interpretations. Furthermore, despite research having posited a correlation
between dyscalculia and grammatical processing (cf. Carreiras et al. 2010),
attention, cognitive flexibility and processing speed (Agostini et al. 2022),
the way the comorbidities interfere with text comprehension and inference
making is not clear and their correlation to the data of this study would be
mere speculation. Therefore, this study should be understood as a behavioural
investigation that aims to compare text comprehension skills between a group
of subjects with developmental dyslexia (with or without comorbidity) and a
group of typically developed individuals of the same age, educational level,
and EFL proficiency level (CEFR B1).

4.3. Materials and methodology

The data discussed in the following sections come from the retrospective
investigation of the accuracy in answering questions relative to four very
short texts in English. The questions analysed relied on the knowledge of
seven target lexical items: bank, beautiful, curious, date, drink, flat, and
write. The criteria for this choice are discussed in sections 4.3.1 and 4.3.2.
The texts were part of a reading comprehension task which had been used in
class at the end of a course designed for dyslexic EFL learners at the
Language Centre of the University of Pisa. The task was not experimental: it
was part of a progress assessment test, which aimed at verifying whether,
after dedicated instruction, the participants in the course could successfully
read short narrative passages, as is expected of learners who have reached an
intermediate proficiency level (CEFR B1) in the foreign language.

The texts were created by the authors in collaboration with native
English-speaking teachers to include a range of syntactic structures and
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lexical items that, by the end of the course, should have been familiar to the
students and varied in length, ranging between 65 and 108 words. We used
Text Inspector,’ an online tool developed by the Centre for Research in
English Language Learning and Assessment (CRELLA) at the University of
Bedfordshire, to control readability level, lexical CEFR level and diversity
and the use of metadiscursive elements (e.g., attitude markers and logical
connectives). The same texts were subsequently presented to a control group
of learners without specific learning disorders?.

Since one of the known weaknesses of FL learners with dyslexia lies in
the acquisition of vocabulary (Cappelli 2022), the course was designed to
include multimodal vocabulary instruction (Cappelli, Noccetti 2016), and the
texts were prepared to assess whether the knowledge of specific B1 level
vocabulary items would result in successful reading comprehension. To this
aim, different types of questions were proposed which required the learners to
recall factual information or to derive local and global inferences. We
assumed that this would only be possible if they knew the specific focus
words in the text.

Before the reading comprehension task, participants with and without
dyslexia were tested for vocabulary knowledge with an adapted version of
Nation and Beglar’s Vocabulary Size Test (VST; Nation, Beglar 2007) and
with an adapted version of Read’s Word Associates Test (WAT; Read 1993).
The 18 participants without dyslexia which formed the control group were
selected from a larger group of learners (N= 64) to specifically match the
results of the members of the DYS group in the two vocabulary tests. The
data obtained from these tests were first used for didactic purposes: the VST
data were used to select lexical items to include in the test and the WAT data
were used to verify the depth of knowledge of a selection of lexical items
which learners had encountered in the lessons. Later, the data obtained from
the WAT were compared to the results of the reading task, in the attempt to
identify possible correlations between the participants’ vocabulary depth and
the accuracy in answering different types of questions in the two groups. A
detailed description of the tests used to collect data is presented in sections
4.3.1 and 4.3.2 below.

4.3.1. The Adapted Vocabulary Size Test

In order to select words for the test, the DYS group and the CG took a
vocabulary test adapted from Nation and Beglar’s vocabulary size test.

2 https:/textinspector.com/ (25.8.2022).

3 Due to the limits imposed by the nature of the present publication, only the passages and the
questions that are relevant for the illustration of the results are presented in the sections dedicated
to their discussion.
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Nation and Beglar’s test, in its online format*, requires the participant to
recognize the meaning of 140 words. The words are presented one at the
time, on successive slides, without the possibility of going back. For each
word, an example sentence and five options to choose from are given: four
definitions or synonyms of the test word and a ‘I do not know’ option.

The adaptation of Nation and Beglar’s test consisted of the translation
into Italian of the five multiple-choice options to avoid errors due to poor
understanding of the latter rather than of the test words. The results were
meant to show the vocabulary breadth of the participants in terms of the
number of word families they knew. However, the results of the test were
only used for didactic purposes, and more specifically, to create a list of
words known to all learners which we could include in the reading
comprehension texts. After a careful comparison of the dyslexic learners’ test
results, 21 polysemous words known to all of them and appropriate for the
CEFR B1 proficiency level were selected: ball, bank, beautiful, case,
complex, curious, date, drink, fast, flat, fresh, game, general, jam, mind,
press, rock, run, season, trip, and write. These words were used to create an
adapted version of Read’s (1993, 1998) Word Associates Test to determine
how deep the learners’ knowledge of these items actually was.

4.3.2. The Adapted Word Associates Test

The Word Associates Test (Read 1993, 1998) attempts to assess the quality of
the participants’ lexical knowledge. Understanding vocabulary depth is useful
because it gives information on how efficiently and appropriately a speaker
can use a lexical item both receptively and productively. Measuring this
dimension of vocabulary knowledge, though, is not easy and there is no
universal agreement on the reliability of the available tests (cf. Schmitt et al.
2011). For the purpose of this study, we chose to adapt Read’s (1993,1998)
WAT, since its format easily allows the tester to assess the participants’
familiarity with the meaning of specific focus words. The test presents the
focus word followed by eight other lexical items, four of which are associated
with the target word in terms of either synonymy or collocations. From this
list, participants must select the four words which they believe are associated
with the focus words. In order to do this, however, they must be able to
imagine a context of use for the latter, and the more precise they can be, the
better they are said to know the word. For example, in the original test the
word sudden comes with the options beautiful, quick, surprising, thirsty and
change, doctor, noise, and school (Read 1993). The associated words are
quick, surprising as synonyms and change and noise as collocates. Although

* https://my.vocabularysize.com/session/evstxx (25.8.2022).




234 GLORIA CAPPELLI, SABRINA NOCCETTI

the test has some limitations, such as being susceptible to guessing, lacking
rigorous validation and being less reliable for scores in the middle of the
scoring scale than for the values at the extremes (Schmitt er al. 2011), it has
been extremely popular and widely used both for research and didactic
purposes for over two decades (Qian, Schedl 2004).

We created questions for the lexical items not included in the original
test following the model. This revealed that not all the 21 words were known
equally well. We selected two words from the top (i.e., drink and write), two
from the middle (i.e., beautiful and curious) and three from the bottom of the
scoring scale (i.e., bank, date and flat) and we analysed qualitatively the
accuracy in answering questions that required knowledge of these lexical
1tems.

5. Results and discussion

Two different analyses were carried out on the data collected from the
reading comprehension task. Firstly, we analysed the answers of DYS and
CG to questions demanding different degrees of both inferential processing
and memory engagement to verify whether the trend was the same observed
by Cappelli (this volume). Secondly, in order to observe the impact of lexical
knowledge on text comprehension accuracy, we carried out a qualitative
investigation of the answer given to questions which involved knowledge of
the focus words selected through the WAT. Sections 5.1 and 5.2 discuss the
results of the two analyses.

5.1. Accuracy in answering the different types of questions

Figure 1 and figure 2 show the percentages of correct answers per question
category (i.e., recall, factual, local inference and global inference questions)
in DYS and CG respectively.
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% of correct answers in DYS

Recall: 32.7%

Facts: 83.6%

Local: 48.3%

Figure 1
Percentage of correct answers for each type of questions for the DYS group.

% of correct answers in Controls

Recall: 70.4%

Facts: 97.7%

Local: 87.7%

Figure 2
Percentage of correct answers for each type of questions for the CG.

In terms of accuracy, the CG outperformed the DYS group in every category
of questions, in line with the results described in Cappelli (this volume).
Factual questions returned more correct answers in both groups, namely
83.6% for the DYS group and 97.7% for the CG. This is not surprising given
that this type of question does not depend on short-term nor working memory
but relies on facts stated in the text explicitly and always available for

reference.
i'ngue e
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Interestingly, data show a larger intra-group difference between
accuracy in answering factual questions compared to other types of questions.
For instance, whereas in the CG’s data the difference in the percentage of
correct answers given to factual questions (97.7%) and to questions involving
local inferences (87.7%) is only 10%, the same values in DY S’s results show
a 35.3% gap (i.e., 83.6% accuracy vs. 48.3% accuracy). The same disparity is
observed when comparing accuracy in answering factual questions and recall
questions in the two groups, with a 50.9% difference in DYS’s accuracy (i.e.,
83.6% vs. 32.7%) and a 17.3% difference in CG’s accuracy (i.e., 97.7% vs.
27.3%).

We interpret these data as a confirmation of Cappelli’s (this volume)
conclusions that people with dyslexia struggle more than controls when they
need to process information that is not directly available in texts. Their
difficulty is also shown by the scores obtained in the other types of questions,
with a similar trend to that described in Cappelli’s (this volume) study. More
specifically, readers with dyslexia seem to answer factual questions better
than local inference questions, which in turn are answered more accurately
than global inference questions. This is compatible with the hypothesis that
questions involving local inferential processes are also characterised by a
relatively low engagement of memory systems, given that the necessary
information can still be found in the text (Cain, Oakhill 2014). Nevertheless,
if we observe inter-group values, the difference in inferential question
accuracy is much greater than in factual question accuracy. Whereas the CG
answered local inference questions correctly 87.7% of the time, the DYS
group only gave 48.3% correct answers. Such a difference indicates that
making inferences is somewhat costly for the DYS group, even when the
necessary information is at their disposal in the text. Therefore, inferential
questions require a greater processing effort than factual questions.
Inefficiency in the integration of different types of information necessary to
recover the intended meaning is very likely the main source of such
difficulty. Indeed, combining several, diverse facts implies committing them
to memory for the time necessary for their processing and for finding a
logical pattern that is compatible with what one knows about the world so as
to create a coherent mental model of the text (Kendeou ef al. 2014). Although
the short-term memory system is probably less engaged in these than in other
types of inferences (e.g., global inferences, see below), due to the
recoverability of the information from the cotext, the processing of local
inferences still requires considering several possible interpretations and the
ability to inhibit the data that are not pertinent to the expected scenario. This
overload of plausible competing data and scenarios is likely to cause slow
processing and errors (Cain et al. 2004a, 2004b; Kendeou et al. 2014;
Perfetti, Hart 2002).
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A similar demand of cognitive resources is involved in processing
global inference questions (Cain, Oakhill 2014), which ranked third in
accuracy percentages, with 39.6% correct answers in the DYS group’s tests
and 77.5% correct answers tests by the CG. In these types of questions, text
comprehension is mostly based on extra-textual (world) knowledge that is
crucial for integrating what is stated and what is not explicitly said in the text.
This process requires the support of an efficient working memory system and,
of course, a vast range of background knowledge. In addition, all data need to
be processed synthetically, in order to create a reliable mental model of the
text. Notoriously, people with dyslexia are poor readers lacking
metacognitive skills (Santulli, Scagnelli 2022) and visual selective attention
due to a deficit in orienting and focusing (Facoetti et al. 2000). The
inefficiency of these abilities leads to difficulties in taking on a more general
and global perspective of the written text. As a consequence, this might
hinder the selection of all the information needed to interpret the text and
correctly build a coherent model of the text itself.

Finally, participants with dyslexia were most inaccurate when
answering questions based on fact recalling. They gave 32.7% correct
answers vs. 70.4% correct answers by the controls. The DYS group’s
answers, more than those of the CG, reveal a generalised difficulty in
focussing and isolating the facts in the texts. Although answering recall
questions needs to be sustained by memory systems, it is likely that the poor
results obtained by the DYS group also depend on their analytical way of
processing data and, therefore, on missing (or underestimating) the
information that is most relevant in the texts in order to answer the questions.
A paired t-test was carried out on the means of the correct answers for each
group of questions of DYS (M=51, SD=22.6) and CG (M=83.3, SD=11.9).
Results indicate a large difference between the groups, #3)=5.3, p<.05. The
analysis confirms previous studies (Cain, Oakhill 2014; Oakhill, Cain 2012;
Perfetti, Adolf 2012) on DYS people that highlight difficulties in making
inferences when they are necessary for understanding text.

5.2. Accuracy and vocabulary depth

Even if the ability to draw inferences mostly depends on cognitive efficiency,
such as working memory and attentional skills, some linguistic features of the
text and the readers’ vocabulary knowledge contribute to increasing the
difficulty of the task (Cain, Oakhill 2014; Oakhill et al. 2015). For this
reason, we carried out a qualitative analysis of the answers in which the
participants obtained the worst results to verify whether vocabulary
knowledge played a role in such outcomes or whether other factors may
explain them. In particular, we tried to verify whether the WAT data were
linked to greater accuracy in answering inferential comprehension questions.
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We did not include recall answers in our analysis. The trend in accuracy
apparently matched what was observed in factual and inferential questions,
but there was no reliable way to verify whether the target lexical items (i.e.,
write, drink, beautiful, curious, bank, flat and date) contributed to
remembering textual information. The participants could, in fact, choose to
relate the content of the text both in English and Italian as well as the words
to express it. Although it is reasonable to think that readers tend to remember
what they understand best (and indeed high-range focus words were
associated with better recall), many factors contribute to making information
memorable, and, as the test was not planned as an experiment in advance, it
seemed that no sound conclusions could be drawn by any such analysis. On
the contrary, the factual and inferential questions were designed with target
lexical items in mind, so the impact of those selected for the retrospective
analysis was more easily explored.

First, we tried to verify whether the percentages of correct answers to
questions which required understanding of the selected target words matched
differences in vocabulary depth. In other words, we expected that the
participants would be more accurate in answering questions relying on the
knowledge of write and drink, than in those relying on the understanding of
beautiful and curious, and that they would be even less accurate in answering
questions relying on their knowledge of the meaning of bank, date and flat.
This turned out not to be the case, for either group. More specifically,
although both the DYS group (87.65%) and the CG (98.61%) were better at
answering factual questions involving high-range words than lower-range
words, they gave more correct answers in questions involving low-range
words (79.61% and 97.45%) than mid-range ones (61.08% and 90.02%). The
same trend was observed for both groups in local inference questions and in
the DYS group in global inference questions too. For the CG, our initial
hypothesis was confirmed in global inference questions, since the accuracy
percentage was 68.26% for the high-range words, 56.86% for the mid-range
words and 36.11% for the low-range words. Interestingly, the percentage of
correct answers relying on the knowledge of high-range words was above
average for both groups in all three types of questions (i.e., factual, local
inference and global inference; cf. values above and fig. 1 and fig. 2). The
accuracy scores of answers relying on the knowledge of mid- and low-range
words, on the other hand, were generally lower than the average scores for all
types of questions in both groups, with the sole exception of low-range words
in the CG’s answers to local inference questions (96.87% vs. 87.7%).

Since the data did not confirm our initial hypothesis, we carried out an
analytical qualitative investigation of the individual answers to the three types
of questions. Sections 5.2.1, 5.2.2 and 5.2.3 discuss some unexpected results
in factual, local inference and global inference questions and propose
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possible explanations.
5.2.1. Factual questions

Figure 3 shows the performance of the two groups in the individual factual
questions with percentages of accuracy.

mDYS uCG
FACTUAL QUESTIONS
100 100 100 100100 100
O1. Ty 91,7y 44 88344944 | 889 9
Q13 Q15 Q17 Q19 Q20 Q24 Q28 Q30 Q31 Q32 Q3¢ Q37
Figure 3

Percentages of correct answers to factual questions in the two groups.

As already mentioned, DYS obtained good scores when answering factual
questions and their results did not deviate much from those of the CG.
However, when assessed individually, fig. 3 shows that some questions were
answered less accurately than others.

One such question was Q19, which received 38.9% correct answers
from the DYS group, whereas 88.9% of the CG answered it correctly: a value
which, although not a ceiling performance, remains in line with the scores
obtained in other factual questions. The question relies on the interpretation
of the adjective beautiful, that is, a mid-scale item according to the WAT’s
results. It follows a text about a person who “is a beautiful woman but only
wears ugly man’s clothes, smokes a cigar and she never combs her hair”. The
question asked whether the woman is good-looking (‘“Marta is a good-
looking woman, true or false?””). The correct answer was of course ‘yes’, but
the fact that the woman is also described with features that can take on
negative connotations (e.g., cigar smoker, wearing masculine clothes and not
taking good care of one’s hair), together with the co-occuring word ugly,
might have induced the participants to choose the wrong option. This might
in fact be the result of the inferential processing of this information which led
readers to give a subjective and evaluative reading of the passage.
Participants were also asked to motivate their answers. Interestingly, the
dyslexic participants reported some of these features as the reason for their

%ingue e
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answer, thus showing a strong effect of contextual elements in their
interpretation. This hypothesis seems to be supported by the percentages of
correct answers (72%) given when the adjective beautiful is used with the
meaning of “nice/generous” (e.g., in Q28, fig. 3) in contexts that are more
consistent with this sense, that 1s, when text interpretation does not require
the inhibition of features that contrast with the sense in which the adjective is
used.

[...] He was very uncomfortable. There was a vending machine in the corridor,
but he had forgotten his wallet in the hotel. The teacher offered him some
coins. That was so nice of her! She was such a beautiful person. [our
emphasis]

What does it mean that the teacher was a beautiful person? Select one:
a. she was nice [correct answer]

b. she was elegant

c. she was good-looking

Although some of the participants in the CG group were also influenced by
their subjective reading of the passage, overall, most of them answered
strategically according to what was actually stated in the description. This
result is in line with other studies that show that people with dyslexia tend to
rely on their personal experience when interpreting written texts, as they lack
more effective reading strategies (Cappelli 2019; Santulli, Scagnelli 2022).

5.2.2. Local inference questions

The participants in the DYS group were generally less accurate than the CG
in answering questions involving local inferences (see fig. 4).

"0S =S LOCAL INFERENCE QUESTIONS
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Figure 4
Percentages of correct answers to local inferential questions in DY'S and CG.
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Our retrospective analysis of the participants’ answers showed that readers
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with dyslexia were most accurate in answering Q6 and Q23, both of which
relied on the comprehension of two focus words (i.e., flat and drink
respectively). The accuracy in answering Q23 matched our initial hypothesis,
since drink was one of the two high-range words selected. However, the
percentage of correct answers to Q6 with respect to those obtained in other
questions (e.g., Q35 and Q36, relying on knowledge of beautiful, a mid-range
word) was unexpected, because flat was one of the low-range words selected.

A thorough qualitative exploration of the performance of the DYS
group showed that participants with dyslexia gave more correct answers to
questions in which all the words were used in their denotative most common
senses. In addition, we noticed that in these, as well as in other questions
which were answered accurately (e.g., Q8 and Q18), the portion of the text to
which the questions referred contained all the information required to make
the inference and did not include descriptions that might confuse the reader,
as in the case of Q19 discussed in section 5.2.1. By way of example, Q23
(fig. 4) refers to a passage that describes a man, Luke, who went running and
drank from his bottle because he was thirsty. The question asked whether
Luke had too much alcohol and got drunk, thus requiring the reader to
disambiguate the sense of drink in the context.

Luke had a very busy morning. He had some tea, wrote some postcards to
friends back home and then went to run in the park. It was very hot, and he
drank [our emphasis] a lot from his bottle. [...]

Luke drank too much alcohol and went to class drunk.
e True
e False [correct answer]

The situation described is familiar and the inference can be easily drawn by
integrating the linguistic information found in the cotext and the reader’s
general knowledge, which favours the construal of a coherent model of the
text. The same seems to be the case for all the other questions that obtained
over 60% correct answers in the tests by the DYS group.

In contrast, both the DYS and CG participants were the least accurate
in questions which could not be answered by referring to one’s experiential
background, but required linguistic analysis, careful reading, as well as
logical thinking in order to draw the local inference. An example is provided
by Q14 and Q16, which elicited many wrong answers from both groups (i.e.,
DYS 16.7% vs. CG 22.2% and DYS 44.4% vs. CG 83.3% correct answers
respectively). They referred to the same text about a woman, Martha, who is
defined as “a very curious person” because of the way in which she dresses
and behaves. One of her peculiarities is that her apartment “is full of books,
but they all have pink covers and green covers”. Q14 asked whether the
woman “likes discovering and learning new things”. This question proved to
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be tricky for both groups, probably because they were misled by the reference
to the “many books” in the following sentence, which prompted them to
interpret curious (a mid-range word) as ‘eager to learn’ rather than ‘bizarre’.
Q16 asked whether Martha read “all sorts of books”. In this case, the question
did not rely on any focus word per se, but on the statement that she owns
only books with pink and green covers. The question cannot be answered by
resorting to one’s own life experience or subjective judgment but requires a
linguistic analysis of the text. A possible explanation is that the participants
were influenced by the answer given to QIl4, and hence by the
misinterpretation of curious as ‘eager to learn’ rather than as the less frequent
sense in which it was used in the text of ‘not ordinary/uncommon’.
Interference with the Italian curioso might also have played a role in the
outcome of the test. Curious has two possible translations into Italian:
curioso, ‘eager to know’, and strano, ‘uncommon/bizarre’ (although curioso
can also be used in this sense, as in English, but it is not as common).
Negative semantic transfer might be partially responsible for the high
percentages of wrong answers by all participants in Q14, and a ‘cascading
effect’” might have resulted in poorer accuracy in both groups in Q16 too,
although the CG was remarkably more accurate than the DYS group in
answering the latter question.

Dyslexic readers might have struggled more with Q16 because of their
reduced cognitive flexibility, which makes comprehension monitoring and
reanalysis more difficult than for typically-developing peers (Raudzus et al.
2017). Moreover, the adjective is used in a paragraph which is distant from
the part of the text that is the focus of the question, hindering information
retrieval.

Overall, it appears that processing local inferences is simpler if the
information is easily retrievable, if the meaning of focus words is not
ambiguous, and if their interpretation can rely also on scenarios compatible
with familiar situations. If these conditions are not met, the chance of
comprehension difficulties is greater. By way of example, we can consider
the accuracy in answering Q35 and Q36, both focusing on the mid-range
focus word beautiful. The text spoke of a singer who “sings beautifully” and
who 1s going to sing at her banker’s wedding if things go well with the
business that she helped her establish. Q35 asked whether the singer is
beautiful when she sings and Q36 asked whether she is good at what she
does. Both groups were less accurate in interpreting beautifully in its sense of
‘well’, although this proved especially challenging for the DYS participants.
All the readers in the CG answered Q36 correctly, whereas the DYS group’s
answers were only correct 44.4% of the time. A possible explanation is that
both groups answered the question by drawing a global inference rather than
a local lexical one, basing their conclusion on the experience that if
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somebody sings professionally and is hired to sing at a wedding, they must be
good at what they do. The participants with dyslexia might have been less
accurate than the participants in the control group because they are generally
less efficient in drawing global inferences or because they had more
difficulties in inhibiting the ‘good-looking’ reading of beautiful and were
influenced by the faulty interpretation of the word beautifully that had been
compelled by the previous question. Although the data do not allow one to
draw any certain conclusion, they point towards the fact that vocabulary
knowledge can either facilitate or hinder inferential processing.

5.2.3. Global inference questions

The combined effect of lexical and inferential skills might also explain
participants with dyslexia’s above average accuracy in answering the global
inference question Q26. As discussed in section 5.1, the DYS group was not
very accurate in answers to global inference questions (fig. 5).
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Figure 5
Percentages of correct answers to global inferential questions in DY'S and CG.

However, Q26 obtained 83.3% correct answers. The question relied on the
interpretation of drink (i.e., a high-range focus word) in its most basic sense
of ‘consuming a liquid substance’, and no participant had much trouble
answering the question correctly, similarly to Q23 discussed in section 5.2.2.
Nevertheless, both Q10 and QI11, which also relied on the correct
understanding of the word drink, were answered incorrectly by the vast
majority of the participants with dyslexia (91.7% and 72.2%) and by many
participants in the CG (44.4% and 18.3%). Drink was here used in its
narrower sense of ‘having alcoholic beverages’. These differences seem to
indicate that when drink 1s used in its primary and more generic meaning
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(e.g., Q23 in fig. 4 and Q26 in fig. 5), both local and global inferences are
made easily by most readers with and without dyslexia. In contrast, when the
word is used in its narrower sense (e.g., in Q10 and QI1 in fig. 5), the
efficiency in drawing global inferences appears to decrease, with a dramatic
drop in accuracy. Interestingly, the same effect can be observed in Q21,
which relies on the understanding of the adjective curious in its secondary
sense of ‘unusual/uncommon’ like in Q14 (cf. 5.2.2). In this case, the DYS
group answered correctly only 11.1% of the time and the CG gave 55.6%
correct answers.

In addition to lexical disambiguation, answering global inference
questions requires great pragmatic effort. To answer Q10 and Q11, besides
selecting the correct sense of drink, readers must gather information which is
scattered throughout the text and integrate it with extra-textual knowledge
(e.g., numerous bottles on the floor can be a sign of excessive drinking,
drunkenness may cause embarrassment) so as to build a coherent model of
the test. The answers to Q10 and Q11, thus, depend on the ability to focus on
the relevant aspects of the text, which is generally a strategy acquired by the
skilled reader, on deep knowledge of the meaning of drink, and on the ability
to imagine a scenario that is compatible with the information gathered and the
knowledge acquired, which is a function of the working memory. It seems
reasonable to conclude that the processing demands of lexical and inferential
operations combine and, in so doing, contribute to depleting the limited
resources available for text comprehension, thus resulting in less efficient
reading.

6. Concluding remarks

The study aimed to explore whether the difficulties observed in the reading
comprehension accuracy of most readers with dyslexia when answering
inferential questions (cf. Cappelli this volume; Simi this volume) could be
traced back to vocabulary depth or if they were rather ascribable to pragmatic
processing deficits. Our hypothesis was that vocabulary depth would be
associated with greater accuracy in all types of questions. This turned out not
to be the case, with the sole exception of the answers given to global
inference questions by the CG.

The unexpected results for each question relying on high-, mid- and
low-range focus words (in terms of vocabulary depth knowledge) were
qualitatively analysed. Overall, we observed that, although high-range words
seem to correspond to greater accuracy, low-range words led often to more
correct interpretations than mid-range words. Even high-range words,
however, did not always correspond to correct answers. In some cases, more
basic (and likely more frequently encountered) senses of the focus words
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(e.g., drink as ‘drinking liquids’) seemed to compete with and prevail over
their narrower or less common senses (e.g., drink as ‘drinking alcoholic
beverages’), thus leading to wrong interpretations. In such contexts, readers
with dyslexia appear to resort to subjective evaluation or personal experience
to answer questions, which may result in misinterpretations of the text.
Indeed, they succeed better in interpreting the text when the sense of the
words fit nicely in the context, without the need for reanalysis, when finding
information in the text was quite simple and when the situation described
could be interpreted using one’s own experience and beliefs. This strategy
can be rather unsuccessful, because text interpretation does not rely on shared
general background knowledge but on individual experience, which may or
may not match the writer’s intentions. The control group differed in this
respect. Participants without dyslexia were more strategic readers and
managed to self-correct better than their dyslexic peers.

Difficulty in selecting the correct sense of relevant words, especially if
it is a secondary or less common one, and if the context includes competing
elements, seems to correspond to reduced efficiency in drawing global
inferences. Indeed, inferences place a heavy burden on memory systems and
especially on working memory, which must be efficient to allow for the
integration of textual and extra-textual information. This is a well-known
problem for individuals with dyslexia (cf., Ménnel ef al. 2015; Menghini et
al. 2011), who are notoriously unsupported by an effective mnestic system
(cf., Gupta 2015; Hatcher, Snowling 2002; Kormos, Smith 2012; Speciale et
al. 2004). Further investigation should be carried out to cast more light on the
relation of vocabulary breadth and depth and pragmatic-inferential skills and
the effect of their interaction in foreign language reading comprehension
tasks.

The limitation of this investigation is that the data discussed were not
collected following a rigorous experimental design. Although comparable
data were gathered from a control group in order to control the specific
learning disorder variable, the original ones were opportunistically retrieved
retrospectively from materials originally designed for foreign language
learning testing and used as part of a final assessment protocol within an
English course for learners with dyslexia. Therefore, the observations made
in Section 5 cannot be considered conclusive and have no pretence of
generalizability.

Nonetheless, the behavioural patterns emerging from the investigation
of different types of questions and the obvious differences with the CG’s
performance offer a starting point for a more controlled experimental design
and provide suggestions for language teachers. These preliminary
observations are in line with Perfetti and Stafura’s Lexical Quality
Hypothesis, and should they be confirmed in foreign language learning too,
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the depth of vocabulary knowledge (i.e., the quality of the lexical
representation), as well as text structure should be considered as two
fundamental and interdependent variables impacting the ability of making
successful inferences, both local and global. This has as a logical
consequence that, despite their cognitive characteristics, readers with dyslexia
should succeed in drawing the inferences required to correctly interpret
textual information, if supported in the acquisition of the necessary lexical
knowledge and if properly trained to find relevant information in the text and
to inhibit the unnecessary one.
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