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CHAPTER 3

Test type has an effect on the outcome on L1 and L2 reading
comprehension performance of higher education students with dyslexia

This chapter is under review in Annals of Dyslexia

Abstract
Reading is one of the most important skills in higher education. Many students show problems
with reading, which can cause problems with text decoding, reading comprehension, or
both. In this study, we investigate the L1 (Dutch) and L2 (English) reading comprehension
performance of students with and without dyslexia. Moreover, we studied whether reading
comprehension performance can be affected by the type of questions that are used to test
their comprehension. Participants were presented with two short texts, and their reading
comprehension was tested with two different test types: (1) a free recall test (i.e., summary
writing) and (2) a true/false test, composed of literal and inferential questions. In addition,
the students were timed during text reading and tested on L1 and L2 language proficiency,
working memory skills, non-verbal IQ and print exposure, to study if and how these skills
relate to their reading comprehension performance. In L1, both student groups performed
equally well on literal true/false questions, but students with dyslexia scored lower on
inferential questions. Students with dyslexia were also poorer in L1 summary writing than
controls. In L2, students with dyslexia performed worse on both types of true/false questions
and the summary writing. Language proficiency was shown to play the most important role
in reading comprehension skills of higher education students.

Keywords: Dyslexia, Higher Education, Reading Comprehension, Free Recall Test,
True/False Test
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CHAPTER 3: THE EFFECT OF TEST TYPE

3.1 Introduction
It is well established that proficient reading is an important skill in higher education
(Onwuegbuzie & Collins, 2002). To successfully progress through academic curricula, a
student needs to develop and master a wide range of literacy skills among which reading
comprehension might be the most important. Reading comprehension is the understanding of
what you are reading. It is a complex skill in which different reading subskills and cognitive
processes play a role (Meixner et al., 2019). Faggella-Luby and Deshler (2008, p. 234)
describe it as “integrating the reader’s understanding of text with the reader’s prior knowledge
and applying new knowledge to novel learning situations”.

3.1.1 Models of reading comprehension

Reading comprehension is “not one thing, but many things” according to Perfetti and Adlof
(2012). Early in its development, reading comprehension is restricted by limitations in
decoding skills. In Gough and Tunmer’s (1986) Simple View of Reading it is proposed
that reading comprehension is built upon the two components of decoding and language
comprehension. In the reading situation, both components are needed and neither one is
sufficient by itself to create reading comprehension: of someone who is able to decode printed
text but does not comprehend the language, and vice versa, we would not say that he can
read. Although powerful, it is clear that the Simple View of Reading needs extensions in
order to more optimally capture the full complexity of reading comprehension. Castles et al.
(2018) argue that besides the two linguistic components mentioned, there are other important
cognitive components involved such as working memory, executive processes, IQ, et cetera.
An example of an extended model is provided by Fagella-Luby and Deshler (2008). They
propose word identification, language comprehension and executive processes as fundamental
for reading comprehension (see Figure 3.1).

All three components consist of different subskills, such as decoding and reading fluency for
word recognition, vocabulary and syntax knowledge for language comprehension and cognitive
strategies for executive processes (Faggella-Luby & Deshler, 2008). All of these components
contribute to reading comprehension and together they seem a strong predictor of reading
comprehension outcome (e.g., Faggella-Luby & Deshler, 2008; Miller, Miller et al., 2006).
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Figure 3.1: Theoretical reading comprehension model of Faggella-Luby and Deshler (2008)

3.1.2 Dyslexia and reading comprehension

Students with dyslexia form a group of higher education students that demonstrate reading
and reading comprehension problems (e.g., Callens et al., 2012; Pedersen et al., 2016; Swanson
& Hsieh, 2009; Tops et al., 2012). It should however be noted that not all students with
dyslexia experience reading comprehension problems (e.g., Bazen et al., 2020; Lindgren &
Laine, 2010;2011). Reading comprehension problems can have multiple causes for the students
with dyslexia that experience reading comprehension difficulties. Most of those can be found
in the model developed by Fagella-Luby and Deshler (2008). Miller, Miller et al. (2006)
investigated which factors are involved in reading comprehension problems in a large group of
adults with dyslexia (n = 133). Vocabulary, working memory and IQ were shown to be strong
predictors for reading comprehension outcomes. In fact, a combination of these variables was
found to be the best predictor of the reading comprehension scores of the individuals with
dyslexia, as also argued by Faggella-Luby and Deshler (2008). The outcome that multiple
predictors have an effect on reading comprehension performance was also confirmed by a study
of Ransby and Swanson (2003), who examined English reading comprehension accuracy in
order to determine the role of decoding in reading comprehension in adults with dyslexia. It
was demonstrated that phonological processing, naming speed, vocabulary, general knowledge
and decoding were significant contributors to reading comprehension performance. In line
with Miller, Miller et al. (2006) and Faggella-Luby and Deshler (2008) it was suggested
by the authors that no single cognitive component dominates the prediction of the reading
comprehension skill.

Several other studies have examined the reading comprehension performance of students
with dyslexia. The study of Pedersen et al. (2016) reported on the reading comprehension
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skills of Danish students with and without dyslexia, who were asked to read aloud a text and
retell the story. Students with dyslexia made more errors in retelling the text and had more
trouble constructing relations in the text, with rephrasing, and giving additional information.
Furthermore, the retellings of the students with dyslexia were based more on literal facts, often
retold exactly as they had been written in the text. Simmons and Singleton (2000) studied the
reading comprehension performance of students with and without dyslexia on answering literal
and inferential multiple-choice questions. The authors found comparable performances for
English university students with and without dyslexia on answering the literal multiple-choice
questions. However, students with dyslexia performed more poorly on inferential questions.
Simmons and Singleton (2000) suggested that this difference could potentially be caused by
impaired working memory performance: to understand a piece of text, a reader must hold
information in active short-term memory whilst constructing relationships between words and
sentences to create a meaningful interpretation of a text (Fischer & Glanzer, 1986; Miller,
Cohen et al., 2006). A part of the information needs to be stored and processed at the same
time in order to construct valid answers to questions about a text (Fischer & Glanzer, 1986).
Since it was shown in many studies that students with dyslexia have poorer working memory
skills compared to peers without dyslexia (Miller et al., 2006; Ransby & Swanson, 2003),
focusing simultaneously on decoding and comprehension might be too demanding for their
working memory (Miller, Cohen et al., 2006). Therefore, Pedersen et al. (2016) and Simmons
and Singleton (2000) argued that individuals with dyslexia prefer to focus their attention on
one of these components at a time, such as decoding.

Another obstacle that students with dyslexia have to tackle within reading comprehension,
is answering open or essay type questions (Coleman et al., 2009; Farmer et al., 2002; Sterling
et al., 1998; Tops et al., 2014). Answering this type of questions does not only need proper
reading comprehension skills, but also the more active component of reading comprehension,
namely writing. Studies from Sterling et al. (1998) and Coleman et al. (2009) demonstrated
that students with dyslexia write shorter texts with more errors than students without
dyslexia. Moreover, students with dyslexia needed more time to write texts than their non-
dyslexic peers. Additionally, Tops and colleagues (2014) showed for Dutch that in written
essays, students with dyslexia receive lower grades, because their texts are less structured and
contain fewer details than the essays of non-dyslexic students.

3.1.3 L2 learning and higher education

A concomitant challenge of higher education in particular is that, due to globalization, the
skill to communicate in multiple languages becomes more important. This is especially
true for smaller language communities, like the Dutch language community with ‘only’ 24
million native speakers. For Dutch speakers (in Flanders and in the Netherlands), English is
considered their L2 (Gerritsen et al., 2016). Although English and Dutch are linguistically
related, the Dutch orthography is far more transparent than the English orthography, which
is more ambiguous (Borleffs et al., 2017; Landerl & Wimmer, 2008; Seymour et al., 2003).
Therefore, reading difficulties in English (L2) are hypothesized for Dutch learners with
dyslexia, as it is expected that students with dyslexia cannot rely on the grapheme-phoneme
correspondences in English.
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One other explanation why individuals with dyslexia in L1 also encounter reading problems
in L2 is provided by the Linguistic Coding Differences Hypothesis (LCDH) by Ganschow et
al. (1991). According to the LCDH, there is a link between L1 and L2 learning resulting
in the fact that L2 learning roughly shows the same patterns as L1 learning. This can be
problematic for students with dyslexia, because similar reading difficulties as encountered in
L1 can occur in L2 (Helland & Kaasa, 2005). Thus, following classes and having to read and
understand large texts and course materials in L2 may impose an extra challenge on students
with dyslexia (e.g., Helland & Kaasa, 2005; Landerl & Wimmer, 2008).

3.1.4 Present study

Since the literature on reading comprehension in dyslexia for L1 and L2 is rather limited
and yields inconclusive results, we decided to run a new study. In this study, a group of
Dutch students with dyslexia and a group of control students, matched on age, gender and
field of study, was compared to each other on reading comprehension in both L1 (Dutch)
and L2 (English). As there also is little research that focuses on the effect of question type
on the reading comprehension test performances of individuals with dyslexia, we secondarily
target hypothesized differences between performances on a free-recall test (i.e., summary
writing), and a true-false test. To achieve this, Dutch students with and without dyslexia
were asked to study short texts in L1 and L2 subject to one of the two possible test types.
Since the model of Faggella-Luby and Deshler (2008) and previous studies have shown that
reading comprehension is built upon different linguistic components and cognitive components,
reading time, language proficiency, working memory and fluid IQ were added as possible
predictors in order to investigate their relation with reading comprehension in L1 and L2.
Altogether, we came to the following research questions:

1. What are the differences in L1 and L2 reading comprehension performance between
higher education students with dyslexia and matched students without dyslexia?

2. Does test type have an effect on the outcome on L1 and L2 reading comprehension
performance for higher education students with dyslexia and matched students without
dyslexia?

3. Are reading fluency, language proficiency, print exposure, working memory and fluid IQ
significant predictors of reading comprehension test performance in L1 and L2?

Three hypotheses were formulated to guide our research objectives. The first assumes that
students without dyslexia will outperform students with dyslexia on reading comprehension
in general in both L1 and L2. The second hypothesis assumes students with dyslexia will
perform poorer on the inferential questions in the true-false tests and on summary writing in
general (Pedersen et al., 2016; Simmons & Singleton, 2000).

The third hypothesis expects a significant relation between reading comprehension and
five variables (i.e., reading fluency, language proficiency, working memory, print exposure
and fluid IQ), and this both for L1 and L2 (Bizama et al., 2019; Miller, Miller et al., 2006;
Motallebzadeh & Tabatabaee Yazdi, 2016). At the same time, as compared to L1, language
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proficiency and working memory skills may expected to be more important for L2 than for L1
reading comprehension, because reading in a L2 is more demanding for one’s working memory
capacity as well as one’s language proficiency compared to L1 (Bizama et al., 2019; Juffs &
Harrington, 2011).

3.2 Methods

3.2.1 Participants

Sixty students with dyslexia were enrolled in this study. A demographic overview is presented
in Table 3.1. A participant met the criteria for dyslexia when (1) he/she had an official dyslexia
diagnosis and (2) he/she obtained clinical scores (< pc 10) on a one-minute word reading test
designed for Dutch higher education students (LEMs; Tops et al., 2019) and a one minute
pseudo word reading test (Klepel; Van den Bos et al., 1994) and/or a word dictation test
(Depessemier & Andries, 2009), because reading and spelling difficulties of dyslexia should be
evident at the word level according to the definition of the Dutch Dyslexia Association (SDN,
2016). The pseudoword reading test was administered for one minute to accommodate for
the older age range of the participants. Norm scores were available from the study of Callens
et al. (2012).

Also, sixty control students without dyslexia were enrolled in this study. Control students
were matched to the students with dyslexia on age (± 1.5 years), gender and field of study.
All students were recruited from university and applied science programs, including as many
different fields as possible. Most students (56 with dyslexia and 56 controls) attended higher
education in Groningen, a province in the Northern part of the Netherlands. All students had
normal or corrected-to-normal vision and were native speakers of Dutch. Our study followed
This study was approved by the Faculty of Arts of the University of Groningen.

3.2.2 Reading comprehension materials

Texts

Two short texts of a study by Roediger and Karpicke (2006) were used for the reading
comprehension test (see Appendix B. for the texts). Both texts covered a topic in the field of
natural sciences: the sun (L1) and sea otters (L2). The text about the sun was translated into
Dutch and adapted by Vander Beken and Brysbaert (2017) and was matched to the original
L2 text as closely as possible. The L2 text about sea otters was only slightly adapted by
Vander Beken and Brysbaert by changing some words from one metric system to the other
(e.g., pounds into kilograms).

The text about the sun was 249 words long and the text about sea otters was 279 words
long. The texts were presented on paper in Times New Roman 12 with line spacing 1.5,
following the guidelines by Roediger and Karpicke (2006). Participants were given a time
limit of four minutes to read and study each text. They were also instructed to raise their
hand when they completed a first reading of the text. The average time of both individual
reading times (i.e., one for the Sun and one for the Sea otters) was taken as a measure for
reading fluency.
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Table 3.1: Demographic overview of the participants

Students with
dyslexia (N = 60)

Control students
(N = 60)

Gender Female 38 38
Male 22 22

Age (years) Mean 21;5 21;4
Range 18-29 18-27

Type of program University 37 37
Applied science programs 23 23

Field of study Law 7 7
Medical sciences 20 20
Behavioural sciences 7 7
Arts and humanities 6 6
Economic sciences 17 17
Other 3 3

Diagnostic protocol tests LEMs (max. 132) 72.4 (10.8) 103.5 (10.0)
Klepel (max. 116) 10.8 (7.2) 64.8 (10.0)
Word spelling (max. 30) 17.9 (3.5) 24.2 (2.8)

IQ test Non-verbal IQ (M = 100, SD
= 15)

109.7 (11.1) 108.9 (11.8)

Comorbidity AD(H)D 11
Period of diagnosis Primary school 34

High school 15
Higher education 11

Counseling or treatment At school 12
By a professional 18

Note. LEMs = number of words correctly read per minute, SD between (); Klepel= number of words correctly read
per minute, SD between (); Word spelling = number of correct responses, SD between (): IQ test = average score on
the IQ test, SD between ()

Summary and true/false tests

Two different methods were used to asses reading comprehension performance: a free recall
test in which participants were asked to write a summary of the text, and a test with true/false
judgements. We did not tell participants on beforehand which type of questions they would
get. If students know the type of questions they will get, they will adapt the way they read
accordingly (e.g., more detailed reading when writing a summary and less detailed reading if
true-false questions).

The true/false and summary writing tests were built around the same concept as in the
studies of Roediger and Karpicke (2006) and Vander Beken and Brysbaert (2017). Participants
received the following instructions for the free recall test after reading the text: “Write a
summary of the text you just read. Be as detailed as you can be.” By giving this instruction,
participants were asked to give as much information as possible about the text they just read
(Vander Beken & Brysbaert, 2017). No time restrictions were given to the participants when
writing the summary.

The written summaries were checked according to the guidelines provided by Roediger and
Karpicke (2006) and by Vander Beken and Brysbaert (2017). For this, the text was divided
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in 30 ideas and each idea that was reproduced correctly was awarded with a maximum score
of 1. When an idea was almost correct, a score of 0.5 was given. For example, the statement
“the sun is a yellow dwarf star” is a correct statement and provided with 1 point, however,
“the statement the sun is a yellow star”, is awarded with 0.5 point. The written summaries
were all checked by the first author of this paper. In addition, all summaries were checked by
one of three trained student assistants who helped with testing the participants. The trained
student assistants were aware whether a participant was diagnosed with dyslexia or not. This
resulted in one reading comprehension score from the first author, and one additional score
by a test assistant. The inter-rater reliability for L1 was .90 and the inter-rater reliability for
L2 was .96, evaluated with a Cohen’s Kappa test. Based on the two scores given, the average
summary points were calculated.

In addition, we created a true/false test with 20 statements for each text. This true/false
test was based on the 46 statements that were originally developed by Vander Beken and
Brysbaert (2017). Items that yielded scores around chance level were excluded for this study.
For the text about the sun, 13 of the 20 statements that we included were literal questions
asking for a true or false response. For example, the statement “the sun is a white dwarf
star” asks for a false response, since the text states that “the sun is a yellow dwarf star”.
Also, 7 inferential questions were asked during the test. An example of such a question is:
“The surface of a red giant star is hotter than that of a yellow dwarf star”. To respond
to that statement, the reader had to remember and integrate information about the surface
temperature of the two star types. For L2, 16 of the 20 questions were literal questions,
and 4 were inferential (Van der Beken & Brysbaert, 2017). It should be noted that there is
a difference between the number of literal and inferential questions between the L1 and L2
texts. This is caused by the fact that only items were added that did not yield scores around
change level. As such, more inferential questions were added for the Dutch text. Participants
received the following instruction for the true/false judgement test for both languages after
reading the text: “Tick the correct answer box for every statement, based on the text you
just read.” Participants were not allowed to refer back to the text; no time restrictions were
given for answering the true/false questions.

Half of the participants with dyslexia (n = 30) received the summary as the question type
in L1, whereas the other half received the true/false judgment task in L1. The same was
true for L2. Control participants always received the same version as their matched peer with
dyslexia. So, all participants completed once a true/false test and once a summary writing
test. For example, if a participant received the true/false questions for L1, then he or she
would complete the summary for L2.

3.2.3 Cognitive tests and questionnaire

L1 proficiency tests

A vocabulary test and a c-test were administered to test participants’ L1 proficiency. The
vocabulary test was a 75-item Dutch vocabulary test (Van der Beken, Woumans et al., 2017).
Participants were provided with a multiple-choice format with four answer options per item.
Items were either scored correct (1 point) or incorrect (0 points) with a maximum score of
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75. No objective reliability scores are known for this test.
The c-test (Keijzer, 2013) measures is a variant of the traditional cloze test, which is a

text with gaps that need to be filled in by the participants. Cloze tests are believed to tap into
overall language proficiency, such as grammar and vocabulary knowledge. Participants were
given three short L1 texts with 20 gaps each, for which they had to complete a word. The first
sentence of every text was intact to give an introduction to the topic of the text. Participants
were given a time limit of five minutes per text, but most students finished reading earlier.
Items were either scored correct (1 point) or incorrect (0 points), but correct synonyms were
allowed (e.g., obese instead of obesity), Maximum score for each text was 20 and the total
maximum score was 60, allowing for an easy comparison between participants. No objective
reliability scores are known for this test.

L2 proficiency tests

Participants were also tested on a vocabulary test and c-test for L2 proficiency. L2 vocabulary
was measured with a lexical decision test, the LexTale test (Lemhöfer & Broersma, 2012),
containing 40 words of various difficulty levels and 20 non-words (e.g., words that are
orthographically correct and pronounceable but without meaning) selected from a 240 items
vocabulary test. Items were either correct (1 point) or incorrect (0 points) with a total
maximum score of 60. The reliability of the test was high for Dutch speakers with English as
a L2 (.95). The format for the L2 c-test was identical to the L1 c-test.

Working memory and IQ

Working memory skills were tested using the Dutch version of the WAIS-IV Digits and Letters
Recall task (Wechsler, 2012). Different strings of combined letters and digits were read aloud
to the participant. The participant was asked to not only recall these series, but also asked
to put them in the correct order: they were asked to first reproduce the digits from 1 to
9, followed by the letters in alphabetical order (e.g., 6-D-T-2 becomes 2-6-D-T). Items were
divided in groups of three based on their level of difficulty and a participant was cut-off when
a group of three items were recalled incorrectly. Every correct item was rewarded with 1
point. The total maximum score was 30 points. Reliability of the whole WAIS-IV was .70.

Fluid IQ was measured with two subtests of the Dutch SON-R 6-40 (Tellegen & Laros,
2011). The SON-R 6-40 assesses a broad spectrum of cognitive abilities and is designed
to be applied without the use of language. The two subtests that were administered were
Analogies and Categories. The goal of the Analogies task was assessment of analytical and
abstract reasoning. Participants were asked to discover the change in an analogy where one
geometrical figure changes in a new one. Participants were asked to apply this principle to
other comparable figures. Four different answer options were given per item and the items
increase in degree of difficulty. Participants were awarded with 1 point per correct item. The
total maximum score was 60 points.

In the Categories task the participant was asked to complete a category. On the left
side of the page, three pictures were shown to the participant, all belonging to a category.
Two pictures were missing. On the second page, five pictures were shown, from which the
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participant had to choose two pictures to complete the category. Also, these items increase
in degree of difficulty. Participants were awarded with 1 point per correct item. The total
maximum score was 60 points. The reliability of the total test was .95 and the mean reliability
of the subtests is .87.

Questionnaire

Prior to the assessment, participants were asked to fill in a background questionnaire developed
by the first author. The questionnaire included questions about print exposure for Dutch and
English (e.g., how many Dutch/English books did you read the last few months). Participants
were provided with a multiple-choice format and were given five answer options per question.
For L1, four questions were asked with a possible maximum score of 20 and for L2, five
questions were asked with a possible maximum score of 25.

3.2.4 Procedure

The tasks were administered individually and were part of a larger test protocol. All
participants granted written permission to use their data for research purposes. Before testing,
participants completed the questionnaire, which took approximately 10 to 15 minutes. Testing
of the participants took place in a quiet room at the university and lasted for 2,5 to 3 hours
for the total protocol. Participants were given a break halfway testing of approximately 25
minutes.

Half of the participants started with the L1 tests and half of the participants started with
the L2 tests, which was randomized. To minimize the chance on interference between the
languages, tests were presented in blocks. Participants were provided with instructions prior
to every task.

3.2.5 Statistical analyses

Data were analyzed using R (R Core Team, 2013). Different statistical approaches were
used to study our research objectives. First, we assessed the language proficiency and print
exposure (PE) levels of our students followed by the determination of the working memory
(WM) and fluid IQ scores. Fluid IQ was added as a control variable. We expected all
higher education students to have average or above average fluid IQ (FIQ > 85). Moreover,
this control variable could have helped us identify students who perform badly on all tests,
or students who underperform because they do not try their best. However, no student
performed at subnormal levels.

The differences on language proficiency, print exposure, WM and fluid IQ between the
students with and without dyslexia were examined with a One-Way ANOVA, with Diagnosis
as the independent variable and the different scores (i.e., language proficiency, PE, WM and
fluid IQ) as the dependent variable, which were added one at a time.

As a second step, we determined the differences between the students with and without
dyslexia on the true-false (TF) test and free-recall (FR) test in L1 and L2, to test our
first hypothesis. The overall between-group differences were tested with two separate two-
way ANOVAs with Diagnosis, and either Test Type or Language, as independent variables.

56



CHAPTER 3: THE EFFECT OF TEST TYPE

Additionally, the between-group results of the inferential and literal questions for both TF
tests, and number of errors for the FR tests were evaluated with a One-way ANOVA with
Diagnosis as the independent variable.

The final step was analysing the effect of the control variables (i.e., language proficiency,
PE, WM and fluid IQ), on the reading comprehension scores of the participants, which was
studied with a Multiple Regression Analysis. This was done as a separate analysis because
we first wanted to explore the isolated between-group results before analysing the effect of
our control variables.

3.3 Results
The goal of this study is to report on the differences and similarities between students with
dyslexia and peers without dyslexia on reading and reading comprehension, the effect of
different test types, and the effect of several predictor variables on the reading comprehension
outcome. First, the predictor variables are reported to give an overview of how students
perform on these variables, followed by the results on L1 and L2 reading and reading
comprehension. Lastly, we report the effect of reading time and the predictor variables on the
reading comprehension performance.

3.3.1 Assessing the participants’ L1 and L2 proficiency level

Participants’ L1 and L2 proficiency levels were assessed to explore possible between-group
differences and to add them as control variables for reading comprehension (see Table 3.2) to
test our third hypothesis. One participant with dyslexia and one participant without dyslexia
were excluded from the analysis, because both did not finish the L2 C-test.

Students with dyslexia performed significantly worse on L1 Vocabulary, F(1, 118) = 15.04,
p < .001, and on the L1 C-test, F(1, 118) = 42.84, p < .001, showing large effect-sizes (d
= .84 and d = 1.34, respectively). Similar results were found for L2 language proficiency.
Students without dyslexia outperformed students with dyslexia on L2 Vocabulary, F(1, 118)
= 11.010, p < .001) and L2 c-test, F(1, 117) = 27.810, p < .001), with a medium effect size
for Vocabulary (d = .61), and a large effect size for the L2 C-test (d = 1.11). In contrast,
print exposure did not show a difference for neither L1 nor L2 (cf. Table 3.2).
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Table 3.2: Language proficiency results

(Dys n = 59) (NonDys n = 59)
M SD M SD p d

Language proficiency
L1 Vocabulary 54.0 9.4 62.4 10.6 <.001* 0.84
L2 Vocabulary 68.8 10.3 75.8 12.7 <.001* .61

L1 C-test 43.2 5.7 50.2 4.7 <.001* 1.34
L2 C-test 30.5 7.7 39.1 7.8 <.001* 1.11

Print Exposure
L1 Print Exposure 11.6 4.0 11.1 3.0 .437 -.14
L2 Print Exposure 12.3 3.6 12.4 3.7 .823 .03

Note. L1/L2 Vocabulary = score on vocabulary test [Max. = 100], L1/L2 C-test =
score on c-test [Max. = 60]; L1 Print Exposure = total score on L1 print exposure
[Max = 20]; L2 Print Exposure = total score on L2 print exposure [Max. = 25]; Dys
= dyslexia group; NonDys = control group; *p < .001; d = Cohen’s d.

3.3.2 Determining the participants’ WM and Fluid IQ scores

Similar to language proficiency, participants’ WM and fluid IQ scores were assessed to
demonstrate the differences between the groups and to include them as control variables
for the final analysis for RC (see Table 3.3). One participant with dyslexia was excluded from
the analysis because he did not finish the task.

Table 3.3: Working Memory and Fluid IQ results

Dys (n = 59) NonDys (n = 60)
M SD M SD p d

Working Memory
Score 18.2 2.2 20.4 2.4 <.001* .96

Fluid IQ
Analogies 31.8 2.5 31.5 2.7 .475 -.12
Categories 30.5 3.7 30.9 2.5 .465 .13
IQ Score 109.7 11.1 108.9 11.8 .736 -.07

Note. Working memory = score on the working memory test [Max. = 30];
Analogies = score on subtest analogies [Max = 36]; Categories = score on subtest
categories [Max. = 36]; IQ score = non-verbal IQ score based on analogies and
categories; Dys = dyslexia group; NonDys = control group; *p < .001; d = Cohen’s
d.

For Working Memory, a significant difference between the two groups was detected.
Students with dyslexia performed worse on WM than their non-dyslexic peers, F(1, 118)
= 27.900, p < .001, showing a large effect size of .96. No significant difference was found
between the groups on the Fluid IQ measures (cf. Table 3.3).
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3.3.3 Performance on reading and reading comprehension

Participants’ reading fluency

Reading time is roughly normally distributed, presenting overall longer reading times for
students with dyslexia compared to their non-dyslexic peers and for L2 compared to L1 (See
Table 3.4). Students with dyslexia read the text significantly slower in both L1, F(1, 117) =
23.020, p < .001, and L2, F(1, 117) = 19.87, p < .001 than the students without dyslexia

Table 3.4: Reading Times for both groups

Dys (n = 60) NonDys (n = 60)
M SD M SD p d

Reading time
L1 116 30.3 88 35.1 <.001* .85
L2 151 33.8 120 41.3 <.001* .82

Note. Reading time = reading time in seconds; Dys = dyslexia group;
NonDys = control group; *p < .001; d = Cohen’s d.

Participants’ reading comprehension

The mean scores, percentage of mean scores and standard deviations for the True/False tests
(TF) and Free-Recall tests (FR) can be found in Table 3.5.

To test our first and main hypothesis, the differences between students with and without
dyslexia were explored with two separate two-way ANOVAs with Diagnosis, and either Test
Type or Language, respectively, as independent variables. Two students were excluded from
the analyses because they did not finish the task.
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Table 3.5: Reading comprehension descriptive results

Dys (n = 60) NonDys (n = 60)
M SD M SD p d

L1 TF
Total score 14.5 (72.5 %) 1.6 14.6 (73.0 %) 1.7 .941 .06

Literal score 10.7 (83.0 %) 1.6 10.3 (79.2 %) 1.5 .373 .28
Inferential Score 3.6 (51.4 %) 1.4 4.2 (60.0 %) 0.9 .039* .51

L2 FR
Summary score 8.5 (28.3 %) 3.2 11.9 (39.6 %) 4.6 .002* .86

Errors 8.4 6.0 3.3 2.8 <.001* .51
L2 TF

Total score 13.2 (66.0 %) 2.8 14.7 (73.5 %) 1.7 .037* .65
Literal score 10.4 (65.0 %) 2.8 11.6 (72.5 %) 1.2 .030* .56

Inferential Score 2.9 (72.5 %) 1.1 2.9 (72.5 %) 0.9 .903 .01
L1 FR

Summary score 10.0 (33.3 %) 2.7 13.0 (43.3 %) 3.0 <.001* 1.05
Errors 6.5 5.0 3.3 4.2 .005* .69

Note. Total score = score on the true-false test [Max. = 20], also in percentage
correct; Literal score = score on the literal questions [Max. = 13 for L1 and16 for
L2]; Inferential score = score on inferential questions [Max. = 7 for L1 and4 for
L2 ]; Summary score = score on the summary test [Max. = 30], also in percentage
correct; Errors = spelling errors per summary; Dys = dyslexia group; NonDys
= control group. Students with dyslexia and matched control students that were
tested on L1 TF were tested on L2 FR; Students with dyslexia and matched control
students that were tested on L2 TF were tested on L1 FR; *p < .001; d = Cohen’s
d.

As to the first ANOVA, main effects were found for Diagnosis, F(1, 232) = 22.711, p <
.001, and Test Type, F(1, 232) = 75.033, p < .001. There was also a significant interaction
(see Figure 3.2 for more details) between Test Type and Diagnosis for the total RC score,
F(1, 232) = 8.106, p = .005. Bonferroni post-hoc analyses were carried out, even though the
tests are completely different. The analyses reveal that both the dyslexia group, p < .001,
and the non-dyslexia group, p < .001, perform worse on the FR test than on the TF test.
Additionally, students with dyslexia perform worse on the FR test compared to non-dyslexic
students, p < .001, which was not true for the TF test, p = .499.
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Figure 3.2: Interaction between Diagnosis and Test Type for reading comprehension outcome

Regarding the second ANOVA, also a main effect was found for Diagnosis, F(1, 232)
= 17.176, p < .001, as well as for Language, F(1, 232) = 4.526, p = .034. No significant
interaction was found (see Figure 3.3 for more details) between Diagnosis and Language for
the RC scores (average of TF and FR), F(1, 232) = 1.804, p = .181. Post-hoc analyses reveal
that students with dyslexia performed worse on L2 RC than students without dyslexia, p <
.001, which was not the case for L1, p = .210. Additionally, both control students, p = .945,
and students with dyslexia, p = .070, did not perform worse on L2 compared to L1, although
this result trended towards significance for the dyslexia group.

Figure 3.3: Interaction between Diagnosis and Language for reading comprehension outcome
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Additionally, the between-group differences of the inferential and literal questions for both
TF tests, and number of errors for the FR tests were analysed. Students with dyslexia obtain
lower points than the students without dyslexia on L1 inferential, F(1, 58) = 4.4, p = .039,
and L2 literal, F(1, 58) = 5.0, p = .030. Also, students with dyslexia made more errors in
the FR test in both L1, F(1, 57) = 8.5, p = .005, and L2, F(1, 56) = 16.500, p < .001.

Table 3.6: Regression analysis of predictors of true/false (TF)
and free recall (FR) test

Model 1. Model 2
β p se β p se

L1 TF
Diagnosis -.447 .157 .312 -.535 .103 .322

Reading fluency -.143 .347 .151 -.144 .369 .159
L1-LP .283 .050* .146 .260 .089 .150
L1-PE -.280 .042* .135 -.293 .041* .140
WM .177 .191 .133

Fluid IQ -.028 .838 .134
L2 TF

Diagnosis .061 .812 .257 -.111 .716 .304
Reading fluency -.070 .563 .121 -.078 .527 .123

L2-LP .420 .007* .142 .386 .016* .155
L2-PE .233 .074 .233 .214 .115 .133
WM .162 .267 .144

Fluid IQ -.041 .710 .109
L1 FR

Diagnosis .704 .017* .285 .367 .213 .291
Reading fluency -.096 .463 .129 -.079 .506 .119

L1-LP .135 .376 .152 -.003 .983 .144
L1-PE .105 .373 .117 .068 .531 .108
WM .403 .005* .140

Fluid IQ .181 .107 .110
L2 FR

Diagnosis .295 .165 .209 .431 .107 .262
Reading fluency -.204 .043* .099 .124 .264 .109

L2-LP .473 < .001* .101 .610 <.001* .110
L2-PE .265 .011* .101 .078 .490 .112
WM .018 .886 .125

Fluid IQ .053 .610 .103
Note. Model 1 = diagnosis, reading fluency, LP and PE; Model 2 =
diagnosis, reading fluency, LP, PE, WM and Fluid IQ, LP = language
proficiency, PE = Print Exposure; WM = working memory; L1/L2
TF = total true/false score; L1/L2 Lit. = literal score; L1/L2 Inf. =
inferential score; β = beta; p < .05; se = standard error.
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3.3.4 Influence of predictors on total TF and FR scores

To test our third hypothesis, we checked the effects of the predictors on the total TF and
FR scores. A Multiple Regression Analysis was conducted (see Table 3.6 for more details).
In a first regression analysis (Model 1), diagnosis, reading fluency, language proficiency and
PE were included in the model; in a second regression analysis WM and fluid IQ were added
(Model 2).

Language proficiency, with a medium effect of n2
p = .065, and L1 PE with a medium

effect of n2
p = .074, significantly predict the L1 TF score, F(4, 54) = 2.899, p = .030, R2 =

.177. Adding WM and fluid IQ did not significantly improve the model. For L2 TF, language
proficiency, with a large effect of n2

p = .125, significantly predicted the L2 TF score, F(4, 55)
= 8.534, p < .001, R2 = .383. Adding WM and fluid IQ did not improve the model.

When L1 FR was predicted, it was found that diagnosis, with a large effect of n2
p = .099,

was a significant predictor in Model 1, F(4, 55) = 4.629, p = .003, R2 = .252, but not in
Model 2. In Model 2, WM was the only significant predictor, with a large effect of n2

p = .137,
of the L1 FR score, F(6, 52) = 4.976, p < .001, R2 = .365. However, the model fit was better
for model 2 (R2 = .365 for Model 2 and R2 = .252 for Model 1).

For L2, it was shown that reading fluency, with a medium effect of n2
p = .077, language

proficiency, with a large effect of n2
p = .298, and L2 PE, with a large effect of n2

p = .118,
significantly predicted the FR score, F(4, 52) = 19.670, p < .001, R2 = .602. Adding fluid
IQ and WM did not improve the model.

3.4 Discussion

During the last few decades, there has been an increase in the number of Dutch students
with dyslexia entering higher education (Callens et al., 2012). In this study, we examined the
L1 and L2 reading and reading comprehension performance of a group of higher education
students with and without dyslexia on a TF test and a FR test. Our research questions
involved the possible differences between the two groups in L1 and L2, the effect of test type
on this outcome and the effect of several predictors on their performance.

As expected, students with dyslexia need more time to read and study the texts for both
languages. Despite many years of reading experience and education, students with dyslexia
keep experiencing reading fluency problems, even with comparable print exposure between
the two groups. The finding that reading speed is still affected in adulthood is in line with
our expectations and previous studies (Miller, Miller et al., 2006; Simmons & Singleton, 2000;
Pedersen et al., 2016).

3.4.1 Performance on the TF tests

The TF test measured how much participants were able to recognize and memorize from the
text (Vander Beken & Brysbaert, 2017). Participants were given statements and were asked
to judge if they were true or false. No differences were found between the two groups on the
total TF score for L1. Both groups of students perform correctly on approximately 73 % of
the TF questions. This shows that both groups understood the materials equally well, which
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was also demonstrated by Pedersen and colleagues (2016) for literal retellings. For the L2
TF test, the control group scored similarly to L1, 74 % correct. The group of students with
dyslexia, however, scored only 66 % correct on the L2 TF test, which is significantly lower
than the score of the control group. This demonstrates that students with dyslexia have a
disadvantage on a recognition test in L2, but not in L1.

For the literal and inferential questions, it was demonstrated that the L1 inferential
questions were answered poorer by the students with dyslexia, as expected, supporting the
results of Pedersen et al. (2016) and Simmons and Singleton (2000). However, this effect
was not demonstrated for L2, which might be due to the sensitivity of the test. Only four
inferential questions, compared to the seven for L1, were added to the L2 test. The number
of inferential questions for L2 might not have been adequate to find a difference within this
study. In future research, more inferential questions should be added to find a possible effect
of inferential question test type. Overall, it was illustrated that language proficiency (i.e.,
vocabulary and c-test) plays and important role in reading comprehension and answering TF
questions, which is in line with several other studies (Faggella-Luby & Deshler, 2008; Miller,
Miller et al., 2006; Simmons & Singleton, 2000). Our students with dyslexia perform worse
on language proficiency measures. This shows that students with dyslexia were not able to
build the same vocabulary size and semantic network as students without dyslexia in all the
years of education. It should be noted that we tested written language proficiency and not
oral language comprehension. In future studies also the effect of oral language comprehension
should be taken into account.

The fact that students with dyslexia perform poorer on written language proficiency also
proofs that dyslexia does not only affect reading and spelling, but that it influences a wider
range of skills (British Dyslexia Association (BDA), 2018; Pedersen et al., 2016). As proposed
by the BDA (2018) poor word reading skills can result in poor comprehension, which may be
followed by reluctance to read and therefore lack of engagement and motivation with complex
vocabulary. According to this, students with dyslexia might not be able to develop the same
language proficiency skills as students without dyslexia (BDA, 2018).

In accordance with the BDA (2018), print exposure also has a large effect on reading
comprehension performance, which was also demonstrated for the L1 TF questions in our
study. However, no difference on the print exposure variable was found between the two
groups in this study, indicating that higher education students in general invest the same
time in reading and writing as students without a reading disability. However, students with
dyslexia might choose a different approach to invest in reading and writing. For example,
students with dyslexia possibly invest more time in reading for education, because they are
slower readers, while students without dyslexia can accomplish the same in a shorter time
period. Students without dyslexia, therefore, can spend more time in reading and writing
in alternative topics, which could result in for instance a larger vocabulary size and deeper
semantic representations between words.

3.4.2 Performance on the FR tests

The FR test (i.e., the summary writing test), measured how much students remember of a
text they just read without being helped by memory cues or recognition as in the TF test.
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This setting is therefore very similar when students are evaluated with essay type exams or
tests with open questions (Vander Beken & Brysbaert, 2017). Students with dyslexia score
33 % on the L1 summary and 28 % on the L2 summary, whereas students without dyslexia
score 43 % on the L1 summary and 39 % on the L2 summary. In both languages, the students
without dyslexia outperform the students with dyslexia, suggesting that students with dyslexia
struggle more with recalling information and writing it up than their peers (Pedersen et al.,
2016). Furthermore, the results demonstrated that for L1 FR, the difference between the two
groups is primarily caused by poorer working memory skills of the dyslexia group (Fischer
& Glanzer, 1986; Li & Roshan, 2019; Miller, Cohen et al., 2006). Better working memory
skills allow students in higher education to make better connections in texts because they are
able to memorize, hold and construct the necessary information and combine it in a piece of
text (Li & Roshan, 2019; Miller, Cohen et al., 2006). These poorer working memory skills
give students with dyslexia a disadvantage when it comes to constructing a piece of text of
something, they have just read in L1.

For L2 FR, previous studies suggested that besides a diagnosis of dyslexia, also
reading fluency, language proficiency and print exposure play an important role in recalling
information in a L2 (Miller, Miller et al., 2006), which was supported by our study. This
furthermore proofs that these factors are indeed of importance in reading for comprehension
in adults as suggested in the reading comprehension model of Faggella-Luby and Deshler
(2008). No relation was found with working memory in our experiment, which is in contrast
to the L1 findings. This raises the question of how working memory exactly relates to dyslexia
and especially in L2 reading comprehension. A possible explanation might be that because
students with dyslexia lack adequate L2 language proficiency skills, writing an L2 text and
constructing the necessary information for the summary is more difficult (Helland & Kaasa,
2005; Landerl & Wimmer, 2008). The understanding of the text is already poor, so writing a
summary and construct the necessary information, might possibly be too much.

3.4.3 Conclusions

To summarize our findings, it was demonstrated that students with dyslexia perform equally
well on the L1 TF test, but perform poorer on the L2 TF test and on both L1 and L2
FR. This is evidence for the fact that both test type and language do matter for students
with dyslexia. We found also prove for the fact that many factors are involved in advanced
reading comprehension, such as reading fluency, language proficiency, working memory and
print exposure. At the same time, it is shown that students with dyslexia obtain lower scores
on these components, with the exception of print exposure, which most likely causes some of
their disadvantages in reading comprehension.

The question that likely follows is: how to tackle these reported differences in higher
education for recognizing and recalling texts? In most higher education programs, students
with dyslexia are already getting extra time during exams and compensation for errors they
make during writing. Drawing from this study, we think that it is very important to invest
more time in especially language proficiency and writing in general by for example offering
them an extra academic writing course. Furthermore, our results demonstrated that students
with dyslexia experience even more difficulties in reading comprehension in L2 compared to

65



CHAPTER 3: THE EFFECT OF TEST TYPE

L1. Students might benefit from testing in L1 and not in L2, therefore students with dyslexia
should have the option – if feasible - to choose the language they want to be tested in.

3.5 References

Bazen, L., van den Boer, M., de Jong, P. F., & de Bree, E. H. (2020). Early and late
diagnosed dyslexia in secondary school: Performance on literacy skills and cognitive
correlates. Dyslexia. https://doi.org/10.1002/dys.1652

Bizama, M., Saldaño, D., & Rodriguez,. C. (2019). Fluid Intelligence, Working Memory,
Reading Fluency and Comprehension in Chilean School Children. Electronic Journal of
Research in Educational Psychology, 17 (2), 295-316

Borleffs, E., Maassen, B.A.M., Lyytinen, H. & Zwarts, F. (2017). Measuring orthographic
transparency and morphological-syllabic complexity in alphabetic orthographies: a
narrative review. Reading and Writing 30, 1617–1638. https://doi.org/10.1007/s11145-
017-9741-5

British Dyslexia Association (2018). AFA Education.

Callens, M., Tops, W., & Brysbaert, M. (2012). Cognitive profile of students
who enter higher education with an indication of dyslexia. PloS ONE, 7 (6).
https://doi.org/10.1371/journal.pone.0038081

Castles, A., Rastle, K., & Nation, K. (2018). Ending the Reading Wars: Reading Acquisition
From Novice to Expert. Psychological science in the public interest : a journal of the
American Psychological Society, 19 (1), 5–51. https://doi.org/10.1177/1529100618772271

Coleman, C., Gregg, N., McLain, L., & Bellair, L. W. (2009). A Comparison of Spelling
Performance Across Young Adults With and Without Dyslexia. Assessment for Effective
Intervention, 34 (2), 94–105. https://doi.org/10.1177/1534508408318808

Depessemier, P., & Andries, C. (2009). Gl&SCHR. Test voor gevorderd Lezen en Schrijven.
Antwerpen: Garant.

Everatt, J. (1997). The abilities and disabilities associated with adult developmental dyslexia.
Journal of Research in Reading, 20 (1), 13-21. https://doi.org/10.1111/1467-9817.00016

Farmer, M., Riddick, B., & Sterling, C. (2002). Dyslexia and inclusion: assessment and
support in higher education. London and Philadelphia: Whurr Publishers.

Faggella-Luby, M., & Deshler, D. (2008). Reading comprehension in adolescents with LD:
What we know; what we need to learn. Learning Disabilities Research and Practice,

66



CHAPTER 3: THE EFFECT OF TEST TYPE

23 (2), 70–78. https://doi.org/10.1111/j.1540-5826.2008.00265.x

Fischer, B., & Glanzer, M. (1986). Short-term storage and the processing of cohesion during
reading. The Quarterly Journal of Experimental Psychology A: Human Experimental
Psychology, 38 (3A), 431–460. https://doi.org/10.1080/14640748608401607

Ganschow, L., Sparks, R. L., Javorsky, J., Pohlman, J., & Bishop-Marbury, A. (1991).
Identifying native language difficulties among foreign language learners in college: A
“foreign” language learning disability? Journal of Learning Disabilities, 24 (9), 530–541.
https://doi.org/10.1177/002221949102400905

Gerritsen, M., Van Meurs, F., Planken, B., & Korzilius, H. (2016). A reconsideration of the
status of English in the Netherlands within the Kachruvian Three Circles model. World
Englishes, 35 (3), 457–474. https://doi.org/10.1111/weng.12206

Gough, P., & Tunmer, W. (1986). Decoding, reading, and reading disability. Remedial and
Special Education, 7, 6–10. https://doi.org/10.1177/074193258600700104

Helland, T., & Kaasa, R. (2005). Dyslexia in English as a second language. Dyslexia, 11 (1),
41–60. https://doi.org/10.1002/dys.286

Juffs, A. & Harrington, M. (2011). Aspects of working memory in L2 learning. Language
Teaching, 44, 137 - 166. https://doi.org/10.1017/S0261444810000509

Keijzer, M. (2013). Working memory capacity, inhibitory control and the role of L2
proficiency in aging L1 Dutch-English speakers of near-native L2 English. Brain
Sciences, 3 (3), 1261-1281. https://doi.org/10.3390/brainsci3031261

Landerl, K., & Wimmer, H. (2008). Development of word reading fluency and spelling in a
consistent orthography: An 8-year follow-up. Journal of Educational Psychology, 100 (1),
150–161. https://doi.org/10.1037/0022-0663.100.1.150

Lemhöfer, K., & Broersma, M. (2012). Introducing LexTALE: A quick and valid Lexical
Test for Advanced Learners of English. Behavior Research Methods, 44 (2), 325-343.
https://doi.org/10.3758/s13428-011-0146-0

Li, S., & Roshan, S. (2019). The associations between working memory and the effects of
four different types of written corrective feedback. Journal of Second Language Writing,
45, 1-15. https://doi.org/10.1016/j.jslw.2019.03.003

Meixner, J. M., Warner, G. J., Lensing, N., Schiefele, U., & Elsner, B. (2019). The
relation between executive functions and reading comprehension in primary-school
students: A cross-lagged-panel analysis. Early Childhood Research Quarterly, 46,62–74.
https://doi.org/10.1016/j.ecresq.2018.04.010

67



CHAPTER 3: THE EFFECT OF TEST TYPE

Miller, L. M., Cohen, J. A., & Wingfield, A. (2006). Contextual knowledge reduces
demands on working memory during reading. Memory and Cognition, 34, 1355-1367.
http://dx.doi.org/10.3758/BF03193277

Miller, C. J., Miller, S. R., Bloom, J.S., Jones, L., Lindstrom, W., Craggs, J., Garcia-
Barrera, M., Semrud-Clikeman, M., Gilger, J. W., & Hynd, G. W. (2006). Testing
the double-deficit hypothesis in an adult sample. Annals of Dyslexia 56, 83–102.
https://doi.org/10.1007/s11881-006-0004-4

Motallebzadeh, K. & Tabatabaee Yazdi, M. (2016) The relationship between EFL learners’
reading comprehension ability and their fluid intelligence, crystallized intelligence, and
processing speed, Cogent Education, 3 (1). https://doi.org/10.1080/2331186X.2016.
1228733

Onwuegbuzie, A. J., & Collins, K. M. T. (2002). Reading comprehension among graduate
students. Psychological Reports, 90 (3), 879-882. https://doi.org/10.2466/pr0.2002.90.3.
879

Pedersen, H., Fusaroli, R., Lauridsen, L. L. & Parrila, R. (2016). Reading processes of
university students with dyslexia – an examination of the relationship between oral reading
and reading comprehension. Dyslexia, 22, 305-321. https://doi.org/10.1002/dys.1542

Perfetti, C., & Adlof, S. (2012). One Reading Comprehension : A Conceptual Framework
from Word Meaning to Text Meaning. In Sabatini, J. P., Albro, E.R., & O’Reilly. T.
(Eds.), Measuring up: Advances in how to assess reading ability, 3–20.

Ransby, M. J., & Swanson, H. L. (2003). Reading comprehension skills of young adults
with childhood diagnoses of dyslexia. Journal of Learning Disabilities, 36 (6), 538-555.
https://doi.org/10.1177/00222194030360060501

R Core Team (2013). R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienne, Austria. http://www.R-project.org/.

Roediger H. L., & Karpicke J. D. (2006) Test-enhanced learning: taking memory
tests improves long-term retention. Psychological Science, 17 (3), 249-55.
https://doi.org/10.1111/j.1467-9280.2006.01693.x.

SDN, De Jong, P. F., De Bree, E. H., Henneman, K., Kleijnen, R., Loykens, E. H. M., Rolak,
M., Struiksma, A. J. C, Verhoeven, L., & Wijnen, F. N. K. (2016). Dyslexie: diagnostiek
en behandeling. Brochure van de Stichting Dyslexie Nederland [Dyslexia: Diagnostics
and treatment. Brochure of the Dutch Dyslexia Foundation].

Seymour, P. H. K., Aro, M., & Erskine, J. M. (2003). Foundation literacy acquisition

68



in European orthographies. British Journal of Psychology, 94 (2), 143–174.
https://doi.org/10.1348/000712603321661859

Simmons, F., & Singleton, C. (2000). The reading comprehension abilities of dyslexic
students in higher education. Dyslexia, 6 (3), 178-192. https://doi/10.1002/1099-
0909(200007/09)6:3<178::AID-DYS171>3.0.CO;2-9

Sterling, C., Farmer, M., Riddick, B., Morgan, S., & Matthews, C. (1998). Adult dyslectic
writing. Dyslexia, 4, 1-15. https://doi.org/10.1002/(SICI)1099-0909(199803)4:1<1::
AID-DYS87>3.0.CO;2-F

Swanson, H., & Hsieh, C. (2009). Reading Disabilities in Adults: A Selective Meta-
Analysis of the Literature. Review of Educational Research, 79 (4), 1362-1390.
http://www.jstor.org/stable/40469100

Tellegen, P., & Laros, J. A. (2011). SON-R 6-40. Verantwoording. Amsterdam: Hogrefe.

Tops, W., Callens, M., Bijn, E., & Brysbaert, M. (2014). Spelling in adolescents with
dyslexia: errors and modes of assessment. Journal of Learning Disabilities, 47 (4),
295–306. https://doi.org/10.1177/0022219412468159

Tops, W., Callens, M., Lammertyn, J., Van Hees, V., & Brysbaert, M. (2012). Identifying
students with dyslexia in higher education. Annals of Dyslexia, 62 (3), 186-203.
https://doi.org/10.1007/s11881-012-0072-6

Tops, W., Nouwels, A., & Brysbaert, M. (2019). “Leestest 1-minuut onder
Nederlandse studenten.” Stem-, Spraak- en Taalpathologie, 24, 1-22. https:
//sstp.nl/article/view/26110/33076.

Vander Beken, H., & Brysbaert, M. (2017). Studying texts in a second language:
The importance of test type. Bilingualism: Language & Cognition, 1-13.
https://doi.org/10.1017/S1366728917000189

Vander Beken, H., Woumans, E., & Brysbaert, M. (2017). Studying texts in a second
language: No disadvantage in long-term recognition memory. Bilingualism: Language &
Cognition, 1 -13. https://doi.org/10.1017/S136672891700036

Van den Bos, K. P., Lutje Spelberg, H. C., Scheepstra, A. J. M., & De Vries, J. R. (1994).
“De Klepel: Een test voor de leesvaardigheid van pseudowoorden.” Amsterdam: Pearson.

Wechsler, D. (2012). Wechsler Adult Intelligence Scale (4th, Dutch ed.). Amsterdam:
Pearson.

69



70


	Chapter 3



