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Titulo: Autoinforme de Trastornos Lectores para AdultoS(ATLAS).
Resumen: En este trabajo se presenta un cuestionario de autoinforme de
trastornos lectores para adultos en espafiol (ATLAS). Se comienza por revi-
sar las investigaciones que demuestran la utilidad y la fiabilidad de los auto-
informes como instrumento para valorar las habilidades lectoescritoras de
los adultos. A continuacion se describe un estudio destinado a seleccionar
los items criticos en funcién de su capacidad discriminativa. Este estudio
permitié la elaboracion de la version final del autoinforme. Finalmente, en
un segundo estudio se contrastan los datos recogidos a través del autoin-
forme con los obtenidos mediante pruebas psicométricas en una poblacion
universitaria. Los resultados indican que los items permiten (a) describir las
principales dificultades de lectoescritura y (b) discriminar entre normolecto-
res y estudiantes con dificultades. Por otra, (c) los resultados muestran que
la autovaloracion realizada mediante el autoinforme coincide con las medi-
das obtenidas mediante pruebas objetivas. Estos resultados apoyan la utili-
dad vy fiabilidad del uso del ATLAS para detectar adultos con trastornos de
lectoescritura. Presenta, ademas, la ventaja de ser facil y rapido de usar.
Palabras clave: Dislexia; dificultades de lectoescritura; adultos; autoinfor-
mes.

Abstract: In this paper a self-report questionnaire on reading-writing diffi-
culties for adults in Spanish (ATLAS) is presented. Studies that use self-
report questionnaires as a tool for screening of reading-writing difficulties
in adults were reviewed. Two studies were carried out to determine the va-
lidity and reliability of ATLAS. The first study was aimed to select the criti-
cal items and to assess their reliability and their ability to discriminate. In
the second study the assessment reported through the answers to the ques-
tionnaire was contrasted with the results of psychometric tests. Results
showed that (a) items were suitable descriptors for adult difficulties, (b)
there were significant correlations between self-report scores and reading
measures, and (c) the items discriminate between good and poor readers.
The results of this study demonstrated that ATTLAS is a sensitive tool to
screen adults with reading difficulties. As a further advantage, ATLAS is an
easy-to-use and time-saving instrument.

Key words: Dyslexia; reading-writing difficulties; adults; self-report ques-
tionnaires.

Introduction

Several researches have employed self-reports to recall in-
formation about personal history of learning to read or cur-
rent reading and spelling abilities from adults. The advantage
of self-reports is that they gather multiple and reliable in-
formation in a short time, even without personal contact
with the examined individual. This last quality is of great
value due to the unwillingness of adults to participate in
tasks of evaluation (Gilger, Pennington & DeFries, 1991;
Schulte-Ké6rne, Deimel & Remschmidt, 1997). The present
paper is aimed to present and describe the elaboration of
ATLAS a self-report questionnaire of reading abilities for
adults in Spanish (Autoinforme de Trastornos Lectores para
Adultof).

Recent findings have provided evidence that make it es-
pecially relevant to have reliable instruments to gather in-
formation about reading abilities in adults. First, it has been
observed that the deficits that affected the acquisition of lit-
eracy persist despite of age and instruction (Bruck, 1992;
Davis et al, 2001; Elbro, Nielsen & Petersen, 1994; Felton,
Taylor & Wood, 1995; Hatcher, Snowling & Grifiths, 2002;
Jiménez, Gregg, & Diaz, 2004; McLoughlin, Leather &
Stringer, 2002; Shaywitz, Morris & Shaywitz, 2008; Vukovic,
Wilson & Nash, 2004). A second finding is that the parents
of children diagnosed of dyslexia recognize in themselves
the same disabilities shown by their children (Lefly & Pen-
nington, 2000; Pennala, Eklund, Himilidinen, Richardson &
Martin, 2010; Remschmidt, Hennighausen, Schulte-Kérne,
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Deimel & Warnke, 1999; Scerri & Schulte-Kérne, 2010). In
sum, there is a body of research suggesting the benefits of
having available tools to detect adults with learning difficul-
ties. This information will allow establishing strategies for
prevention and support (Callens, Tops & Brysbaert, 2012).
Several studies have proven self-report questionnaires to
be reliable procedures. For example, Gilger (1992) assessed
the reading abilities of 1118 children and adults and com-
pared the results with their answers to an interview and a
questionnaire. Reported difficulties were highly correlated
with the diagnostic measures. In the study by Schulte-K6rne
et al. (1997), the percentage of coincidence was up to 88%
between self-report responses and the psychometric
measures of 79 adults. Two years later, the same team found
a coincidence of 87% in the distribution obtained from the
participants’ scores to a self-report questionnaire and several
behavioral measutes (Remschmid tet al, 1999). The study of
validation of the Adults Reading History Questionnaire:
ARHQ catried out by Lefly & Pennington (2000) confirmed
again that adults provide accurate and valid information
about their difficulties bighly coincident with diagnostic measures.
Decker, Vogler & Defries (1989) concluded that self-reports
are valid instruments to determine the “reading status” since
parents who informed of reading difficulties obtained lower
scores in the reading tasks. Furthermore, Wolff & Lundberg
(2003) found self-reports more powerful discriminators than
phonological or orthographic tasks. In a recent study, Dea-
con, Cook & Parrila, (2012) compared the performance of
20 university students previously diagnosed as dyslexic, with
31 university students identified by their answers to ques-
tionnaire, and 33 control students. Both self-reported and
previously diagnosed groups had a lower performance on
accuracy and speed measures than the control group. These
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results led the authors to consider self-reports as valid tools
to recruit students with reading difficulties, although they
could be less accurate in the case of students with late
emerging difficulties.

A second group of studies have used self-reports to
quantify the degree of familial risk for reading disabilities. It
is a common assumption that reading deficits tend to run in
families, and the risk of a child being dyslexic is higher if
she/he has affected relatives (Flax, Realpe-Bonilla, Roesler,
Choudhury & Benasich, 2009; Shaywitz et al., 2008). Several
studies provided evidence that compared to their controls,
children with a history of familial risk are more likely to de-
velop reading disabilities (Snowling, Gallagher & Frith, 2003;
Wolff & Melengailis, 1994), language acquisition disorders
(Sptiz, Tallal, Flax & Benasich, 1997; Tallal, Ross & Curtiss,
1989), spelling difficulties (Schulte-Kérne, Deimel, Miuller,
Gutenbrunner & Remschmidt, 1996) or poor phonemic
recognition (Pennala et al., 2010; Richardson et al., 2003).
Altogether, these results showed that children whose parents
reported reading difficulties scored worse than their controls
in reading tasks (Decker, Vogler & DeFries, 1989; Gilger,
1992; Lefly & Pennington, 2000).

Self-report questionnaires have been frequently included
as a means of gathering data for sample selection and partic-
ipants distribution into groups (Bekebrede, Van der Leij,
Plakas, Shareb & Motfidi, 2010; Birch & Chase, 2004; Cot-
kett & Parrila, 2008; Hatcher et al., 2002; Ramus et al., 2003;
Scarborough, 1991; and the productive Finish team Torppa,
Eklund, Van Bergen, & Lyvtinen, 2011).

The results of the studies described up to here reveal
that self-report questionnaires gather multiple and reliable
information, are not time-consuming, and allow to identify
individuals with (or with risk of) reading disabilities. Thus,
the findings reported above demonstrated to be worthwhile
the design and use of a self-report questionnaire of reading
difficulties for Spanish speakers.

Study 1: Items selection

The aim of the first study was to select self-report items. A
review of the commented papers and the questionnaires they
used (Lefly & Pennington, 2000; McLoughlin et al., 2002;
Parrila, Corkett, Kirby & Hein, 2003; Vinegrad, 1994) showed
that the profile of a person with reading disabilities is made
up of three types of data: a) the history of learning to read
and school years; b) parents’ and close relatives’ reading his-
tory, and c) current difficulties. As can be observed, the last
set of data differs from the others. While schooling and fam-
ily records concern provable data, assertions about reading
performance requite subjective evaluation. Furthermore,
these items are critical to identify individuals with a profile
of reading disabilities and to distinguish normal from deviant
readers. Consequently, it was interesting to make sure that
these items (hence, critical items) describe difficulties dyslex-
ic individuals recognize in themselves, but are not shared, or
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at least not to the same extend, by normal readers. Follow-
ing this logic we intended to test to what extend critical
items differentiate individuals with a profile of reading diffi-
culties among a sample of University students.

Method
Participants

A total of 994 students (640 women, 354 men) from the
first course of the 46 degrees offered at the University of
Malaga (Spain) answered a questionnaire. Mean age was 19.9
($.D.: 4.375).

Instrument

A list of 31 statements was elaborated. 13 items referred
to reading-writing difficulties, 18 to difficulties not directly
related to literacy, however referred as common characteris-
tics of individuals with dyslexia (Lefly & Pennington, 2000).
Statements were written as affirmative assertions. Partici-
pants were required to answer if they believe the item de-
scribed their present difficulties marking Yes or No.

Procedure

Participants completed the questionnaires in the class-
rooms where they usually attended lectures. The examiner
gave instructions and stayed in the classroom until the stu-
dents completed the form. The time needed to complete it
was less than 10 minutes.

Results

This study intended to analyze the strength of critical
items to distinguish between normal and deviant adult read-
ers. Following this goal, percentages of Yes answers to the
critical items were calculated. It was expected that high dis-
criminant items would be selected by a reduced number of
participants. The logic behind this assertion is that if many
students consider they have a particular difficulty, it would
not distinguish between good and poor readers. Thus the
item would not be relevant for our purposes.

As can be observed in Table 1, compared to the total
sample the items directly associated with reading difficulties
were chosen by a low percentage of students (I wix up the or-
der of numbers: 1.8%; I mix up words when writing: 3%; I mix up
letters when reading: 3.7%0; I mix up words when reading: 7.8%, and
I misc up letters when writing: 6.1%). A higher percentage of
students, although lower than 20%, reported having difficul-
ties for text comprehension and misspellings (I need to read
slowly to avoid misunderstanding: 18.6%0; I make a lot of spelling mis-
takes: 10.3%; I do not completely understand when reading: 11.5%; I
find it difficult to read aloud: 13.4%). More interesting is the fact
that the answer tendency reversed when students with and
without previous diagnosis or present difficulties were com-
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pared. A fact that pointed to participants being reliable re-
spondents (Snowling, Dawes, Nash, & Hulme, 2012).

A Chi-square analysis was carried out to explore whether
the participants with and without a previous diagnosis
(P.D.), and with or without difficulties at present (C.D.) dif-
fered in terms of the items chosen to describe themselves.
As it is shown in Table 1, seven of the critical items discrim-
inated between participants with and without previous diag-
nosis: I mix up letters when reading (Chi®>= 25.090, p < .001); I
mix up words when reading (Chi>=13.310, p< .001); I mix up let-
ters when writing (Chi?= 26.758, p<< .001); I mix up words when
writing (Chi?=8.410, p< .001); I make a lot of spelling mistakes
(Chi*= 8.132, p< .001); I need to constantly check my spelling
(Chi*= 12.044, p< .001); (I find it difficult to)take notes (Chi*=
6.05, p< .05); as well as between those who declared or de-
clared not having difficulties at present (D.A.): I mix up letters

when reading (Chi*>= 25.34, p < .001); I mix up words when read-
ing (Chi?=28,92, p< .001); I mix up letters when writing (Chi*=
34.83, p< .001); I mixc up words when writing (Chi>=26.57, p<
.001); I matke a lot of spelling mistakes (Chi>= 31,52, p<.001); I
need to constantly check my spelling (Chi>= 44.54, p< .001); (I find
it difficult to) take notes (Chi?= 20.62, p< .05). Participants with
and without PD differed in their answer to the item I zix up
the order of numbers (Chi>= 4.50, p< .05). The group of student
that declared having current difficulties chose (I find it difficult
to) give information in writing (Chi>= 4.86, p< .05) more fre-
quently than the ones who considered themselves as normal
readers.

Regarding the associated difficulties, only one item (I find
it difficnlt to) take notes distinguished P.D. (Chi?>= 6.05, p<.05),
and C.D. students (Chi*= 20.62, p< .05).

Table 1.Percentageof Yes/No answers andChi’between items and having previous diagnosis (P.D.) and declaring cutrent difficulties (C.D.)

% Chi-square
P.D. CD.
Item Total  Yes No  Yes No P.D. C.D.
I mix up the order of numbers 1.8 154 1.0 5.00 1.6 4.50*
(I find it difficult to) use a dictionary 2.4 0 2.4 5.0 2.1
I mix up words when writing 3 154 27 125 24 8.41%¢ 26.57%*
I mix up letters when reading 3.7 384 3.1 20.0 2.8 25.1+* 25.344*
T mix up letters when writing 6.1 461 54 200 52  26.75%F  34.83%
( find it difficult to) give information in writing 7.1 231 68 275 59 4.86*
I mix up words when reading 7.8 385 7.2 400 59 1331 28.92%
(I find it difficult to) take notes 7.8 154 76 125 72 6.05*% 20.62%*
(I find it difficult to) take phone messages 8.6 7.7 8.5 10.0 8.1
I make a lot of spelling mistakes 10.3 308 99 400 85 8.13%* 31.52%*
I do not completely understand when reading 11.5 0 115 450 9.6
I find it difficult to read aloud 13.2 30.8 129 400 1106
I need to constantly check my spelling 13.2 385 12,6 425 113 12.04%F 44547+
(I find it difficult to) remember what I read 14.2 231 138 275 13
(I find it difficult to) control time 12.7 7.7 127 250 117
(I find it difficult to) remember instructions or new information 18.2 154 180 275 171
I need to read slowly to avoid misunderstandings 18.6 231 183 550 163
( find it difficult to) use maps 18.6 307 182 275 173
(I find it difficult to) to organize myself 21.4 23.1 21 450 194
(I find it difficult to) organize my working space 21.9 154 217 325 204
(I find it difficult to) remember people’s names 26.7 30.8 264 350 253
(I find it difficult to) express my ideas 29.3 30.8 288 475 271
Sometimes I lose the thread of conversation 29.4 231 291 450 275
(I find it difficult to) cope with a high work load 31.6 308 311 375 30
I frequently need to go back to the text to check my understanding 35.9 384 355 60.0 333
Sometimes I mispronounce words or use the wrong word 42.3 538 415 725 391
(I find it difficult to) make rapid calculations 39.9 76.9 390 625 372
(I find it difficult to) concentrate 44.5 539 43,6 725 411
Sometimes I find it difficult to find the right word 48.7 385 482 65.0 458
(I find it difficult to) work in noisy environments 57.7 46.1 572  65.0 551

* p< 05; ¥ p< 001,

In this study, items were selected to distinguish normal
from poor readers. It was assumed that the discrimination
power of items decreases if they are chosen by a large num-
ber of students. Consequently, after counting responses, it
was decided to exclude items chosen by more than 20% of
the students.

An exception to the former criterion was made with four
items. Three of them referred to the use of oral language:
Sometimes 1 find it difficult to find the right word, Sometimes I mis-
pronounce words or use the wrong word, and (I find it difficult to)
express my ideas. The exclusion of these items would have
ruled out the exploration of the subject’s judgment about
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his/her oral abilities that had proved to be closely related to
reading performance (Scarborough, 1991; Snowling et. al.,
2003). I frequently need to go back to the text to check nry understand-
ing was also maintained. In this case the reason was that it
seemed reasonable to include at least three items referred to
reading comprehension. Furthermore, this item, although
frequently chosen, has shown different percentages in the
groups reporting or not current difficulties. Finally, only one
item about spelling mistakes was left.

The final version of the questionnaire included 12 items
concerning specific difficulties, and 9 concerning associated
difficulties. Cronbach’s alpha () was calculated to assess the
reliability of the selected 21 items. The coefficient value was
711, a satisfactory level of reliability. Consequently, it is ex-
pected that the critical items will be accurate to provide the
profile of adults with reading difficulties.

The first study aimed to select items sensitive enough to
capture subjects’ judgments. The following study was in-
tended to explore if the answers given to the questionnaire
were consistent with psychometric tests data.

Study 2: Questionnaire validity and reliability

The aim of this study was to explore whether the self-
assessment made through the items of the questionnaire
could predict outcomes in a variety of reading and phono-
logical tasks. In other words, to test weather participants
were reliable respondents when required to describe their
own difficulties.

As mentioned above, previous research has repeatedly
documented that adults’ reports about their difficulties are
highly consistent with measures obtained by means of psy-
chometric tests (Deacon, et al., 2012; Lefly & Pennington,
2000; Snowling, et al. 2012; Wolff & Lundberg, 2003). How-
ever, a few studies had failed to find these relationships
(Elbro, Borstrom & Petersen, 1998; Hindson, Byrne, Field-
ing-Barnsley, Newman, Hine, & Shankweiler, 2005). Still,
some authors attributed correlations to different factors as
family education and expectations (Scarborough, 1991).

Given this context, the second study was designed to an-
swer three questions. The first two concerned the self-report
questionnaire validity. Thus, it was intended to determine
whether the items allow gathering information about reading
difficulties, and to what extend they are able to discriminate
between good and poor readers. The third caveat was fo-
cused on evaluating weather adults are able to reliably de-
scribe their difficulties. This last goal required contrasting
questionnaire responses with the participants’ performance
on a set of psychometric tests. If, as expected, participants’
outcomes were consistent with their self- descriptions, it
could be assumed that the questionnaire is a reliable tool for
screening adults with reading difficulties.
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Method

Participants

Participation in this study was offered as a way of getting
extra-course credits to undergraduates in their 4% year at the
Faculty of Psychology of the University of Malaga (Spain).
55 participants (45 women, 10 men) mean age 23.47, (§.D.:
3.7) were recruited by this procedure. Ads were also placed
on the Andalusian Association of Dyslexia (ASANDIS)
website and on University screens. 12 university students
with a previous diagnosis of dyslexia (8 women, 4 men) age
ranged from 20 to 49 (mean age 29.7; §.D.: 9.58) were re-
cruited by this procedure. Participants were previously inter-
viewed to make sure they did not have any sensory, neuro-
logical, or other cognitive disorder.

Questionnaire

After the analysis and selection of the critical items, a 50
items self-report questionnaire was designed. Items were or-
ganized in 7 sections as it is described in the following sec-
tion. (A complete version of the questionnaire is presented
in the Appendix).

Section 1. Schooling and Ilearning to read (6 items). The
items gather information about school years and the learning
to read experience.

Section 2. History of learning difficulties (6 items). Spe-
cific information about past learning difficulties and if the
subject has teceived suppott for his/her difficulties.

Section 3. Current difficulties (12 items). The selected crit-
ical items are included in this section.

Section 4. Associated difficulties (9 items). It includes the
previously selected secondary difficulties associated to dys-
lexic adults.

Section 5. Family history (2 items). It has been repeatedly
observed that having relatives with reading difficulties is as-
sociated with a higher risk of showing the same symptoms.
Thus, 2 items question whether other relatives show learning
difficulties.

Section 6. Work experience (6 items). The questionnaire
had been initially conceived to be used with university stu-
dents. Nevertheless, it is common that students who report
reading difficulties have begun studying again after dropping
out of their studies and trying a job (McLoughlin et al., 2002;
Taylor & Walter, 2003). Furthermore, dyslexic adults fre-
quently declare having jobs under their abilities and several
changes of work place (McNulty, 2003). Consequently, it
was interesting to question about work experience, since it
also widened the possibilities of application.

Section 7. Reading habits (9 items).Finally, it was interest-
ing to know if the participant reads frequently and if he/she
practices activities that require the use of written infor-
mation.
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Sections 1, 2, 5, 6, and 7 were written as questions. For
the critical and associated items the format of affirmative as-
sertions was preferred. For most items, participants were
asked to indicate the degree of difficulty he or she had with
a particular aspect by a 5 points Lickert scale (0 (never) to 4
(very frequently)). When it was not possible to use this for-
mat, questions were designed in a force choice format to
avoid subjective answers.

Tests

A battery of phonological, comprehension and writing
tests to each individual was administered. Standard tests
were used, except for the numbers naming task, and ortho-
graphic decision task that were constructed for the present
study. The reading and phonological tasks were taken from
the Bateria para el Diagndstico de la Dislexia en Espaiiol DIS-ESP
(Carrillo, Alegria, & Luque, in preparation).

1. Screening for other disorders

It was discarded by interview that participants presented any
neurological, sensorial or motor disorders. Intelligence was
assessed by the Raven test. To evaluate the presence of oth-
er language disorders participants completed the subtest of
syntactic comprehension of EPLA (the Spanish adaptation
of PALPA by Valle & Cuetos, 1995). To determine the
presence of attentional deficit participants fulfil the Scale of
Attention BAAD (Brown, 1996).

2. Reading and spelling tests

2.1. Subtests of Word and pseudoword reading (DIS-
ESP).Subjects were asked to read 3 lists of words and 3
of pseudowords as quickly as possible. Reading time and
accuracy were recorded.

2.2. Orthographic decision. Two lists of 37 low frequent
words each and their corresponding pseudohomophone
were elaborated. To construct pseudohomophones in-
consistent graphemes were substituted for phonological-
ly equivalent graphemes (v/b; g/j; h/-). Subjects wete
asked to mark the correct spelling. Decision time and ac-
curacy was recorded.

2.3. Test of written test comprehension. The Test of
comprehension processes (Vidal Abarca, 2007) was cho-
sen because it was designed to reduce memory interfer-
ences, it is ease to apply and correct, and it is low time
consuming. The text includes a training text plus two
tests for evaluation. After reading each text, subjects are
required to answer 10 questions by selecting one out of
four alternative responses. Time and number of cotrect
answers were recorded.

3. Phonological tests
3.1. Subtest of Phoneme deletion (DIS-ESP).Subjects
were instructed to delete one phoneme from 31 CVC,
CCVC, and CVC nonsense monosyllabic compounds.

3.2. Subtest of syllable deletion (DIS-ESP). Subjects
were instructed to delete one syllable from 24 three-
syllabic pseudowords.

In both tests after hearing the stimulus via loud-
speakers, subjects had to repeat the stimulus and then
pronounce the resulting compound. Number of correct
answers was recorded.

3.3. Rapid automatic Naming

3.3.1. Subtest of Rapid automatic Naming:Pictures
(DIS-ESP).Subjects were asked to name pictures pre-
sented in four blocks of 18 pictures each as fast as pos-
sible. Every block and total naming time was taken.

3.3.2. Rapid automatic Naming: Numbers. Subjects
were asked to name a series of 100 numbers as fast as
possible. Naming time and accuracy were recorded.

3.4. Subtest of oral fluency (DIS-ESP).Subjects had 30
seconds to say as many words as possible following a
phonological or semantic prompt. Number of words was
recorded.

Participants also responded to an oral comprehension
task, and two tests of phonological memory. However, as no
significant results were found, description and data were not
included in the present paper.

Procedure

Participants were evaluated individually in two sessions
of approximately 1Thour 30 minutes each.

Results

As the purpose of this study was to test the validity of
the questionnaire to gather data about reading abilities, data
analysis was focused on the critical and associated items.
The results regarding the three questions will be presented
separately.

Do items allow gathering information about reading difficulties?

An exploratory factor analysis (principal component
analysis and Varimax rotation) was catried out to identify
factors. Results are shown in Table 2. The factor analysis
identified two factors. Factor 1 (38.54% of variance) had
significant loadings for critical items connected to reading
mechanisms: [ wix up letters when reading (877); 1 find it difficnlt
to read alond (795); 1 mix up letters when writing (767); I mix up
words when reading ([763); I make spelling mistakes ([732); 1 mix up
words when writing (7130); slightly less loadings to items re-
ferred to reading comprehension: I frequently need to go back to
the text to check my understanding (714); 1 need to read slowly to
avoid misunderstanding (.655); I do not completely understand when
reading(.595). This factor also included an item on word use
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and access Sometimes 1 make mispronunciations or use the wrong

word (.693).

Table 2. Exploratory factor analysis (principal component analysis and
Varimax rotation).

Items Factor 1 Factor 2
I mix up letters when reading .877

I find it difficult to read aloud 795

I mix up letters when writing 767

I mix up words when reading 763

I make spelling mistakes 732

I mix up words when writing 730

I frequently need to go back to the text to .714

check my understanding

Sometimes I mispronounce words or use the .693 552
wrong word

I need to read slowly to avoid misunderstand-  .655 518
ing

I do not completely understand when reading ~ .595 .557
(I find it difficult to) express my ideas 780
(I find it difficult to) remember what I read 758
(I find it difficult to) take notes 745
(I find it difficult to) find the right word .696
(I find it difficult to) give information in writ- .656
ing

I mix up the order of numbers .600

Items with significant loadings in Factor 2 (30.12%. of
variance) were related to the use of verbal information to
comprehend and express ideas: (I find it difficult to) express my
ideas(.780); (I find it difficult to) remember what I read(.758); (I find
it difficult to) take notes(745); (I find it difficult to) find the right
word(.696); (I find it difficult to) giwe information in writing(.649);
I mixc up the order of numbers (.600); I do not completely understand
when reading(.557); Sometimes I make mispronunciations or use the
wrong word(.552); 1 need to read slowly to avoid misunderstand-
ing(.518). Both factors taken together explain 68.066% of
variance.

Cronbach’s alpha yielded a reliability coefficient of .951,
indicating a very good level of internal consistency.

The pattern of results is coherent with recent models of
reading abilities that point to two types of variables affecting
reading competence (Hulme & Snowling, 2009). On the one
side, there are decoding processes as phoneme awareness
and word reading mechanisms (Factor 1). On the other,
comprehension and use of language processes are consid-
ered (Factor 2). Consequently, the questionnaire seems to
offer a reliable tool for adults to inform about their reading
competence.

Do critical and associated items discriminate poor and normal
readers?

The study was also intended to find out if ATLAS is a
reliable instrument to rapidly screen poor from normal read-
ers. It was first observed that normal readers chose lower
scorings than previously diagnosed participants. This pattern
was in agreement with our expectation that poor readers
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would consider items better descriptions of their compe-
tence than normal readers.

To assess whether previously diagnosed students dif-
fered from normal readers in their description through the
items of the questionnaire a one-factor analysis of variance
(ANOVA) was carried out. Principal effects by type of read-
er were found for 18 out of the 21 items. I mix up letters when
reading [(F (1,66) = 19.968, p< .001]; I mix up words when read-
ing [(F (1,66) = 7.002, p< .001]; I do not completely understand
when reading [(F (1,60) = 9.048, p<.001]; 1 need 10 read slowly to
avoid misunderstanding [(F (1,66) = 29.945, p< .001]; I frequently
need to go back to the text to check my understanding [(F (1,66) =
17.782, p< .001); I mux up letters when writing [(F (1,66) =
15.962, p< .001; I mix up words when writing [(F (1,66) =
16.059, p< .0011;I make spelling mistakes [(F (1,66) = 12.102,
P<.0011; I mix up the order of numbers (F (1,66) = 5.081, p<
001); I find it difficult to read alond [(F (1,66) = 26.761, p<
.001); Sometimes I make mispronunciations or use the wrong word [(F
(1,66) = 15.275, p<.001]; (I find it difficuit to) find the right word
[(F (1,66) = 15.240, p< .001]; (I find it difficult to) remember what
I read [(F (1,66) = 4.979, p< .05]; I find it difficult to) give infor-
mation in writing [(F (1,66) = 10.508, p<.001]; (I find it difficuit
t9) express my ideas [(F (1,66) = 8.907, p<.001]; (I find it difficult
tg) take phone messages [(F (1,60) = 6.747, p< .001]; (I find it dif-
Senlt fo) remember instructions or new information [(F (1,66) =
8.213, p<.001]; (I find it difficuit to) use a dictionary [(F (1,66) =
5.771, p<.001].

However, the indirectly associated items (I find it difficult
t9) control time ot (I find it difficult to) use maps, (I find it difficult to)
take notes yielded no differences between groups. One plau-
sible explanation is that taking notes is a complex activity,
consequently all students could have considered it difficult
whatever their ability to read and to write.

The observation that poorer readers had higher self-
report scores than the better readers, along with the differ-
ence in the response distributions between both groups con-
firmed our expectation that adults are reliable at describing
their difficulties. Therefore, the critical and associated items
of ATLAS could be valid to screen adults with reading diffi-
culties.

Abre self-report responses good predictors of performance on psycho-
meetric tests? Relation to bebavioral measures.

The concordance between objective measures and sub-
jective self-report data would provide the strongest support
for the questionnaire as a predictive instrument of reading
performance. Hence, previous research has found that
adults who self-reported reading problems scored signifi-
cantly worse on reading tests (Lefly & Pennington, 2000;
Deacon et al., 2012).

To examine whether the questionnaire items were able
to predict psychometric scores a lineal regression step by
step analysis was performed. Results are shown in Table 3.

Word reading time was predicted by the items concerned
with reading and writing letters and words. I mix up letters
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when reading (F (1,66)= 24.113, p=.001, R?= .256). I mix up
words when reading (F (1,66)= 13.615, p=.001, R?= .171). I mix
up letters when writing (F (1,66)= 19.668, p= .001, R?>= .230). I
mixe up words when writing (F (1,66)= 24.032, p=.001, R?>=
.267).

These four items yield similar results when analysed in
relation with pseudoword reading time.l mix up letters when
reading (F' (1,66)= 10.678, p=.002, R?= .139). I mix up words
when reading (F (1,66)= 8.442, p=.005, R?= .113). I mix up let-
ters when writing (F (1,66)= 6.749, p=.012, R?= .093). I mix up
words when writing (F (1,66)= 12.362, p=.001, R?>= .158).

Tabla 3. Step by step lineal regression analysis taking as predictor vatiables questionnaire items and dependent variables participants’ scores on reading tests.

Variables predichas

Predictive Word Pseudoword Orhograph Reading R.AN. RAN. Oral N wotds
variables reading reading Decision ~ Comprehen. Pictures Pictures Fluency précis
(Time) (Time) (Etrors) (Scores) (Time) (Total)

I mix up letters when B8 517 373

reading R2 256%* 139%* - - - - -
F(1,66) 24113 10.678

I mix up words when B8 414 .337

reading R2 A71%* 113%* - - - - -
F(1,66) 13.615 8.442

I mix up letters when B8 479 .305

writing R2 230%* .093* - - - - -
F(1,66) 19.668 6.749

I mix up words when B8 517 .397

writing R2 207F* .158** - - - - -
F(1,66) 24.032. 12.362

I make spelling B8 -.343

mistakes R2 - - 118%* - - - - -
F(1,62) 8.137

I frequently need to B8 -.239

go back to the text to R2 - - .057* - - - -

check my under- F (1,66) 3.949

standing

Mispronunciations or B8 218 485 -384

wrong word R2 - - - .047* 235%* .148** -
F(1,66) 3.280 20.291 9.874

(I find it difficult to) B8 .555 -.359 -.269

find the right word R2 - - - - .308%** 129* .072*
F (1,66) 29.432 8.428 4.292

*p < .05, ¥ < 001,

Students who reported I make spelling mistakes got lower
scores on an orthographic decision task (F (1,62)= 8.137, p
= .006, R?= .118). The objective nature of spelling could
have contributed to get accurate judgements.

On the contrary, only the item I frequently need to go back to
the text to check my understanding (F (1,66)= 3.949, p= .0051,
R?= .057) predicted the performance on its corresponding
reading comprehension task, in this case number of errors.
A plausible explanation could be the lack of objective crite-
ria to self-evaluate comprehension performance. However,
the prediction failure could also be due to the test used to
measure reading comprehension. Although it is well con-
structed and it could obtain accurate measutres of the read-
er’s ability to make inferences, it is not a good test to evalu-
ate the low processes affected in dyslexic readers. A test of
reading efficiency would have been a more appropriate
measure.

Another result of interest is the relation between re-
sponses to the items of oral abilities and the results on nam-

ing and fluency. Declaring that Sometimes I make mispronuncia-
tions or use the wrong word was related to the number of right
answers (F (1,66)= 3.280, p= .075, R?= .047), to the time
taken to complete the Rapid Automatic Naming task (F
(1,66)= 20.291, p= .001, R>= .235), and to the score ob-
tained on the task of fluency (FF (1,66)= 9.874, p=.003, R?>=
.129). The statement (1 find it difficult to) find the right word was
related to the time to complete the Rapid Automatic Nam-
ing task F (1,60)= 29.432, p = .001, R?= .308), and verbal
fluency performance (F (1,66)= 8.428, p=.005, R?>= .129).

Finally, (I find it difficult to) find the right wordis related to the
number of words used for the précis (F (1,66)= 4.292, p =
.043, R?= .072).

Following the coherence and high correlations obtained
in the results, it could be assumed that ATLAS could gather
valid information highly close to measures obtained by spe-
cific tests.
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General discussion

The aim of this study was to design and explore the validity
and reliability of a self-report questionnaire to gather infor-
mation about reading abilities in adults. This aim required
first selecting critical items, second testing whether items
were able to discriminate between normal and poor readers,
and it they predicted outcome on psychometric tests.

In Study 1, participants were presented with a set of
items to describe their reading abilities. The results showed
participants were careful choosing statements to describe
themselves. Proof of this is that the most specific character-
istic of dyslexic readers (i.e. I mix up letters when reading) were
chosen by few students, mostly those who reported having
past or current reading difficulties. These results fitted in
well with Schulte-Kérne et al’s (1997) or Wolff &
Lundberg’s (2003) argument that self-reports are highly dis-
criminative.

In Study 2, a complete version of the self-report ques-
tionnaire was administered along with a battery of psycho-
metric tests. Altogether the results of this study found three
main findings. First, they supported the notion that adults
have an accurate perception of their abilities, and are able to
make realistic descriptions. Second, participants’ reports did
not differ from data obtained by specific tests. Although the
coincidence did not reach the 80% reported by other stud-
ies, the most representative characteristics of poor readers,
i.e. words and pseudowords scrambling, were highly predict-
ed by the items in the questionnaire. Third, items discrimi-
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Appendix
AUTOINFORME SOBRE TRASTORNOS LECTORES PARA ADULTOS (ATLAS)
NOMDBre ¥ @pellidos ......cooviiiiieie e e e s e e Edad ...........
EStUdios ..o Trabajo.....coovveie e e Sexo H M
E-MAIl .o TeIETONO. ... e

Sefiale la respuesta que mas se aproxime a su experiencia durante la etapa escolar.

No Mucho
1. ¢ Le gustaba ir al colegio? 0 1 2 3 <
2. i Tuvo dificultades para aprender a leer? 0 1 2 3 4
3. (A qué edad cree que leia correctamente? 6 7 8 9 10 mastarde

No Mucho
4. iLe costaba trabajo estudiar y memorizar? 0 1 2 3 -
5. iLe ha sido dificil aprender otros idiomas? 0 1 2 3 4
6. ¢ Recibid clases particulares? No uncurso doscursos cada curso

Respecto a si ha tenido dificultades de lectura, sefiale la respuesta mas adecuada.

7. ¢ Ha acudido a consulta alguna vez por problemas de lectura o aprendizaje? ] NO
8. ; Ha sido evaluado por dificultades de lectura o aprendizaje? Sl NO
9. ¢ Ha sido diagnosticado de Dislexia Disgrafia Disortografia Discalculia? NO
10. /Ha seguido tratamiento por este tipo de dificultades? Sl NO
11. ; Durante cuanto tiempo (en afios)? 1 2 3 < mas afios
12. ; Considera gque actualmente tiene dificultades al leer? ] NO
Indique, por favor, si considera que tiene dificultades en alguno de los siguientes aspectos
rodeando con un circulo la frecuencia con que le sucede:
Nunca Muchas

veces
13. Confunde letras al leer 0 1 2 3 4
14. Confunde palabras al leer 0 1 2 3 4
15. No comprende bien lo que lee 0 1 2 3 -
16. Tiene gue leer despacio para no tener confusiones 0 1 2 3 <
17. Suele necesitar volver atras en el texto 0 1 2 3 <
18. Confunde letras al escribir 0 1 2 3 <
19. Confunde palabras al escribir 0 1 2 3 <
20. Comete faltas de ortografia 0 1 2 3 4
21. Confunde el orden de los numeros 0 1 2 3 <
22. Le resulta dificil leer en voz alta 0 1 2 3 <
23. Le cuesta recordar lo que ha leido 0 1 2 3 <
24. Le es dificil dar informacion por escrito 0 1 2 3 <
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Senale si tiene dificultades para realizar alguna de las siguientes actividades rodeando con

un circulo la frecuencia con que le sucede:
Nunca Muchas
veces

25. Encontrar la palabra correcta al hablar o escribir 0 <
26. Al hablar pronuncia mal o usa palabras equivocadas
27. Exponer sus ideas

28. Tomar notas

29. Recoger mensajes telefonicos

30. Recordar instrucciones o informacién nueva

31. Usar un diccionario

32. Usar mapas

S N Y
[ RS S B R D D ]
G W W W W W W W W

0
0
0
0
0
0
0
0

O N S S S S S SN

33. Controlar el tiempo

34. Indique si hay otros familiares que tienen dificultades semejantes a las suyas:

Padre madre abuelos hermanos tios hijos ninguno

35. Alguno de sus familiares ha sido diagnosticado de:

Dislexia Disgrafia Disortografia Discalculia Ninguno

Si se encuentra trabajando, sefale la respuesta que mas se aproxime a sus circunstancias.

No Mucho

36. ¢ Le gusta su trabajo? 0 1 2 3 4
37. ;Realiza un trabajo adecuado a su capacidad? 0 1 2 3 -
38. (Su trabajo le exige leer y redactar? 0 1 2 3 <
39. ¢ Ha cambiado de trabajo en los ultimos afios? 0 1 2 3 <
Siabandoné los estudios

40. ; Esta estudiando actualmente? Si NO
41. ; Piensa retomar sus estudios? S NO

Respecto a sus habitos de lectura, sefiale la respuesta que mejor describa su experiencia:

42. ;Le gusta leer? 0 1 2 3 <
43. ; Lee habitualmente? 0 1 2 3 =
44. ;Que tipo de literatura lee? Novela Ensayo Ciencia Ficcién Policiaca Poesia Oftros
45. ;jCual es el Utimo libro que ha [ IO .. o e e e et e e e
46. ; Cuanto tiempo hace que lo leyé? Una semana - un mes - varios meses - un afio o0 mas

47. i Lee prensa escrita? NO - solo fin de semana - 3-4 veces semana - todos los dias®
48. ; Que tipo de prensa lee? Gratuita Deportiva Local Nacional Internacional Otros
49. ; Utiliza Internet para documentarse y leer? 0 1 2 3 =

50. jLee la prensa en Internet? NO solo fin de semana  3-4 veces semana todos los dias”

*Con estos items se puede obtener una puntuacién de habitos de lectura. Si= 1 punto. No= 0 puntos. Sélo fin de semana= 1 punto
3-4 veces semana = 2 puntos. Todos los dias = 3 puntos.
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