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Abstract
The purpose of the present paper is to provide the norms of widely used tests of vocabulary, reading, and spelling skills for a
French population of young adults. Data were collected from 18- to 26-year-old university students during individual sessions.
We assessed 771 participants with the Mill Hill part B vocabulary test, 410 with the LexTale-Fr test, 1231 with the Alouette-R
test, and 361 with the Pollueur word/pseudoword dictation and text dictation. Stepwise regression analyses showed the need to
stratify the reference population according to the level of education and gender for some tests. The Alouette-R andMill Hill scores
increased with educational level. Moreover, for the tests whose performance differed according to gender, women generally
performed better than men. The present normative data concerning vocabulary, reading, and spelling skills should provide useful
tools for researchers and practitioners alike to rate young individuals within their reference population.
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Introduction

While it is well acknowledged that language proficiency
is important in society, whether to communicate with or
to understand individuals, the issue of how to assess lan-
guage skills and how they might influence cognitive func-
tioning is still under investigation. Recently, Andrews
(2012, 2015) pointed to the influence of individual differ-
ences in lexical skills (e.g., vocabulary, reading, and
spelling skills) in English adult speakers in cognitive psy-
chology research. She argued that most of the studies on
skilled readers have been conducted on samples ranging
from 20 to 30 university students, relying on the implicit
assumption that they all process words in the same way,
while only a few studies took into account the role of

differences in lexical skills amongst the student popula-
tion in the effects under investigation. In France, accord-
ing to the National Institute of Statistics and Economic
Studies (INSEE, 2018), the student population is very
large (N = 2,680,400), and the proportion of young adults
with a baccalaureate (French high school diploma) has
also increased considerably in the last two decades
(62.6% in 1998; 78.7% in 2017). Moreover, individual
differences in reading, spelling, and vocabulary skills are
important as they may be at the root of the disparities in
outcomes observed in psychological studies and clinical
practice in young adults. Researchers and practitioners
need normed tests to investigate or control the possible
influence of vocabulary, reading, and spelling levels and
characterize and assess individuals’ normal and abnormal
functioning (i.e., memory, language, executive functions).
We therefore believe it would be useful to propose an
updated norm of vocabulary, reading, and writing tests
adapted to a sample of young French-speaking adults at
university. In this article, we selected available tests that
are easy to administer (i.e., paper-and-pencil tests, short
duration) and are commonly used to assess French vocab-
ulary, reading, and spelling skills. We provide norms that
are not readily available for a large population of young
post-baccalaureate individuals.
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Vocabulary skills

Vocabulary skills can be examined accordingly to two com-
plementary dimensions, the number of lexical representations
stored by a given individual (i.e., the size or breadth of vocab-
ulary) and the extent and accuracy of the semantic knowledge
stored by an individual in relation to a specific word (i.e., the
depth of vocabulary; see e.g., Ouellette, 2006). More precise-
ly, vocabulary breadth, also referred to as the mental lexicon
size, corresponds to all the words known by a given individ-
ual. Vocabulary breadth increases across one’s lifespan (see
Ben-David, Erel, Goy& Schneider, 2015, for a recent study of
English-speaking adults), depending on print exposure (i.e.,
time spent reading). The increase in vocabulary size implies
greater proficiency at discriminating and identifying words
(e.g., Cohen-Shikora & Balota, 2016; Davies, Arnell,
Birchenough, Grimmond&Houlson, 2017). Indeed, the more
words individuals know, the more efficient the lexical identi-
fication process needs to be (Perfetti, 2007). To measure the
breadth of knowledge, word recognition tasks are widely
used. These tasks do not require knowledge of the definition
of the words, but knowledge of the spelling form of the words
stored in the lexicon (Ouellette, 2006).

Beyond vocabulary size, the depth of vocabulary knowl-
edge can also be considered to assess vocabulary skills.
Quality of word knowledge depends on the ability to link a
word with a multitude of other words (i.e., vocabulary
breadth) in a coherent semantic organization (i.e., vocabulary
depth), such as synonyms or antonyms (e.g., Schwartz &
Katzir, 2012). In psychological assessment, the choice of the
vocabulary test depends on the dimension(s) under consider-
ation (i.e., breadth, depth). To measure depth of vocabulary
knowledge, using production tests involving giving the defi-
nition of a word would bemost effective (seeMill Hill, Part A,
Deltour, 1998). However, this makes scoring difficult and
time consuming. A possible and widely used alternative is to
use a synonym task in a receptive format (e.g., see Mill Hill,
Part B, Deltour, 1998), involving more semantic and defini-
tion knowledge (i.e., depth) than breadth knowledge about
words (Schwartz & Katzir, 2012). By using such a synonym
test in English (Shipley, 1940), variation in young adults’
vocabulary levels in visual word recognition performance
was shown (Yap, Balota, Sibley, & Ratcliff, 2012).
Individuals with high vocabulary skills were more accurate
and efficient in visual word recognition tasks (e.g., pronunci-
ation, lexical decisions, and semantic classification) than those
with low vocabulary skills.

In the French language, Part B of theMill Hill test (Deltour,
1998, a French adaptation of Raven, 1965) is frequently used
to test vocabulary in cognitive research on young adults (e.g.,
Nelis, Quoidbach, Hansenne, & Mikolajczak, 2011; see also
Dujardin & Mathey, 2019 for use in a composite score of
lexical skills). Normative data on children and adolescents

have also been provided (Vigneau, 2007). In the field of cog-
nitive aging, the Mill Hill part B is often used to take into
account and/or to control the role of vocabulary in age-
related effects in studies comparing memory or language per-
formance of young and older adults (see e.g., Bertrand,
Moulin, & Souchay, 2017; Dupart, Auzou, & Mathey, 2018;
Robert & Mathey, 2007). In this multiple-choice test, partici-
pants have to select the synonym of each target word among
six possible choices. Although reading and spelling skills as
well as vocabulary size are implied in this test, meaning
knowledge is involved to a greater extent in choosing the
synonym of the stimulus word among the proposed set of
words. The Mill Hill Part B test has 44 items arranged in an
increasing difficulty order. The first 10 items are very easy and
are only presented in the junior assessment (for 11–14-year-
olds; see also Vigneau, 2007, for data on 9–11-year-olds),
while the corresponding points are automatically attributed
(without presenting these items) in the senior assessment (over
14 years). The Mill Hill test was initially normed on a popu-
lation of 2104 individuals aged from 20 to 89 years old, taking
into account age, sex, profession, and education (Deltour,
1998). The first age category corresponded to young adults
aged from 20 to 29 years old (n = 291). Among the first age
category, only 59 individuals had a university degree, which is
very few given the current increase in the number of individ-
uals studying at university. As previously noted, the number
of French students with a baccalaureate has increased substan-
tially since 1998 (INSEE, 2018). Updating theMill Hill norms
for a university student population could therefore be useful
for current research and clinical practice.

Another test of vocabulary that is becoming more wide-
spread in cognitive psychology in several languages is
LexTale (proposed by Lemhöfer and Broersma, 2012 in
English; see Brysbaert, 2013 for the French version; Izura,
Cuetos, & Brysbaert, 2014, for the Spanish version). The test
consists of deciding whether visually presented stimuli corre-
spond to real words (among a set of words and pseudowords).
In the French version (Brysbaert, 2013), 84 items are present-
ed in columns with a ratio of one in two words/pseudowords.
Thus, the written stimuli need to be compared to the ortho-
graphic representations of known words stored in the mental
lexicon. These orthographic representations must also be ac-
curate enough to avoid the incorrect recognition of
pseudowords sounding like real words (i.e., pseudo-homo-
phones). For example, to differentiate the stimulus pseudo-
homophone “agire” from the real word “agir”, the individual
must know the spelling of the word. LexTale was initially
proposed to measure the breadth of vocabulary in the second
language of bilingual individuals. For instance, in a study of
multilingual Switzerland adults, Willemin et al. (2016) exam-
ined the extent to which gender, manual preference, multilin-
gualism, and vocabulary level could influence hemispheric
lateralization. A lateralized lexical decision task (right vs. left
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visual field presentation) was presented to participants in three
languages of Switzerland (French, German, and Italian), and
also in English and Dutch. All participants were assessed with
the French version of LexTale. The results showed no influ-
ence of gender, manual preference, or multilingualism, but an
advantage for presentation in the right rather than the left
visual field. Furthermore, in early bilinguals, a higher
LexTale-FR score was related to better performance on the
lexical decision task when words were presented in the left
visual field, whereas in late bilinguals, higher LexTale-FR
scores were related to better performance when words were
presented in the right visual field. Although LexTale-FR was
initially used to assess vocabulary in multilingual individuals,
Brysbaert (2013) noted the potential to use this test to measure
the vocabulary level of monolingual individuals and to quan-
tify individual differences in lexical skills (see e.g., Dujardin
& Mathey, 2019), as well as in the evaluation of French-
speaking patients by practitioners. Although it appears to be
a useful tool for the French language, LexTale-FR has never
been normed.

Reading skills

While skilled adult readers do not typically experience any
particular difficulties and are able to read quickly and without
error, variability nonetheless exists among skilled readers
(e.g., Andrews, 2015). Studies of individual differences in
reading have generally focused on children’s reading devel-
opment to identify factors contributing to reading literacy
(e.g., Ecalle & Magnan, 2015, in French; Pollastsek &
Treiman, 2015, in English). However, reading difficulties en-
countered during childhood may persist into adulthood
(Perfetti, 2007). Moreover, in psychological studies, varia-
tions in results may also emerge from individual differences
in reading efficiency. Practitioners also need to identify diffi-
culties in reading in order to help and diagnose patients.

One of the most widely used French reading tests is
Alouette (Lefavrais, 1967, 2005 for the revised version
offering new indexes of efficiency). The Alouette test involves
reading aloud a text with little meaning. The sentences are
grammatically simple and make sense individually, but not
in relation with each other. The text is unusual and highly
sensitive to readers’ difficulties. The text is surrounded by
drawings chosen on purpose to detect potential reading diffi-
culties. When an individual has reading difficulties, he or she
can implement reading strategies by anticipating or making
inferences (Lefavrais, 2005). If the reader has these strategies,
he or she will use the drawings to try to make sense of the text
in order to read it more easily, which will lead to mispronun-
ciations of words. In addition, some rare words are present in
the text such as "hirondeau" [baby swallow] instead of
"hirondelle" [swallow] which is more frequent. The beginning

of the word "hirondeau" may activate the word "hirondelle"
and lead to a pronunciation error (Lefavrais, 2005). The
Alouette test is generally used to detect dyslexia in children
and adolescents (e.g., Ecalle & Magnan, 2008; Maïonchi-
Pino, Magnan & Ecalle, 2010) and in adults (e.g., Cavalli
et al., 2017, for screening for dyslexia in university students).
However, researchers have also used it to evaluate reading
levels in children (e.g., Chetail & Mathey, 2012) and in adults
(e.g., Gola-Asmussen, Lequette, Pouget, Rouyer & Zorman,
2011; Siéroff & Haehnel-Benoliel, 2015). The Alouette test
was normed by Gola-Asmussen et al. (2011) on a population
essentially composed of French schoolchildren (272), with
only 14 university students. The norms were provided both
for the number of words correctly read in 1 minute and the
number of errors, but not for the new index proposed by
Lefavrais (2005) that simultaneously takes speed and accura-
cy into account. Recently, among a population of young
adults at university, including 164 typical readers and 83 dys-
lexic participants, Cavalli et al. (2017) proposed cut-offs to
detect dyslexia using three indexes: accuracy, reading time,
and a combined speed-accuracy score, but they did not pro-
vide norms for this test. Our study seeks to contribute to the
norms of this reading test on a larger population composed of
undergraduate students at university and including the new
efficiency index (combined speed-accuracy score) and read-
ing times.

Another test of reading aloud, this time based on a text
conveying meaning, was devised by Gola-Asmussen et al.
(2011) to evaluate reading skills with materials that corre-
spond more closely to the kind of text usually encountered
by readers. The Pollueur text, which is on the topic of pollu-
tion, does not present particular difficulties. It is used to assess
reading fluency, reporting the efficiency of automated reading
processes. It also includes some proper names, requiring the
intervention of the phonological reading channel. It has re-
cently been used in studies on dyslexia among young adult
participants to characterize their reading performances (Bürki,
Besana, Degiorgi, Gilbert & Alario, 2018; Mahé, Pont,
Zesiger & Laganaro, 2018; Pattamadilok, Nelis & Kolinsky,
2014). The Pollueur test provides norms based on the same
population as the Alouette test, comprising only 14 university
students (Gola-Asmussen et al., 2011).

Spelling skills

Writing and reading processes allow individuals to form,
store, and access orthographic representations in their mental
lexicon (see e.g., Andrews, 2015; McClung et al., 2012).
Writing words implies knowing their pronunciation and, con-
sequently, knowing the graphophonemic correspondence
rules (e.g., Pollatsek & Treiman, 2015). Variations in ortho-
graphic knowledge (i.e., lexical spelling corresponding to how
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to write words; grammatical spelling corresponding to mor-
phology) could indicate a variation in the orthographic pro-
cess (e.g., Andrews, 2015). Indeed, Burt and Tate (2002)
showed that in a spelling task, written words with errors com-
pared to words spelled correctly by young adult English
speakers corresponded to words that were also recognized
more slowly and less accurately in a lexical decision task.
Furthermore, Andrews and colleagues (Andrews & Hersch,
2010; Andrews & Lo, 2012) showed that spelling skills could
be a predictor of the orthographic neighborhood priming ef-
fect in English. In French, Pattamadilok et al. (2014) showed
the importance of orthographic knowledge in an auditory lex-
ical decision task in adult readers (Experiment 1). They re-
ported an effect of letter-sound consistency (i.e., orthographic
knowledge), with longer reaction times for inconsistent words
(i.e., whose phonological rime had several possible spellings)
than for consistent words (i.e., when phonological rime had
only one possible spelling). Moreover, they showed that the
size of this effect was correlated with actual language skills
assessed through the subtests from ECLA-16+ (Gola-
Asmussen et al., 2011): the better the actual language skills,
the greater the effect of letter-sound consistency. This result
suggests that orthographic code knowledge may modify
speech processes only when individuals have reached a cer-
tain reading level (Pattamadilok et al., 2014).

Ensuring that individuals have good knowledge of or-
thography involves developing measures that account for
spelling processing. The need for such measures in French
adult speakers led Gola-Asmussen et al. (2011) to devise
dictation tasks (i.e., words/pseudowords, and text) in
ECLA-16+. Writing regular and irregular words and
pseudowords leads to the assessment of both lexical and
phonological processes. Writing an irregular word is more
difficult than writing a regular word or a pseudoword
(Gola-Assmussen et al., 2011). This is because an irregu-
lar word does not follow the phono-graphemic correspon-
dence rules to be written. For example, the word /solanɛl/
is written "solennel" [solemn] (while a regular spelling
would be “solannel”). Since pseudowords by definition
do not exist, they are written through the phonological
pathway (e.g., /ribyl/ is written “ribule”). Finally, regular
words follow the phono-graphemic correspondence rules
(/vi / is written "vigne"). The text dictation partially in-
volves using verbal memory and the attention span re-
quired to retain part of the sentences to be written.
Moreover, in the latter dictation task, individuals need to
retrieve the lexical spelling and the grammatical spelling
in order to write the text correctly. Indeed, they must
maintain in memory a part of the text in order to retrieve
the lexical spelling (e.g., “souterrain” [underground]) and
the grammatical spelling (e.g., “petits”, plural form of
[small]). For grammatical spelling, individuals must know
the syntactic rules of writing. The more these rules are

automated, the easier it will be for the individuals to
write. Thus, one must be attentive to the slowness of
writing. All these dictations were reference-normed with
the same sample of participants as the one for the
Pollueur and the Alouette tests (Gola-Asmussen et al.,
2011), in which only 14 university students were
assessed.

The present study

The aim of this research is to provide normative data of
lexical skills tests currently used in French studies and
clinical practice on young adult populations due to the
need and demand of practitioners and researchers to be
able to rate young adults’ performance in a reference pop-
ulation. Vocabulary, reading, and spelling skills were
assessed in samples of several hundred students per test.
For vocabulary skills, we provide norms for the Mill Hill
part B test (Deltour, 1998) and the LexTale-FR test
(Brysbaert, 2013) as two complementary vocabulary tests.
The first one involves retrieving the exact and precise
meaning of words (i.e., depth of vocabulary), and the
latter involves retrieving the correct spelling of known
words (i.e., breadth of vocabulary). For reading level,
we standardized two complementary tests: Alouette-R
(Lefavrais, 2005), a text with little meaning, and
Pollueur (Gola-Asmussen et al., 2011), a more standard
and meaningful text for readers with no particular diffi-
culties. Finally, we present normative data for the dicta-
tion tasks from ECLA-16+ (Gola-Asmussen et al., 2011)
to assess spelling skills (i.e., the phonological and lexical
process of writing, lexical and syntactic spelling).

General methods

Participants

All the participants were volunteer native French
speakers aged 18–26 years. They were recruited during
their breaks on the Humanities and Social Sciences cam-
pus of Bordeaux University, and most of them were
psychology students. They had an education level span-
ning from the baccalaureate (high school diploma in
North America) to the second year of a master’s degree
(5 years of university studies in France). They all signed
an informed consent form prior to their participation. All
were tested individually in a quiet room in the presence
of an experimenter. They took part in various reading
experiments conducted in our laboratory from 2013 to
2018. All the participants had normal or corrected-to-
normal vision, and we excluded participants reporting a
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history of reading or oral language difficulty from the
current sample. Tests of vocabulary, reading, and/or
writing were used as part of the protocols of former
experiments as a means to control or investigate interin-
dividual characteristics (e.g., Dujardin & Mathey, 2019).
More specifically, each participant took all or some of
the vocabulary skills tests (Mill Hill part B, LextTale-Fr
vocabulary tests), reading skills (Alouette R, Pollueur
tests), or spelling skills (word, pseudoword, and text
dictations). The number of participants per test ranged
from 361 to 1231, depending on the test. The main
characteristics of the participants for each test are sum-
marized in Table 1 (see Appendix for the correlation
coefficient matrix of each test).

Materials and procedures

Six paper-and-pencil tests were used to assess vocabulary,
reading, and spelling. Four of these tests are freely available
and the full instructions, items, and scoring for the French
language can be found on the following websites. For the
vocabulary, LexTale-FR is available on http://crr.ugent.be/
archives/921. The ECLA-16+ battery (Gola-Asmussen et al.,
2011), available at http://www.cognisciences.com/accueil/
outils/article/ecla-16, provides the Pollueur test for assessing
reading skills, and the two dictation tests for assessing the
spelling skills. The two remaining tests are commercially
available.

Vocabulary skills

Mill Hill test part B Part B of the Mill Hill assessment consists
of a multiple-choice test in which participants are invited to
circle or underline the adequate synonym for each target word
from among six proposals (Deltour, 1998). The 44 target
words are ordered by increasing difficulty. The answers are

presented in columns, in which there is the synonym, three
randomly chosen words, and two words that can be selected
(phonologically close). We used the senior version of the task,
designed for individuals aged over 14 years old (the first 10
words from the junior section are not presented and are re-
placed by 10 more difficult words at the end of the list).
Therefore, 34 target words were presented, along with their
six response proposals each, including one example for which
the answer is already underlined. In the score computation, 1
point is given per correct response, including the example.
The 10 points from the junior items are also automatically
added in the senior evaluation, so the adults’ final score cor-
responds to the number of correct responses out of 44
(Deltour, 1998). There is no time limit, but completion of this
test took from 5 to 8 minutes.

LexTale-FR The LexTale-FR test is a free word recognition test
(Brysbaert, 2013), in which participants are asked to se-
lect the words they know among several targets by
checking the corresponding boxes on a paper sheet.
Participants are informed beforehand that some stimuli
are not words. Fifty-six words and 28 pseudowords are
presented in a fixed random order, in three columns on
one page. These targets are either words (more or less
frequent) or word-like stimuli comprising existing mor-
phemes (e.g., “joueux”, equivalent to “playly” in
English). Participants are also invited to rate their profi-
ciency in the French language with a score ranging from 1
to 10 (with 10 corresponding to perfect fluency in the
French language). There is no time limit. Completion of
this test took from 3 to 5 minutes. Two scores were com-
puted to assess the participants’ performance.

The “correct responses” score represents the proportion of
items correctly classified as words or pseudowords, ranging
from 0 (none correct) to 1 (all correct). The score is obtained
with the following formula:

Table 1 Number of participants, mean age, and standard deviations for each test

N Mean age SD age Mean years of
post-lycée studies

SD years of
post-lycée studies

Vocabulary skills

Mill Hill test 771 (77) 20.52 2.18 2.09 1.21

LexTale-FR test 410 (85) 20.3 2.06 2 1.16

Reading skills

Alouette-R test 1231 (78) 20.58 2.19 2.1 1.19

Pollueur test 361 (85) 20.29 2.05 2 1.17

Spelling skills

Word/pseudoword dictations 361 (85) 20.29 2.05 2 1.17

Text dictation 361 (85) 20.29 2.05 2 1.17

Note. SD = standard deviation. N = number of participants (percentage of women in brackets).
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Correct responses

¼ Ncorrectly selected words þ 2*Ncorrectly unselected pseudowords
� �

112

This score is the most widely used and easily interpreted
score (Brysbaert, 2013; Izura et al., 2014; Lemhöfer &
Broersma, 2012). It corrects the score of error by taking into
account the word/pseudoword ratio: If participants select more
pseudowords than words, the score is below .05. The score,
easy to interpret, can be transformed into a percentage, the
process we applied in this study.

The second score is the d′, a signal detection measure of
sensitivity. This score helps to determine the discrimination
rate of participants: the higher the d′, the better the discrimi-
nation between words and pseudowords. It takes into account
both the guesses and the personal response style (e.g., a bias
toward yes or no answers, Lemhöfer & Broersma, 2012).

This score is calculated (see Stanislaw & Todorov, 1999)
with the formula:

d
0 ¼ Z hit rateð Þ–Z false rateð Þ

The hit rate corresponds to the ratio between the num-
ber of correctly selected words and the maximum number
of words (i.e., 56). False rate is the ratio between the
number of incorrectly selected pseudowords and the max-
imum number of pseudowords (i.e., 28). The Z-values of
hit and false alarm rates correspond to the distance from
the mean (expressed in signed numbers of standard devi-
ations) that lead to these probabilities in a Gaussian dis-
tribution (e.g., a hit rate of 95% corresponds to a Z score
of +1.645).

Reading skills

Alouette-R test The Alouette-R test (Lefavrais, 2005) in-
volves reading aloud a text of 265 words. This text is
composed of grammatically correct and simple sentences,
with relatively easy to read words (pronunciation, and
frequency) and rarer words. Although the sentences con-
vey some meaning individually, they convey no clear
meaning in relation with each other. Participants have to
read the text surrounded by drawings on a sheet of paper
and are asked not to touch the sheet to follow with their
finger. They are also requested to read the text aloud as
quickly and as accurately as possible within a maximum
of 3 minutes. The drawings presented around the text
could lead to contextual errors if relied upon during the
reading process. For instance, the text features the draw-
ing of a squirrel (“écureuil” in French) close to the writ-
ten word “écueil” ([reefs]), which could lead to pronunci-
ation errors. The experimenter notes the errors on the

scoring page (a text without drawings and with line num-
bers) during the 3-minute reading time. The number of
correctly read words is transformed into a percentage cor-
responding to the precision index. The reading times and
the number of correctly read words are combined to cal-
culate the index of efficiency (called CTL; Lefavrais,
2005). This index corresponds to the number of words
that participants can read correctly in 3 minutes.

Index of efficiency

¼ Number of correctly read words� 180

Reading times sð Þ

We focused our attention on this latter index as it simulta-
neously takes into account the speed and the number of correct
responses (e.g., Cavalli et al., 2017). We provide norms for
both this index of efficiency and for the reading times as these
two scores are considered the best measures to discriminate
between dyslexic and normal adult readers (see Cavalli et al.,
2017).

The Pollueur test The Pollueur test, a subtest from ECLA-
16+ (Gola-Asmussen et al., 2011), is an extract on the
theme of pollution and its consequences from a news re-
view for 14-year-olds. Participants are invited to read the
text aloud as quickly and as accurately as possible. The
text is composed of 296 words with no particular difficul-
ty. It is a highly cohesive text and conveys meaning with-
out any ambiguity, thus allowing the reader to build a
clear representation of its content. The number of words
correctly read and the number of errors are noted by the
experimenter during the 1-minute time limit. The score
corresponds to the number of errors subtracted from the
number of correctly read words, yielding a number of
correct words from 296 within the 1-minute limit.

Spelling skills

Word and pseudoword dictations The individual item dic-
tations (Gola-Asmussen et al., 2011) are composed of
three lists of 10 stimuli: regular words (e.g., “vigne”
[vine]), irregular words (e.g., “solennel” [solemn]), and
pseudowords (e.g., “ribule”). They are successively dic-
tated once by the experimenter to participants, who have
to write them down on a sheet of paper on which three
columns with 10 boxes were printed. The participants
are requested to write the pseudowords as they think
they can write them. Participants do not have the op-
portunity to correct themselves. The writing times and
the number of correct responses for each list are noted.
The total duration of the word and pseudoword dictation
is approximately 4 minutes.
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Text dictation The text is taken from "Traité de l′existence de
Dieu" [Treaty of the existence of God] (Fénélon, 1701–1712).
This literacy text was, for example, proposed in 2005 to eval-
uate the progression of spelling in French students (see Gola-
Asmussen et al., 2011). The dictation of the text is composed
of 83 words in four sentences. Following the procedure from
ECLA-16+ (Gola-Asmussen et al., 2011), the text is first read
by the experimenter in full. Participants must not write during
this time. Then, participants are invited to write the sentences
under dictation. The experimenter has to be attentive to the
slowness of writing. Ten lexical words (e.g., “souterrain”
[underground]) and 10 grammatical words (e.g., “petits”, plu-
ral form of [small]) from the text are used to calculate a score
of correct responses out of 20. The duration of the dictation is
around 5 minutes.

Statistical analyses

To provide the normative data for each test, we applied the
following procedure. First, we tested for and removed poten-
tial outliers lying 1.5 standard deviations below the first or
above the third quartiles for each test at the whole sample
level. Then, for each test, we first performed a stepwise re-
gression analysis on the results with age, gender, education,
and all interactions between these variables. The results of
these regressions allowed us to select the best explanatory
models for each test. Finally, post hoc analyses on the best
model were used to determine relevant subgroups of partici-
pants for each test. All statistical analyses of this article were
performed using R, version 3.5.1 (R Core Team, 2018).

The test measures corresponding to the 5th, 10th, 25th,
50th 75th, 90th, and 95th percentiles for each subgroup were
obtained using the percentiles’ definition advocated by
Crawford, Garthwaite and Slick (2009) to be used in neuro-
psychology: “The percentage of scores that fall below the
score of interest, where half [the participants] obtaining the
score of interest are included in the percentage”. For each of
these percentiles, a 95% confidence interval was calculated
based on the binomial test indicating the lower and upper
limits of the scores that would be obtained in 95% of the cases
for participants from this percentile. This information is an
important reminder that percentiles are just estimates of the
original population of the participants and, as such, come with
a certain degree of uncertainty that depends on the study sam-
ple (e.g., sample size, representativeness…).

Results

Vocabulary skills

Mill Hill test part B No outliers were found for this test. The
stepwise regression analysis run on 771 participants indicated
a significant model, F(8, 762) = 16.64, p < .001, with only the

educational level having a significant effect on the Mill Hill
score (p < .001, partial R2 = .14): the higher the educational
level, the higher the Mill Hill Part B scores. The post hoc
analysis (Tukey’s test with a p < .05) indicated that the sample
could be stratified into three categories: 12–13 years of edu-
cation (M = 30.9; SD = 4.26), 14 years of education (M =
32.19; SD = 3.92), and 15–17 years of education (M =
35.21; SD = 3.6). The normative data, means and standard
deviations of age, and Mill Hill scores of the sample and each
subgroup are presented in Table 2. The internal consistency
was calculated with a split-half correlation between the odd
and the even items, corrected with the Spearman-Brown for-
mula; we also provided the interval confidence of correlation
(see Oosterwikj van der Ark, & Sijtsma, 2019). The coeffi-
cient was .83 95% CI [.80 .85].1

LexTale-FR Six outliers were excluded for the percentage of
correct responses, the most frequently used index of this test.
A stepwise regression analysis run on 410 participants indi-
cated a significant model, F(8, 401) = 4.15, p < .001, adjusted
R2 = .066, with a significant effect of educational level on the
percentage of correct responses (partial R2 =.07, p < .001).
Since the educational level effect size was rather low, we
provide the normative data, means, and standard deviations
for the percentage of correct responses and d′ of the sample in
Table 3.

The post hoc analysis (Tukey’s test with a p <.05) indicated
that the sample could be stratified into three categories: 12–13
years of education (M = 87.42; SD = 4.19), 14 years of edu-
cation (M = 88.43; SD = 4.00) and 15–17 years of education
(M = 90.08; SD = 4.38). Percentile estimates based on this
stratification can be found in Table S1 of the supplemental
material. The internal consistency split-half correlation
corrected with the Spearman-Brown formula for the
LexTale-FR test was .77 95% CI [.72 .80].2

Reading skills

Alouette-R test Eight outliers were found for the index of
efficiency. A stepwise regression analysis run on 1231 partic-
ipants (956 women) indicated a significant model, F(23,
1207) = 3.41, p < .001, adjusted R2 = .04, with a significant
effect of educational level (p < .001, partial R2 = .028), a
significant effect of gender (p < 0 .001, partial R2 = .018)
and a significant interaction effect between gender, age, and
educational level (p = .029, partial R2 = .01). Regression anal-
yses conducted separately for each gender group revealed a
significant effect of educational level for women, F(5, 950) =

1 The internal consistency of the Mill Hill test was calculated on 680 partici-
pants because some protocols were no longer available.
2 The internal consistency of the LexTale test was calculated on 382 partici-
pants because some protocols were no longer available.
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8.4, p < .001, R2 = .04, but not for men, F(5, 269) = .88, p =
.49, R2 = .01. A higher index of efficiency was associated with
a higher educational level only for women. The post hoc anal-
ysis (Tukey’s test with a p < 0.05) indicated that the sample
could be stratified into three categories for women: 12–13
years of education (M = 483.99; SD = 78.76), 14–15 years
of education (M = 500.84; = 80.6), and 16–17 years of edu-
cation (M = 532.44; SD = 77.78). Because of the modest effect
sizes of these factors, we provide the normative data, means
and standard deviations of the index of efficiency, and reading
times for the whole sample in Table 4. Norms associated with
a more precise stratification according to gender and level of
education can be found in Table S2 of the supplemental
material.

Pollueur test In our study, we used three tests (i.e., Pollueur,
word/pseudoword dictation, text dictation) extracted from the
ECLA-16+ battery (Gola-Asmussen et al., 2011). In order to
establish a range of performances across these tests for a same
patient or participant, we divided the subgroups for all these
tests on the basis of the number of words correctly read in 1

minute in the Pollueur test. One outlier was removed. A step-
wise regression analysis run on 361 participants revealed a
significant model, F(8, 352) = 2.82, p = .005, adjusted R2 =
.04, with significant effects of the educational level (p = .03,
partial R2 = .03), gender (p = .02, partial R2 = .005), and
interaction between age and gender (p = .03, partial R2 =
.01). Regression analyses conducted independently for each
gender group indicated a significant effect of educational level
(p = .01, adj. R2 = .02) for women, but not for men (p = .90,
adj. R2 = −.02). Tukey’s post hoc test indicated that only the
scores of women with 16 years of education (n = 43, m =
191.07) were significantly higher than those of women with
13 (n = 125,m = 179.96, p = .04) and 15 years of education (n
= 43, m = 173.72, p = 0.02). Because these factors had a
limited practical impact on the norms, especially when taking
the percentile confidence intervals into account, we provide
the normative data, means and standard deviations of the num-
ber of words correctly read in 1 minute, and the number of
errors for the whole sample (see Table 5). For the sake of
exhaustivity, norms for the small sample of men and for wom-
en stratified into three levels of education (12–13 years of

Table 2 Normative data for the Mill Hill Part B scores (out of 44) depending on participants’ education levels (N = 771)

Mean age
(SD)

Score
(SD)

Skewness
(Kurtosis)

Centiles

5% 10% 25% 50% 75% 90% 95%

Whole sample
(n = 771)

20.52
(2.18)

32.45
(4.36)

−0.08
(−0.36)

25
[24 26]

27
[26 27]

29
[29 30]

33
[32 33]

35
[35 36]

38
[38 39]

40
[39 41]

12–13 years of education
(n = 286)

19.17
(1.52)

30.9
(4.26)

−0.07
(−0.42)

24
[22 24]

25
[24 26]

28
[27 29]

31
[30 32]

34
[33 35]

36
[35 38]

38
[37 39]

14 years of education
(n = 280)

20.21
(1.42)

32.19
(3.92)

0.24
(−0.45)

26
[26 27]

27
[26 28]

29
[28 30]

32
[31 33]

35
[35]

38
[36 38]

39
[38 41]

15–17 years of education
(n = 205)

22.8
(1.96)

35.21
(3.6)

−0.47
(0.47)

29
[25 30]

30
[29 31]

33
[32 33]

35
[35 36]

38
[37 39]

40
[39 41]

41
[40 42]

Note. SD = standard deviation. Score = mean of Mill Hill Scores out of 44. Italic values in square brackets indicate the scores corresponding to the lower
and upper limits of the percentiles’ 95% confidence intervals.

Table 3 Normative data of the percentage of correct responses and d′ of the LexTale-FR (N = 410)

Centiles of the percentage of correct responses

Mean age
(SD)

Score
(SD)

Skewness
(Kurtosis)

5% 10% 25% 50% 75% 90% 95%

Whole sample
(n = 410)

20.29
(2.05)

88.4
(4.29)

−0.35
(−0.19)

80
[79 82]

83
[82 84]

86
[85 87]

88
[88 89]

92
[91 92]

94
[93 95]

95
[95 96]

Centiles of d′

Whole sample (n = 410) 20.29
(2.05)

2.65
(0.5)

0.1
(−0.27)

1.82
[1.71 1.92]

1.99
[1.92 2.06]

2.26
[2.22 2.32]

2.66
[2.59 2.72]

3.02
[2.95 3.09]

3.27
[3.25 3.34]

3.45
[3.34 3.57]

Note. SD = standard deviation. Score = mean of the percentage of correct responses and d′. Italic values in square brackets indicate the scores
corresponding to the lower and upper limits of the percentiles’ 95% confidence intervals.

Behav Res



Ta
bl
e
4

N
or
m
at
iv
e
da
ta
of

th
e
in
de
x
of

ef
fi
ci
en
cy

an
d
th
e
re
ad
in
g
tim

e
of

A
lo
ue
tte
-R

T
es
td

ep
en
di
ng

on
pa
rt
ic
ip
an
ts
’
ge
nd
er

an
d
ed
uc
at
io
n
(N

=
12
31
)

C
en
til
es

of
th
e
in
de
x
of

ef
fi
ci
en
cy

Y
ea
rs
of

ed
uc
at
io
n

M
ea
n
ag
e
(S
D
)

Sc
or
e
(S
D
)

Sk
ew

ne
ss

(K
ur
to
si
s)

5%
10
%

25
%

50
%

75
%

90
%

95
%

W
ho
le
sa
m
pl
e
(n

=
12
31
)

12
–1
7

20
.5
(2
.1
9)

49
3.
4
(8
2.
62
)

0.
14

(−
0.
25
)

36
8
[3
55

37
8]

39
1
[3
87

38
5]

43
3
[4
26

43
8]

49
3
[4
86

50
0]

54
8
[5
42

55
5]

60
4
[5
96

61
1]

63
5
[6
24

64
8]

F
em

al
e
(n

=
95
6)

12
–1
3
(n

=
36
1)

18
.9
9
(1
.4
2)

48
3.
99

(7
8.
76
)

0.
24

(−
0.
07
)

37
0
[3
34

38
3]

39
0
[3
80

39
3]

42
6
[4
15

43
9]

48
2
[4
70

49
6]

53
2
[5
24

53
8]

58
5
[5
78

60
5]

62
4
[6
01

65
3]

14
–1
5
(n

=
47
7)

20
.3
6
(1
.5
8)

50
0.
84

(8
0.
6)

0.
22
7
(−
0.
27
)

38
2
[3
66

39
2]

40
2
[3
92

41
3]

44
1
[4
33

45
0]

49
4
[4
85

50
4]

55
3
[5
44

56
6]

61
0
[6
02

62
7]

64
7
[6
26

66
7]

16
–1
7
(n

=
11
8)

23
.4
(1
.8
7)

53
2.
44

(7
7.
78
)

−0
.0
2
(−
0.
33
)

41
2
[3
79

42
3]

42
4
[4
11

43
8]

48
1
[4
51

50
0]

53
4
[5
22

54
4]

59
0
[5
64

61
1]

63
7
[6
14

66
3]

66
3
[6
38

71
2]

M
al
e
(n

=
27
5)

12
–1
7

21
.3
9
(2
.3
9)

47
6.
1
(8
6.
35
)

0.
07

(−
0.
32
)

34
7
[3
11

35
6]

37
1
[3
53

38
3]

40
6
[3
95

42
2]

48
1
[4
57

49
4]

54
0
[5
22

55
3]

58
5
[5
67

60
2]

60
7
[5
92

62
9]

C
en
til
es

of
re
ad
in
g
tim

e
(i
n
se
co
nd
s)

Y
ea
rs
of

ed
uc
at
io
n

M
ea
n
ag
e
(S
D
)

T
im

e
(S
D
)

Sk
ew

ne
ss

(K
ur
to
si
s)

5%
10
%

25
%

50
%

75
%

90
%

95
%

W
ho
le
sa
m
pl
e
(n

=
12
31
)

12
–1
7

20
.5
(2
.1
9)

97
.7
3
(1
6.
95
)

0.
82

(1
.1
1)

12
6
[1
24

13
2]

11
9
[1
18

12
1]

10
8
[1
07

11
0]

95
[9
4

97
]

86
[8
5

87
]

78
[7
7

79
]

74
[7
2

75
]

F
em

al
e
(n

=
95
6)

12
–1
3
(n

=
36
1)

18
.9
9
(1
.4
2)

98
.9
7
(1
6.
35
)

−1
.1
0
(1
.1
2)

12
6
[1
39

12
1]

11
9.
53

[1
22

11
6]

10
9
[1
11

10
7]

97
[1
00

94
]

88
[9
0

87
]

80
[8
1

77
]

75
.4
[7
7

72
]

14
–1
5
(n

=
47
7)

20
.3
6
(1
.5
8)

96
.1
5
(1
5.
68
)

−1
.1
5
(1
.5
8)

12
1
[1
28

11
8]

11
7
[1
18

11
5]

10
7
[1
09

10
4]

95
[9
7

93
]

85
[8
7

83
]

77
[7
8

75
]

73
[7
5

71
]

16
–1
7
(n

=
11
8)

23
.4
(1
.8
7)

90
.3
4
(1
4.
04
)

−1
.8
5
(1
.1
2)

11
5.
50

[1
24

11
0]

10
9.
83

[1
16

10
6]

97
.0
8
[1
05

94
]

88
[9
0

86
]

80
[8
4

77
]

74
[7
7

71
]

71
[7
4

67
]

M
al
e

12
–1
7
(n

=
27
5)

21
.3
9
(2
.3
9)

10
2
(9
.4
9)

−1
.5
0
(3
.3
3)

13
4
[1
50

13
2]

12
7.
13

[1
32

12
3]

11
6.
83

[1
18

11
1]

97
[1
03

94
]

87
[9
0

85
]

80
[8
2

78
]

77
.1
[8
0

74
]

N
ot
es
.S
D
=
st
an
da
rd

de
vi
at
io
n.
Sc
or
e
=
m
ea
n
of

th
e
in
de
x
of

ef
fi
ci
en
cy
.T

im
e
=
m
ea
n
of

th
e
re
ad
in
g
tim

e.
It
al
ic
va
lu
es

in
sq
ua
re
br
ac
ke
ts
in
di
ca
te
th
e
sc
or
es

co
rr
es
po
nd
in
g
to
th
e
lo
w
er
an
d
up
pe
rl
im

its
of

th
e
pe
rc
en
til
es
’
95
%

co
nf
id
en
ce

in
te
rv
al
s.

Behav Res



education [M = 179.95; SD = 21.55], 14–15 years of education
[M = 182.12; SD = 21.91] and 16–17 years of education [M =
191.56; SD = 24.65]) can be found in Table S3 of the supple-
mental material.

Spelling skills

Regular and irregular word and pseudoword dictations The
normative data, means and standard deviation of writing
times, and the number of correct responses for regular words,
irregular words, and pseudowords for the whole sample are
presented in Table 5. For the sake of exhaustivity sake, norms
for the small sample of men and for women stratified into
three levels of education (12–13 years of education [M =
179.95; SD = 21.55], 14–15 years of education [M =
182.12; SD = 21.91], and 16–17 years of education [M =

191.56; SD = 24.65]) can be found in Table S4 of the supple-
mental material.

The internal consistency split-half correlation corrected
with the Spearman-Brown formula was .20 95% CI [.09 .30]
for word dictation, .60 95% CI [.53 .66] for irregular word
dictation, and .12 95% CI [.02 .22] for pseudoword dictation.

Text dictation The same subgroups as those considered for the
Pollueur test were also used for this test. Based on the gender
dichotomies and the educational dichotomies in three popula-
tion subgroups for women only, the norms of the number of
correct responses were determined for lexical and grammati-
cal words. The normative data, means, and standard devia-
tions of the number of correct responses for lexical and gram-
matical words are given in Table 5. The internal consistency,
as measured by split-half correlation corrected with Spearman
Brown formula, was .59 95% CI [.52 .65] for the text

Table 6 Norms of writing times. Number of correct responses of words, pseudowords, and text dictations from ECLA-16+ (N = 361)

Centiles of writing times

Sample (n = 361) Mean age
(SD)

Time
(SD)

Skew
(Kurtosis)

5% 10% 25% 50% 75% 90% 95%

Regular words 20.29
(2.05)

44.39
(7.4)

2.15
(12.86)

56
[55 60]

54
[52 55]

48
[47 49]

44
[43 44]

39
[38 40]

37
[36 37]

36
[34 36]

Irregular words 20.29
(2.05)

47.16
(10.08)

1.92
(6.15)

67
[63 73]

58
[56 64]

50
[49 52]

46
[44 47]

41
[40 42]

37
[36 39]

35
[33 37]

Pseudowords 20.29
(2.05)

52.48
(9.75)

1.55
(4)

72
[66 77]

64
[61 67]

57
[56 57]

51
[50 51]

47
[46 47]

42
[41 43]

40
[39 41]

Score
(SD)

Centiles of correct responses

Regular words 20.29
(2.05)

8.7
(1.23)

−1.36
(4.09)

7
[6 7]

7
[6 7]

8
[8 8]

9
[8 9]

9
[9 9]

10
[9 10]

10
[10 10]

Irregular words 20.29
(2.05)

6.75
(1.95)

−0.2
(−0.58)

4
[3 4]

4
[4 5]

5
[5 6]

7
[7 7]

8
[8 8]

9
[9 10]

10
[10 10]

Pseudowords 20.29
(2.05)

8.65
(1.26)

−1.64
(6.19)

7
[6 7]

7
[7 7]

8
[8 8]

9
[8 9]

10
[9 10]

10
[10 10]

10
[10 10]

Note. SD = standard deviation. Score = mean of number of correct responses. Italic values in square brackets indicate the scores corresponding to the
lower and upper limits of the percentiles’ 95% confidence intervals.

Table 5 Norms of number of correctly read words in 1 minute and number of errors for the “Pollueur” test from ECLA-16+ (N = 361)

Sample (n = 361) Mean age
(SD)

Scores
(SD)

Skew
(Kurtosis)

5% 10% 25% 50% 75% 90% 95%

Number of words
correctly
read in 1 minute

20.29
(2.05)

183.4
(23.18)

0
(−0.14)

145
[140 149]

151
[149 156]

168
[163 172]

184
[182 186]

200
[196 202]

214
[209 218]

221
[217 228]

Number of errors 20.29
(2.05)

5.26
(3.71)

0.55
(0.32)

12
[11 13]

10
[9 11]

8
[7 9]

5
[4 5]

2
[3 3]

1
[0 1]

0
[0 0]

Note. SD = standard deviation. Scores = number of words correctly read in 1minute and number of errors. Errors = number of errors during reading. Italic
values in square brackets indicate the scores corresponding to the lower and upper limits of the percentiles’ 95% confidence intervals. Inf = infinity.
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altogether (α = .42 95% CI [.33 .50] for lexical words, α = .55
95% CI [.47 .63] for grammatical words).

Discussion

The aim of this paper was to update and contribute to
several lexical skills test norms frequently used in
French studies and clinical practice on a young adult pop-
ulation. The vocabulary, reading, and spelling tests we
selected are paper-and-pencil tests that are easy to admin-
ister in different settings in which computers are not nec-
essarily available. Their relatively short duration (from 3
to 8 minutes each, depending on the test) makes them
effective tools for researchers and practitioners alike.
The new normative data we collected and analyzed for
six lexical skills tests allowed us to rate young adults’
performances within a reference population, aged from
18 to 26 years old, with different educational levels.
Two recent international (Givord & Schwabe, 2019) and
national (DEPP, 2021) reports have shown that language
proficiency performance increases with educational level
and that girls perform better in reading than boys.
Interestingly our test measures analyses reported signifi-
cant effects of the academic level only for the vocabulary
measures (i.e., LexTale-FR and Mill Hill) and of both
gender and academic level on the reading measures (i.e.,
Pollueur and Alouette-R), with better outcomes associated
with higher education and better reading performance for
women than men. These effects were nevertheless rela-
tively small (partial effect sizes comprised between .02
and .14) and did not always have practical implications
in terms of the discriminative power of the norms. Among
all tests, only two benefitted from stratification to improve
the precisions of the norms: the Mill Hill test, where
norms are provided for three categories of levels of edu-
cation, and the Alouette-R test, where the sample was
stratified according to gender and three categories of ed-
ucational level (for women).

Vocabulary skills

Vocabulary tests can assess two different facets of vocab-
ulary (see Ouellette, 2006). One relates to the depth of
vocabulary, concerning knowledge of the meaning of
words; the other corresponds to the breadth of vocabulary,
referring to the number of lexical representations of words
stored in the mental lexicon (e.g., Ouellette, 2006). In this
paper, we present normative data for two vocabulary tests
assessing these complementary components: the Mill Hill
test part B (Deltour, 1998) and the LexTale-FR
(Brysbaert, 2013). Indeed, part B of the Mill Hill (syno-
nym selection) test mainly assesses knowledge of the

word meaning, while the LexTale-FR test mainly evalu-
ates the correct spelling of words, revealing the quality
and retrieval of the lexical representations stored in the
mental lexicon (Perfetti, 2007). This supports the idea that
the two tools could be complementary in assessing vocab-
ulary in young adults and do not substitute one another.
These two tests presented sufficient to good internal con-
sistency coefficients, and their scores were positively re-
lated to educational level, suggesting that the meaning of
words and the quality of the lexical representations is
more precise with an increase in educational level. In
more practical terms, we advise one to consider the edu-
cational level when using the present Mill Hill norms,
since the percentiles estimates of the two higher education
groups (14 and 15–17 years of education) tend to be
above those (and the confidence intervals) of both the
whole sample and the group with 13 years of education.
For example, an individual obtaining a score of 30 can be
considered as having a low score after 15 to 17 years of
schooling (percentiles 5 to 10), while this performance
will be considered just average after 12 to 13 years of
education (percentile 50). The measures obtained in
LexTale-FR did not vary as much, and educational
groups’ percentiles overlapped the confidence intervals
of the whole sample, making the latter a sufficient index
of performance. A possible exception would be the some-
what higher estimates observed for the d′ measures of the
group with 15–17 years of education compared to the
whole sample (true for centiles 10 to 95, see Table S1
in supplemental material).

Furthermore, an interesting finding is that the mean of
the Mill Hill score part B in our sample (18–26 years old;
mean = 32) was lower than the first category of age (20–
29 years old; mean = 36) of Deltour’s norms (1998). This
indicates either a possible decrease in the level of vocab-
ulary between 1998 and 2018 or a cohort effect that led to
a decreased familiarity with the words used in the test.
Either way, the decrease in vocabulary scores calls for
the provision of updated norms that include the level of
education.

Reading skills

The Alouette-R (LeFavrais, 2005) and the Pollueur (Gola-
Asmussen et al., 2011) tests are two reading-aloud tests
performed in a limited timeframe that differ in their for-
mat. The Alouette-R test contains disorienting illustrations
scattered around the text and the inclusion of phonologi-
cal neighbors to frequent word associations in French.
These elements could lead readers that rely on strategies
other than simple decoding to make errors, and the weak
semantic coherence of the text prevents any efficient pre-
diction of the words to come. At the other end of the
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scale, the Pollueur test is an easy-to-read, meaningful text
in which poor readers can find cohesive content and in
which expectations will generally lead to correct guesses.
These tests can thus be complementary since the former
mainly assesses the efficiency of cognitive processes at
the root of reading (such as decoding), while the latter
measures more ecological reading efficiency by allowing
the use of compensatory strategies.

In the Alouette-R test, our participants had a mean ef-
ficiency index of 493.94, with a mean reading time of
97.73 seconds. These results are inferior to those of
Cavalli et al. (2017) for their skilled readers (i.e., index
of efficiency 552.2, t(1455) = −8.17, p < .001; reading
time 87.2, t(1455) = 7.72, p < .001). One possible expla-
nation could be the fact that the two samples were not
entirely equivalent: Cavalli et al.’s 164 university students
were 3.22 years older and had one more year of education
on average than our sample. Interestingly, we noted an
influence of gender on the efficiency index in our sample
that was not reported in their study, with women
performing better than men. Moreover, we observed that
the efficiency index also increases with the level of edu-
cation, albeit only for women. These education- and
gender-based distinctions led us to stratify our sample
since they can have important implications when evaluat-
ing an individual’s reading ability. Based on data from the
Alouette-R test, Cavalli et al. (2017) proposed a cut-off
value to detect dyslexic students in a sample of students
with dyslexia (n = 83) and without dyslexia (n = 164)
based on the efficiency index. This cutoff (efficiency
score < 402.26) enabled the authors to correctly detect
83.1% of dyslexic individuals with a 100% specificity,
as no skilled readers obtained a score below this value.
Applying Cavalli et al.’s proposed cut-offs to our own
sample would lead to a similar specificity (96 %) only
for women having completed three years of higher educa-
tion (16–17 years of education in total). This specificity
would decrease to 92.2% for women with 14–15 years of
education and to 76.9% for female participants with 12–
13 years of education, and to 77.3 % for our male partic-
ipants (independent of educational level). The provision
of the present norms may therefore help reduce the mis-
classification of normal readers as dyslexics, especially
for females just beginning university and for males.

Level of education and gender have also been found to
influence reading performance in the Pollueur test, but
not in a way that impacts the discrimination of individuals
based on the percentile estimates. We advise one to use
whole-sample-based norms because the confidence inter-
vals of percentiles for each subgroup categorized accord-
ing to educational level largely overlap with those of the
whole sample. For example, although a number of 155

correctly read words corresponds to the 5th percentile of
the more educated women, the uncertainty around this
score allows a more credible alternative classification in
the 10th percentile, which would correspond to the one
indicated for the whole sample. Gola-Asmussen et al.
(2011) normed this test on a sample of 311 individuals
that included only 14 university students. The inclusion of
a larger student sample allowed us to better and more
specifically characterize the reading performance of the
students. At the level of the whole sample, our results
are quite comparable to those of Gola-Asmussen et al.
(2011) in terms of reading efficiency (183.4 words cor-
rectly read in 1 minute vs. 183.51, respectively), although
we observed a much higher mean number of errors (5.26
errors vs. 1.58). This indicates that our globally more ed-
ucated participants could read faster than Gola-
Asmussen’s (2011), but at the cost of a higher number
of errors, yielding an equivalent reading efficiency.

Spelling skills

Spelling skills imply different processes, including the use
of grapho-phonemic correspondence rules, the retrieval of
lexical representations stored in the mental lexicon, and
the use of grammar rules. These processes have been
assessed using pseudoword, word, and text dictation tasks
(Gola-Amussen et al., 2011). The pseudoword dictation
task requires precise knowledge of grapho-phonemic cor-
respondence rules for the participants to correctly write
these stimuli. Such knowledge is more evidently put to
use in this task than in the word dictation task since
pseudowords are encountered by the participants for the
first time and require them to explicitly rely on what they
know about these rules. The word dictation difficulty
varies according to word regularity, regular words being
easier to spell than irregular ones. To correctly spell irreg-
ular words, readers have to know them and retrieve the
corresponding lexical representations stored in their men-
tal lexicon. Finally, the text dictation involves knowing
the grammar rules and being able to retain the sentence
content in working memory accurately enough to correct-
ly transcribe the gender and number agreements of verbs,
adjectives, and nouns. Since these spelling tests belong to
the ECLA-16+ battery, the present norms were stratified
according to those we proposed for the Pollueur test, in
which the participants were separated by gender (female
vs. male) and by educational level for women only.

As in Gola-Asmussen et al. (2011), regular word and
pseudoword dictation were more easily performed than
irregular word dictation. However, our results for writing
times from each list of word and pseudoword dictations
were generally longer than those of Gola-Asmussen et al.
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(2011), and the number of correct responses was also
higher. Given the high number of correct responses for
our sample and the resulting ceiling effect on this mea-
sure, we strongly advise one to rely on writing time to
assess participants rather than on the number of correct
responses. Since the instructions were similar, such vari-
ations do not seem to be due to procedural differences
between the two studies. The higher age and/or years of
education of our university students compared to Gola-
Asmussen’s high-schoolers may have led them to priori-
tize accuracy over writing speed in this test. It is notewor-
thy that no speed-accuracy trade-off was observed in the
individuals in our sample.

A superior performance to that of Gola-Asmussen et al.
was found in the dictation text lexical (8.47 vs. 7.22) and
grammatical word scores (8.45 vs. 6.39) and is likely due
to our participants’ higher age and/or years of education.
This observation suggests that lexical representations of
words and grammatical knowledge may become more
precise as individuals further their level of education.
While Gola-Asmussen et al. (2011) did not provide
gender-specific standards, they did highlight the signifi-
cantly better achievement of girls compared to boys in a
complementary analysis. The gender impact was also
found in the present study.

Finally, it is noteworthy that the internal consistency coef-
ficients for the dictation and their confidence intervals are low,
ranging from .12 to .60. We do not have this information for
the Gola-Assmussen et al. (2011) sample test, and therefore do
not know whether the low internal consistency measured in
our study stems from the test itself or from our population.
This calls for an update of the items that may render the test
more efficient at discriminating individuals in a population of
18–26-year-old students.

Limitations

Several limitations are present in this study. First, the
number of women was substantially higher than that of
men. The female population is therefore overrepresented
and allows a better precision than for male students. The
provision of confidence intervals (that depend on the size
of the sample) for all norms is an indicator that we strong-
ly encourage taking into account. Second, the definition
of subgroups by gender and/or educational level has been
computed in a post-hoc fashion on the basis of the varia-
tions observed in our specific sample. This may result in
categories that sub-optimally represent the variations that
truly occur in the general population of young adults. For
example, the educational categories relevant for the Mill
Hill performance were 12–13, 14, and 15–17 years of
schooling, while the ones for the Alouette-R test were
12–13, 14–15, and 16–17. It is not possible at this stage

to determine whether this difference is linked to an oddity
of the random sampling or rather pertains to differential
maturational trajectories of vocabulary and reading skills.
Third, it should be noted that the spelling tests exhibited
low internal consistency, which raises questions regarding
their reliability. While the standards proposed here still
are an improvement over existing norms, interpreting the
results from these specific tests should be done with cau-
tion. Finally, of the six tests used in this study, one was
initially created to evaluate a second language (i.e.,
LexTale-FR), but we believe it could provide useful in-
formation for first language assessments as well. The
norms we propose are based on our sample of native
French speakers and thus constitute a reference to which
further studies could be compared, depending on the pro-
ficiency of the participants (e.g., native speakers or not).

Conclusion and implications

This article provides current lexical skill testing standards
in the French language for young adults, with data col-
lected from several hundred students for six tests that are
widely used by researchers and practitioners. All of these
paper-and-pencil tests are quick and easy to administer.
They are also easy for the participants to understand. We
believe that our normative data, collected from university
students, may be useful for future research and practice
since the number of individuals with a baccalaureate and/
or at university has increased considerably in the last de-
cade (INSEE, 2018). These norms complement and/or im-
prove the existing norms of these tests, allowing practi-
tioners and researchers to classify individuals aged from
18 to 26 years old, taking into account the participants’
demographical characteristics such as gender and/or edu-
cational level that can impact their expected performance.

Appendix

Table 7 Correlation Coefficient Matrix of Scores of the Mill Hill and
the LexTale-FR Tests

1 2 3

1. Mill Hill score _

2. d' of LexTale-FR test 0.54*** _

3. % correct responses of LexTale-FR test 0.53*** 0.94*** _

Notes. Significance codes: ‘***’ p < .001, ‘**’ p < .01, ‘*’ p < .05, ‘.’ p <
.10, ‘ ’ p > .10. % = percentages
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