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Abstract

This paper discusses the development of the “Language Profile Test,” a tool for assessing the underlying
component skills of reading fluency and comprehension for students aged 11-15 in the context of Greek
as L1. The test consists of five subtests: three reading subtests (isolated words, pseudowords, and text),
spelling (single-word spelling), comprehension, and vocabulary (cloze test). The paper aims to present the
development of the test, which was based on previous research on lexical representations, specialized
corpora, word-frequency lists, and cloze tests as a measure of vocabulary assessment and comprehen-
sion, reading fluency, and spelling. Special emphasis has been given to the asymmetry in the transparency
of Greek orthography between the feedforward (reading) and feedback (spelling) directions that were
considered for the test creation. The “Language Profile Test” was tested on a sample of 346 students. Our
findings revealed that students fell into three performance categories for each subtest: high, average, and
low. This classification can give teachers more insights into students’ challenges regarding the underlying
components of reading fluency and comprehension.
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1. INTRODUCTION

It is indisputable that reading fluency is a hallmark of reading comprehension, as it
helps readers make connections and fully comprehend a text (Altani et al., 2020;
Clemens et al., 2017;). As Valencia et al. (2010) noted, "fluency is the ability to read
text quickly, accurately, with proper phrasing and expression, thereby reflecting the
ability to simultaneously decode and comprehend" (p. 271). Reading fluency and
comprehension are only the tip of the iceberg, as students' proficiency in a word's
identity features, namely orthography, phonology, morpho-syntax, and meaning, is
strongly associated with their fluency and comprehension skills (Perfetti, 2007).
Recognizing the importance of screening assessments for the implementation of dif-
ferentiated instructional models where teachers aim to meet the unique needs of
each student (Duran et al., 2019), some tests for assessing one or more of the afore-
mentioned underlying component skills of reading fluency and comprehension have
been developed and validated in Greece. However, most are only commercially avail-
able and aimed at preschool or early primary school pupils.

Nevertheless, screening assessments for early and adolescent students are valu-
able as "linguistic difficulties affect not only academic achievement but also social
relations" (Tarvainen et al., 2021, p. 2). To our knowledge, only one commercially
available assessment tool, the 2nd level of the Lato test (Tzouriadou, 2008), exists
for assessing students aged 8—15 literacy skills. According to the literature, however,
adolescent students (aged 11-15 years old), specifically those in the upper class of
primary school and junior high school (6th grade and grades 1-3 in the Greek edu-
cational system, respectively), differ from younger pupils in morphological aware-
ness development: while awareness of inflectional morphology develops in early pri-
mary school age, awareness of derivational morphology and morphology of com-
pounds is mainly developed during the 5th grade (10 years old) and continues to
develop till the upper grades of junior high school (Carlisle, 2003; Kuo & Anderson,
2006). In addition, early and adolescent students have already developed or need to
develop "higher level skills and strategies to actively engage in, read, and understand
a variety of complex texts" (Swanson et al., 2016, p. 200) than their younger peers.

In the present study, we address a significant gap in applied linguistics research
in the Greek language by describing the development of the "Language Profile Test".
Considering Perfetti's (2007) framework of the Lexical Quality Hypothesis (hereinaf-
ter LQH), this test aims at assessing students aged 11-15 years old underlying com-
ponent skills of reading fluency and comprehension.

1.1 LQH: Previous research

According to Perfetti's (2007) LQH, the quality of word representations, such as
spelling, phonology, morpho-syntax, and meaning, determines comprehension (Per-
fetti & Hart, 2001, 2002; Perfetti, 2007). Perfetti (2007) briefly mentions that
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"variation in the quality of word representations has consequences for reading skill,
including comprehension" (p.357).

In high-quality representations, the main constituents of a word's identity (or-
thography, phonology, morphosyntax, meaning) are well specified, stable, and
tightly bound together, resulting in imminent retrieval of at least one of the four
features and activation of the rest of features that are associated with the same
word. Readers with high-quality lexical representations free their cognitive re-
sources from low-level processes, such as decoding, and allocate them to high-level
ones, such as comprehension and writing production (Kendeou et al., 2012; Hamil-
ton et al., 2013; Richter et al., 2013; Wolf & Katzir-Cohen, 2001). Consequently, they
can read fluently, easily understand the meaning of new words, or retrieve efficiently
from long-term memory the meaning of words they already know (Kendeou et al.,
2012; Perfetti & Stafura, 2014). On the other hand, low lexical representations are
imprecise and incomplete, resulting in a negative effect on reading fluency, compre-
hension, and spelling as their retrieval demands the allocation of cognitive resources
to low-level processes such as decoding (Perfetti, 2007; Perfetti & Stafura, 2014).

The importance of interconnection among word constituents has been high-
lighted in research with adult participants. As Perfetti & Hart (2002) noted, orthog-
raphy, phonology, and meaning (both vocabulary and text comprehension) are the
components that differentiate skilled adult readers, while variance in orthography
and phonology account more for less skilled readers. Previous studies have noted
the importance of words' constituents linking vocabulary knowledge to both reading
(Braze et al., 2007) and comprehension, especially when decoding is effortless (Pro-
topapas et al., 2007°), while orthography has been linked to word identification pro-
cesses (Andrews & Hersch, 2010).

1.2 Assessing the constituents of a word’s form based on the framework of LQH

Considering the framework of LQH outlined above, we concluded that lexical quality,
due to its multidimensionality, should be evaluated "through a composite of diverse
factors that, whilst distinct, are interrelated" (Gémez Vera, 2016, p. 1319). For this
purpose, we reviewed previous research to decide the type of measure that should
be designed.

Previous research has recognized the importance of specialized corpora in lan-
guage assessment (Cushing, 2017; Jang, 2014; Xi, 2017). Using materials for design-
ing assessment tasks that are "at the right complexity level and have the desired
linguistic characteristics" (Xi, 2017, p. 573), realistic examples of language usage in
different contexts (McEnery & Xiao, 2010), or "reveal connections between linguistic
patterning and contexts of use" (Koester, 2010, p. 67) are some of the potential ad-
vantages of basing language tests on specialized corpora.

Word frequency, which equates to the count of word occurrences in a corpus
(Rayner et al., 2016; Terzopoulos et al., 2017), is one of the most important and dis-
cussed word statistics both in quantitative linguistics and in cognitive research
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(Hatzigeorgiu et al., 2001; Terzopoulos et al., 2017) as it "affects processing either
the word form level or conceptual level" (Vonk et al., 2019, p. 2).

Eye movements research has shown that word frequency affects the process of
lexical and linguistic properties of the fixated word, with high-frequency words being
skipped more often, processed, and recognized faster (shorter fixation durations)
than low-frequency words (Cook & Wei, 2017; Rayner et al., 2016; Schmidtke & Ku-
perman, 2020). Consequently, the four main features of a high-frequency word's
identity (phonology, orthography, morphology, and meaning) are easily retrieved
from the mental lexicon (Vonk et al., 2019), "the mental system which includes all
the information a person knows about words" (Richards & Schmidt, 2010, p. 339).
This suggests that word frequency, amongst other linguistic properties, influences
the organization and the links between nodes of the mental lexicon, resulting in
higher network connectivity for high-frequency words (McCarthy & Miralpeix, 2020;
Steyvers & Tenenbaum, 2005;), whereas low-frequency words have fewer connec-
tions (Hills et al., 2009).

The above findings validate the framework of the LQH (Perfetti, 2007), as previ-
ous research in the field of eye-tracking highlights the importance of high-quality
lexical representations in a) reading (short fixation durations) (Luke et al., 2015; Tay-
lor & Perfetti, 2016), b) orthographic precision as "successful word identification re-
quires readers to extract the relevant features from the perceptual input and map
them to existing lexical representations" (Andrews et al., 2020, p. 8), and c) the in-
fluence of lexical precision in both lexical access and reading comprehension (An-
drews & Hersch, 2010; Andrews & Lo, 2012; Andrews et al., 2020; Hersch & Andrews,
2012).

Reading fluency, at the word level, is typically measured by multi-word tasks (un-
related real words or pseudowords) that are presented simultaneously, typically in
columns (hereinafter word lists) (Altani et al., 2020; Protopapas et al., 2018;). Word
lists are considered a valuable metric for defining a student's ability to read sequen-
tial words aloud with accuracy and speed but without a) contextual information from
surrounding words (Altani et al., 2020; Wolf & Katzir-Cohen, 2001) or b) parafoveally
processing of following words such as in a text format (Kliegl & Laubrock, 2018;
Rayner et al., 2016), a phenomenon known as eye-voice span according to eye-track-
ing research (Staub & Rayner, 2007).

Lists of pseudowords, on the other hand, are considered a reading measure that
gives a clear picture of letter-phoneme correspondence that the student has devel-
oped, as the latter has not formed relevant lexical representations for them, and
s/he can use only the written information for decoding them (Protopapas, 2006).
Therefore, visual or spelling reading is avoided, as this methodology often eliminates
the vocabulary factor which can influence students' performance. This factor is con-
sidered particularly important as it ensures the validity of the measurements for
older students, whose vocabulary may differ in comparison to that of younger stu-
dents (Braze et al., 2007; Mouzaki & Sideridis, 2007).



DEVELOPING THE LANGUAGE PROFILE TEST 5

Oral reading fluency should be measured using both fluency rubrics and oral
reading rate if we wish to consider all the indicators of text reading fluency —rate,
accuracy, and prosody (Valencia et al., 2010; Duong et al., 2011). Oral reading rate—
the number of words per minute read correctly (hereinafter wcpm)—is suitable for
measuring rate and accuracy (Duong et al., 2011; Valencia et al., 2010). Fluency ru-
brics, on the other hand, are used to measure qualitative prosody, which "provides
the link between fluent oral reading and comprehension" (Valencia et al., 2010, p.
272). "The rise and falls of pitch, the rhythm and intensity placed on certain words
and phrases, and the pausing between words that sometimes occurs while reading
aloud" (Schwanenflugel et al., 2015, p. 10) are the main prosodic features that dis-
tinguish fluent from poor readers and result to better comprehension (Duong et al.,
2011; Schwanenflugel et al., 2015; Valencia et al., 2010).

Cloze tests are defined as "any procedure whereby bits of some discourse are
omitted, and the task set the examinee is to restore the missing pieces" (Oller & Jonz,
1994, p. 3) and have been used to measure reading comprehension and vocabulary
at the same time. Gellert & Elbro (2013), for instance, noted that cloze tests are "sen-
sitive to individual differences in comprehension beyond word level" (p. 25), as the
student has to understand the text's ideas properly in order to fill the gaps. Similarly,
cloze tests are used for quality-oriented vocabulary assessment: students have to
emphasize context, understand word order relationships and semantics, and draw
their attention to complex-word components, and the context that a word is com-
monly used in order to successfully fill the gaps (Kongsuwannakul, 2015; Reutzel &
Cooter, 2011). From the above, we concluded that cloze tests could be used to assess
meaning (including vocabulary meaning and text comprehension) and morphosyn-
tax, two more constituents of the word's form according to LQH.

The simplest way to evaluate orthography is to administer dictation tasks in the
form of a passage or an isolated word list (Protopapas et al., 2013; Tzakosta et al.,
2011). However, it is important to note that the classification scheme of errors is
essential, as "errors are related to different types of information processing” (Pro-
topapas et al., 2013, p. 3) and may indicate various types of difficulties. Therefore,
we decided to use a single-word measure to assess students' spelling ability that
would assess the orthography and morphosyntax constitutes of a word's form as
mentioned in the LQH framework.
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2. METHOD

2.1 Instrument

2.1.1 Creating the specialised corpus “Glossa” and the annotated Frequency-
based Word List (Glossa - FWL)

The "Language profile test" comprises five subtests developed applying the corpus
linguistics methodology (Biber, 2012). To develop the measures, we created the spe-
cialized corpus "Glossa", which comprises texts from the textbooks "Glossa" for
grades 5 and 6 of upper primary school and "Modern Greek Language" for grades 1-
3 of junior high school (nine textbooks in total), which are approved by the Greek
Ministry of Education and used to teach Greek as L1 to students.

Based on Toriida (2016), we eliminated punctuation marks, foreign words, num-
bers (including dates), proper nouns, names of institutions or organizations, abbre-
viations, and special and erroneous characters (e.g., &, %) while all word tokens were
converted to lowercase including proper nouns. As a result, the specialized corpus
"Glossa" lists 18,383-word types and 100,680-word tokens derived from 521 texts.

It has been decided that the unit of measurement in the list will be lemmas in-
stead of tokens, types, or word families. Lemmas are the lexical units mainly used for
the development of word-frequency lists for educational purposes (Brezina & Ga-
blasova, 2015; Milton & Treffers-Daller, 2013; Szabo, 2015; Toriida, 2016) as, ac-
cording to psycholinguistic findings, "reflect the way words are stored and processed
by the brain" (Milton & Treffers-Daller, 2013, p. 4).

The Natural Language Processing (NLP) service that was developed by the NLP
group of the Institute for Language and Speech Processing (ILSP), namely ILSP NLP
Services (Prokopidis & Papageorgiou, 2017), was used for the detection of token
boundaries, the generation of parts of speech (POS), and lemma annotations for
each token. The annotation resulted in 5,706 lemmas deriving from 11,904-word
types, a sample size acceptable as, according to Poulos (2015), a sample's size should
be at least 5,000 words to be sufficient even for mid-frequency ranges. The free cor-
pus analysis software AntConc (version 3.5.7) (Anthony, 2018) has been used to gen-
erate the frequency lemma list "Glossa -FWL."

Consequently, the final list (Glossa—FW.L) contains the 5,706 most frequent lem-
mas that appear in the specialized corpus "Glossa." Lemmas have been placed in
descending frequency order and grouped into ten different bands according to their
percentage of text coverage.

Following Nation & Coxhead (2014), we compared the lemmas of the specialized
corpus "Glossa" to the lemmas of a reference corpus, namely the Educational Greek
Corpus (EGC), to make sure that the specialized corpus "Glossa" doesn't contain se-
rious omissions and has no errors. The EGC corpus comprises a general corpus, a
textbook, and an educators' corpus containing more than 36,250,000 words of writ-
ten texts representing modern language use . This corpus has also been awarded the
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quality seals of learning objects and metadata by "Photodentro," the Greek national
aggregator of educational content.

However, it is important to note that when designing educational materials, we
should consider both lemma frequency and distribution within a collection of texts
to accomplish greater text coverage (Pérez & Rizzo, 2014). To state this differently,
keywords should be identified, “words that are unusually frequent in a small corpus
compared to their normal frequency in the language” (Koester, 2010, p. 77). Never-
theless, before statistically defining keyness value, that is, before making the com-
parison of the "Glossa" specialized corpus to the reference corpora EGC, we used
AntConc's "Concordance Plot" tool to find the lemmas that were common across all
the students' textbooks that comprised the "Glossa" specialized corpus. We con-
cluded with this decision considering that the vocabulary used in the upper grades
of junior high school textbooks would be difficult for younger students, so finding
the common lemmas would give extra external validity to the language test we
aimed to create. The total common lemmas out of the three frequency zones and
the ten different bands of text coverage were 2,348.

To statistically define the keyness value, we used the value of log-likelihood or
Chi-square statistics and the significance (p-value). Based on Anthony & Gladkov
(2007), the first one "provides an indicator of the keyword's importance as a content
descriptor for the appeal”, while the second “represents the probability that this
keyness is accidental" (p.138). The free online corpus software UCREL Significance
Test System and UCREL Log-likelihood and effect size calculator of the University
Centre for Computer Corpus Research on Language (UCREL) (Lancaster University,
n.d.) were used to compare the frequency of Glossa-FWL words to the frequencies
of the reference corpus EGC.

Common lemmas were placed in descending order according to their keyness
value. The mean keyness value was also calculated, as in the language tests, we
wanted to include both positive (significantly frequent items) and negative keywords
(infrequent items) (Pérez & Rizzo, 2012) out of the ten bands of text coverage.

2.1.2  Developing the subtest “Word List Reading Measure”

The characteristics of the Greek orthographic transparency in the feedforward direc-
tion - from orthography to phonology - were taken into consideration for selecting
the lemmas that would comprise the "Glossa" word list reading measure (Protopap-
pas & Vlachou, 2009, pp. 994-995): "words that can be read correctly on the basis
of letter sequence alone" and words that fulfill at least one of the following criteria:
"phonemes spelled with two or more letters, such as <um> - [b]... single letters pro-
nounced as two phonemes, such as <€> - [ks]... context-depend transcriptions", such
as letters pronounced differently depending on adjacent letters such as <y> in the
word <ayxoG> - /'anxos/ against <y> in the word <yata> - /'yata/... "the general phe-
nomenon of CiV - that is, the occurrence of an [i] grapheme preceded by a consonant
followed by a vowel... " such as in the word <fAwo> (helium) pronounced ['ilio] and
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<@&6ela> (permission) pronounced /‘adia/" and lastly homographs—words with the
same spelling but different meaning, such as "<adela> (permission) pronounced
/'adia/ and <a8ela> (empty) pronounced /'adja/".

Based on the above-mentioned criteria, we selected nine lemmas from each of
the ten bands of text coverage. Furthermore, since Greek is a phonologically opaque
language in reading (Porpodas, 2006), most of the selected lemmas were negative
keywords to increase the test's difficulty. Word length was another linguistic charac-
teristic that we considered when selecting lemmas. Eye movement research sug-
gests that word length affects words' recognition, resulting in longer fixations and
refixations for longer words, measures that reflect difficulties in word recognition
(Conklin et al., 2018; Rayner et al., 2016; Tiffin-Richards & Schroeder, 2015). Conse-
quently, word length interacts with word frequency, as long, infrequent words pre-
sent longer fixations and more refixations for children (Clifton et al., 2016; Rayner et
al.,, 2016; Tiffin-Richards & Schroeder, 2015). Therefore, the online tool Num
Tool developed by Protopapas et al. (2012) was used to calculate the number of let-
ters and phonemes for each selected lemma.

Consequently, the "Glossa" word list reading measure consisted of 90 lemmas
(verbs and nouns) from 1 to 6 syllables grouped in four double-spaced, left-aligned
columns (2 columns X 22 lemmas and 2 columns X 23 lemmas) of increasing difficulty
and was printed on a single sheet of A4 paper, in Verdana 12pt. High-frequency lem-
mas (text coverage 10%—20%) were placed in the first column, while the following
three columns were covered only by mid- or low-frequency lemmas that consisted
of more than seven letters (text coverage 30%—90%). Table 1 below demonstrates
the total number of each part of speech and the number of syllables for the total of
90 lemmas that comprised the "Glossa" word list reading measure.

Table 1. Parts of speech that comprise “Glossa” word reading list

Parts of speech 2 syllables 3 syllables 4 syllables 5syllables 6 syllables Total

nouns 8 20 10 8 2 48
adjectives 2 7 6 5 1 21
verbs 4 5 2 2 0 13
participles 0 0 1 2 0 3
adverbs 0 0 1 0 0 1
pronouns 4 0 0 0 0 4
Total 18 32 20 17 3 90

2.1.3  Developing the subtest “Pseudoword Reading Measure”

Based on Protopapas et al. (2006), each word of the “Glossa” word reading measure
was turned into a pseudoword by “changing one or more phonemes so that the re-
sult remained phototactically acceptable” (p. 421). To address this criterion, we
changed one or more consonants of each word, considering “the three main pho-
netic dimensions: place of articulation, manner of articulation, and voicing”



DEVELOPING THE LANGUAGE PROFILE TEST 9

(Protopapas et al., 2006, p. 421). Furthermore, we didn’t change the place of each
word’s lexical stress diacritic (tonos in the Greek language). As a result, we changed
one consonant in two syllable long words, i.e., <téeog¢> (pronounced as / pdsos /) to
form <motog> (/pdtos/), one or two consonants in three syllables long words de-
pending on phonotactic constraints, i.e., two consonants in the word <ypadeio>
(pronounced as /¥rafio/) to form <tpageio> (/trasio /), but one consonant in the
word <Blactikoc> (pronounced as /vjastikos/ to form <Blaotidoc> (/vjastifos/), two
consonants on four and five syllables long words, i.e., the word <moAttik6¢> (pro-
nounced as /politikds/) to form <mokitipoc> (/pocitimas/).

2.1.4  Validating the subtest “Test of Spelling Achievement”

Mouzaki & Sideridis (2007; Mouzaki et al., 2008) developed a single-word measure
to assess students’ spelling ability (grades 2-5 in the Greek educational system, ages
7-11 years old). Sixty words that “ensured representation of key instructional units’
grammar and spelling rules taught in each grade were selected from the basic vo-
cabulary section in reading books, textbooks of previous years... and were arranged
in ascending order of difficulty” (Mouzaki & Sideridis., 2007, p. 216).

Nevertheless, considering that this test was, on the one hand, developed for a
younger group of students and, on the other hand, the selected words came from
students’ reading textbooks that are not in use anymore, we proceeded in its valida-
tion to make sure that the measure would be appropriate for the group of students
aged 11-15 years.

The first stage of the validation process was to verify that all words used existed
in the specialized corpus “Glossa.” The verification results showed that 10 words -
(<tapeio> - /tamio/, <p\i> - /fill/, <patowwvetar> - /matednete/, <eyxelplotei> -
/ehXiristi/, <xeipappog> - /Ximaros/, <kuvnynto> -/cinijitd/, <motilw> - /potizo/,
<péAuvon> - /molinsi/, <6wpedav> - /Doredn/, <amoxaipétnoa> - /apoXerétisa/)
were not found in our corpus. To address this gap, we used the free online tool NUM
Tool (Protopapas et al., 2012) to calculate the Levenshtein distance for deriving the
mean orthographic distance of the 20 nearest items (orthographic neighborhood).
The idea sprung from previous research (Perea, 2015; Traxler, 2012) that noted the
importance of orthographic neighborhoods in activating similar units in the mental
lexicon. The whole process verified that the orthographic neighbors of each word
were found among the four nearest items (table 2).

Stage two of the process involved verifying that all items of the measure met the
following criteria for orthographic transparency in the feedback direction—from
phonology to orthography (Protopapas & Vlachou, 2009, pp. 994-995): words that:
a) can be spelt correctly as each phoneme maps to one letter, or b) phonemes that
are spelt differently depending on adjacent phonemes, e.g., <mAdoua> -/plazma/, c)
are identified by “morphological type for grammatical infections,” d) can be spelt
correctly only because we are aware of their “historical origin for word stems tracing
back to ancient Greek” (diachronically systematic distinction).
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Table 2. Orthographic neighborhoods of each of the 10 words of the single-word test (Mouzaki &

Sideridis, 2007; Mouzaki et al., 2008).

Word of the single-word test

Orthographic neighborhoods that exist in the specialised corpus
“Glossa”

<tapeio> -/tamio/

<> - ffill/

<pOTAULWVETOL> - /matednete/

<eyxelpLotel> - /ehXiristi/

<xelpappoc> -/Ximaros/

<KUVNyNto> - /cinijitd/

<noti{w> /potizo/

<pohuvon> - /mélinsi/

<8wpedv> - /Doredn/

<anoyatpétnoa> -
/apoXerétisa/

1: Tapeiov, Tapeiov, Tapeio

2: Xnuelo, Topeig, Taxeig, taxeia, Tapia, Tapévo, Tapeiwy,
onueio, padeio, Aayeio, kadueio, Badeio

3: wéeio, YPuyeio, xnueiov

1: dipi, pAw, b, Pphia, g, PG, dehi

2: boi, NG, YA, WAG, XA, xahi, dUAo, dUAR, dUAG, UM,
doAk, doAa, dig

2: LOXQLPWVETAL, LATWVETAL, LOTOLWVOVTAL, LOTOLWVEL,
KATOELWVETAL, OPALWVETAL

3: XaVTOKWVETAL, GaoKLWVETAL, GOVIACLWVETAL, TATWVETAL,
TIEPALWVETAL, TIOYLWVETAL, LWTOAWVETAL, MELWVETAL, LOTWVECAL,
HOTLAZETAL, LOTALWOEL, LOTOLWVOTAY, LATOLWVOVTAC,
patawvovtay

1: exyelplobei

2: xelplotel

3: XELPLOTELG, XELPLODEL, UETAXELPLOTEL, EUXOPLOTEL, EKVEUPLOTEL,
eyxelpioel, Slaxelplotel

4: YWPLOTEL, XPLOTEL, XELPLOTWY, XELPLOTW, XELPLOTOU, XELPLOTAG,
XELPLOTH, XEIPLOTEG, XELPLOTEG, XELPLOMOL, XaPLOTEL

1: xelpappoug, xelpappou, xeipappov, xeipappot, xeipappo

2: Xelpappo

3: xlpatpeg, Xipapag, XelLappous, XeWappou, Aaipapyog

4: XWHATOG, XTLOWATOG, XTAMATOG, XPWHATOG, XplopaTtog,
XpApatog, xoipog, xipatpa, xhiapxog

1: kuvnynta

2: KUVNYO, KUVNYNTWYV, KUvnyntou, Kuvnyate

3: udnynTH, KUVNYWV, KUVNYW, Kuvnyouc, Kuvnyouv, Kuvnyou,
Kuvnydg, KuVNyoi, Kuvnylou, KUVNyrnow, KUVNYNOTE, KUVAYNOE,
KUVAYNoQ, KUvrynua, Kuvnynoei

2: xtilw, dpwrtilw, Tovilw, notilel, mMoutilw, nailw, opilw,
VORilw, KTi{w, Kopi{w, anotiw, anotiow

3: Ywvilw, Pnoilw, xwpilw, xtiow, xapilw, dwticw, ppovtilw,
doBiow

1: poAuvong, LOAuvon

2: 6€uvan, LOAUVONG, HOAUVEG, LOAUVE, LOAUVAY, apdAuvTn,
aupAuvon

3: moéAwaon, mdxuvon, 6§uvong, 6€uvor, poxAsuaon, uoépdwon,
Hovwn, Hovn, LoAwv, uoAupsdo, uoov

1: Swpewv, dwpedc, Swped

2: xwpav, Swpeg

3: Wodv, WPWV, XWPWYV, XWPOULV, XWPLWYV, Xwplwv, xwplov,
XWPLOV, XWPLA, XWPEL, XWPAW, XWPAS, XWPAVE, XWwPA, XPEWV

1: QIOXOULPETLON, ATOXAUPETNOE, AMOXULPETNOAV

2: AIMOXAUPETLOE, ATOXALPETIOAV, ATOXALPETA

3: XOUPETNOA, ATIOXOLPETOUCQ, ATOXALPETIOW, ATOXAULPETHOW,
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4: Yalp£TLoQ, XALPETNOE, XaUPETNoay, aubalpétnos,
auBapétnoay, anoxwpnoo, ATOXOLPETW, AMOXALPETOVCE,
QTIOXOULPETOVCAV, ATIOXALPETOUV

2.1.5  Developing the subtests “Cloze Test and Oral Reading Fluency Text”

Two public informational texts (readability index of 48.51) (easy text) and 50.9, re-
spectively (difficult text), were selected as those text genres are commonly used for
assessing reading comprehension (Delgado et al., 2018). In addition, those texts
were measured for their readability for upper primary and junior high school stu-
dents (Giagkou, 2009), following the cloze procedure, which did not exist in the
above-mentioned students’ textbooks. A third text, a narrative one (readability index
41.57), also checked for its readability by Giagkou (2009), has been used for assessing
students’ oral fluency. This text was administered individually.
Then, the cloze tests were created, following the cloze procedure method as
mentioned by Giagkou (2009):
e Adding words or phrases to have texts of 180-212 words that require 35 gaps as
“an acceptable standard error of 3.3 requires at least 100 students and 35 gaps
per text” (Giagkou, 2009, p. 228). The “easy” cloze test (readability index 48.51)
consisted of 198 words (112 content words and 76 function words), while the
“difficult” cloze test (readability index 50.9) consisted of 206 words (113 content
words and 93 function words). Previous research has also highlighted that word
frequency is strongly related to the difficulty level of a text (Chen & Meuers,
2016; Leroy & Kauchack, 2014). Based on those assumptions, we searched in the
specialized corpus “Glossa” for the frequencies of the above-mentioned content
words of both texts. Concerning the “easy” text, there were 94 out of 112 con-
tent words in the corpus (47 words (41.9%) of high and equal words of medium-
frequency), while, in the “difficult text,” we found 90 out of 113 content words
(42 high-frequency words (46.7%), 48 medium-frequency words (53.3%)).
e Deleting every 5th word of the text, leaving the first and the last sentence of
each text intact, proper names, numbers, adjectives relating to frequency and
duration, and abbreviations. In those cases, we deleted the following word.

2.2 Pilot

A small-scale pilot administered the initial version of each sub-test to 117 primary
and junior high school students (aged 11-15 years). Minor changes were made to
some of the sub-tests due to the findings. The tests were administered individually
for the "Glossa" word list measure, the pseudoword reading measure and the oral
reading fluency measure. According to Seymour (2005), we should consider reading
accuracy and speed in regular orthographies like Greek. So, for calculating the aver-
age time needed for reading the word list, each student's reading was recorded using
a smartphone's pre-installed voice recording application.
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According to our data analysis, the time limit has been set to one minute. Also
we took the last 23 words off for the pseudoword reading test, as no student could
read them within the one minute time limit. Moreover, 12 words that the students
easily recognized while reading them were discarded. These word exceptions were
necessary to address a normalization of the target group. The sub-tests of spelling
achievement and the cloze tests were administered in group sessions. No revisions
were needed for the oral reading fluency and spelling achievement measures. Re-
garding the cloze test, piloting helped us decide on the synonyms we would accept
as correct answers. Following Kleijn et al. (2019), we opted for semantic scoring of
cloze tests in contrast to exact scoring, as when measuring both readability and com-
prehension, “it seems illogical to fault a reader for filling in an acceptable answer
(e.g., a synonym), rather than the original word” (p. 560).

2.3 Participants

2.3.1 Participants and setting

Participants were 346 students (196 girls and 150 boys), ages 11-15 years old (mean
age 12.89, SD=1.07 years) in the 6™ grade of primary school (n=108), 1%t (n=121), 2"
(n=76) and 3" (n=41) of junior high school of ten primary schools (nine public and
one private) and seven high schools (six public and one private) in Attica area. School
selection followed a stratified randomization approach to include schools from
higher (four primary and four junior high schools) and lower (six primary and three
junior high schools) socio-economic regions in Attica. Students were selected ran-
domly from each class, but only those whose parents gave written consent to partic-
ipate in the research were included in the study.

All participating students were fluent speakers of the Greek language, had never
been retained in the same grade, and did not suffer from any mental or emotional
impairment that prohibited their enrollment in the regular education class of their
school. Students were tested individually in the “Glossa” reading word, pseudoword
measures, and oral reading fluency measures, while they were tested in groups of
20in the cloze test and the revised measure of single-word spelling. The above-men-
tioned measures were administered in one or more days, depending on the number
of students from each school. If a student was absent on the second day of testing,
his/her test data from the previous session were excluded from the study. Data col-
lection lasted approximately two months (April-June 2018).

The procedure was the same as in the pilot: students were tested individually,
and their reading was recorded using the pre-installed voice recording application of
a smartphone on word reading accuracy and speed, pseudoword reading fluency,
and oral reading fluency measures. The spelling, vocabulary, and silent reading com-
prehension measures were administered in group sessions. Measures were admin-
istered in one or two sessions depending on how many students from each school
participated in the research.
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2.4 Measures

Word reading accuracy and speed were tested with the “Glossa” word reading meas-
ure. Students were instructed to name within one minute each word (90 words in
total) of the printed sheet as fast as possible without making errors, starting from
the top of the list of each column and moving to the bottom. Only the responses
that were given within the one minute time limit were taken into consideration and
were scored as follows: one point for each phonologically correct and accurate use
of stress (maximum of points = 90); one point for each phonologically correct and
accurate use of stress of mid or low-frequency words of 7-13 letters (maximum of
points = 48). All other responses received no points, e.g., phonologically correct but
inaccurate use of stress, syllables’ or phonemes’ omission. The maximum number of
points for this measure was 138.

Pseudoword reading fluency was tested with the “Glossa” pseudoword reading
measure. The instructions for students were the same as those in the “Glossa” word
reading measure, but here students had to read 55 pseudowords within one minute.
Only the responses that were given within the one minute time limit were taken into
consideration and were scored as follows: one point for each phonologically correct
and accurate use of stress (maximum of points = 55); one point for each phonologi-
cally correct and accurate use of stress in mid- or low-frequency words of 7-13 words
(maximum of points = 20). All other responses received no points, e.g., phonologi-
cally correct but inaccurate use of stress, syllables’ or phonemes’ omission. The max-
imum of points for this measure was 75.

Oral reading fluency was tested with the prementioned narrative text. Students
were advised to read the text orally, as they would in class. If they came to a word
they could not read, they should try to do their best or skip it. No assistance was
provided for unknown words. The rate was defined as the number of words students
read correctly (including the stress diacritics) within one minute (wcpm). Prosody
was scored—scores ranged from one to four—using the qualitative fluency rubric of
Fountas & Pinell (2009), titled “Six Dimensions Fluency Rubric.” This rubric comprises
five dimensions that rate reading prosody and precisely rate, phrasing, intonation,
pausing, stress, and the integration of the five dimensions indicated above.

To control for possible variation in scoring and following Sarris & Dimakos (2015,
p. 52), we asked three different and experienced Greek primary school teachers that
had no connection with this study to score all students’ recordings. Then the mean
value of the three scorers for each dimension was calculated. The average value of
all dimensions was set as each student's prosody score. The maximum number of
average points for this measure was four.

Spelling was tested with the revised single-word test (Mouzaki & Sideridis, 2007),
following the guidelines of its developers as mentioned above but changing its scor-
ing. Specifically, the group of students was instructed to write on the A4 sheet that
was distributed to them (two numbered columns, 30 lines per column, with the ap-
propriate space for writing the word). Following Mouzakis & Sideridis (2007), “during
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administration, the examiner first pronounced each word in isolation and then in
context to demonstrate its use. After repeating the word in isolation for the second
time, the examiner asked the students to write the word in the numbered space
corresponding to each word” (p. 216). We scored the test as follows: one point for
each word with accurate spelling (maximum 60 points), one point for each accurate
morphological spelling (maximum 48 points), one point for each accurate etymolog-
ical and historical spelling (maximum 134 points), and one point for each accurate
spelling of mid- or low-frequency words (maximum 33 points). The maximum num-
ber of points for this measure was 275.

Silent reading comprehension and vocabulary were tested with the two cloze
tests mentioned above. Following the procedure of the pre-tests, we opted for se-
mantic scoring. In addition, if a student had not filled in 1/3 of the gaps in one cloze
test, we excluded all his/her data from the abovementioned tests. We scored the
test as follows: one point for each correct word in the “easy” cloze text (maximum
35 points), one point for each correct word in the “difficult” cloze text (maximum 35
points). We also gave a bonus of five points to each student who scored higher in the
“difficult” text than in the “easy” text. So, the maximum number of points a student
could score from both cloze texts plus bonus points was 75 points. A summary of the
maximum points per measure is shown in Table 3 below.

Table 3. Language Profile’s measures and maximum points per measure

Measure Max.
points

“Glossa” reading measure for testing reading accuracy and speed 138
“Glossa” pseudoword reading measure for testing pseudoword reading fluency 75
Narrative test for testing oral reading fluency 4
Revised Single-word test (Mouzaki & Sideris, 2007) for testing spelling 275
Cloze tests for testing silent reading comprehension and vocabulary 75

3. RESULTS

Language profile subtests’ raw and factor scores were converted to z-scores (M =0,
SD = 1) using SPSS v23.0 to facilitate interpretation across the measures.

The reliability coefficient (Cronbach’s alpha) for all Language Profile subtests (word
and pseudoword reading, spelling, cloze test) was strong as it exceeded the 0.5 cut-
off suggested by Sarafidou (2011) as a value for acceptable reliability. Concerning
the subtest of oral reading fluency, both the reliability of the three scorers of the
prosody scale developed by Fountas & Pinnell (2009) and each prosody’s dimensions
were also satisfactory (a > 0.7) (Table 4).
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Table 4. Language Profile subtest and “Six Dimensions Fluency Rubric” reliability index

Language profile subtests Cronbach's Alpha
Word reading 0.75
Pseudoword reading 0.805
Spelling 0.942
Cloze test 0.826
Six Dimensions Fluency Rubric

Rate 0.804
Phrasing 0.806
Intonation 0.812
Pausing 0.801
Stress 0.792
Integration 0.861
Prosody score 0.977

Regarding the subtest word reading accuracy and speed (M=50, SD=10), most stu-
dents (54.90%) achieved average performance values, a few students (3.76%) pre-
sented low performance, and 41.37% of students achieved a high-performance score
(57.98%). Regarding lower performance compared to all other subtests, we observe
a smaller value range in word reading. When looking at the average performance,
the range is even smaller as many students recorded few values (Table 5).

Table 5. Students’ performance in “Glossa” word reading measure subtest

Performance Students’ scores Frequency Percent Cumulative Percent
0.09 1 0.29 0.29
Low 6.36 1 0.29 0.58
12.81 3 0.87 1.45
19.27 4 1.16 3.76
25.72 4 1.16 3.76
32.17 18 5.20 8.96
Average 38.62 28 8.09 17.05
45.08 46 13.29 30.35
51.53 98 28.32 58.67
High 57.98 143 41.33 100.0
Total -- 346 100.0 --

In the subtest of pseudoword reading fluency (M=50, SD=10), the range in low and
average performance values is relatively large. In contrast to the other subtests, only
23 students (6.65%) achieved high-performance scores. Most participants concen-
trated on average performance values, much more than in the “word reading test,”
since 306 students (88.43%) responded within this range. Table 6 below summarizes
the scores for this subtest.
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Table 6. Students’ performance in “Glossa” pseudoword reading measure subtest

Performance Students’ scores Frequency Percent Cumulative Percent
Low scores range 21.39-29.79 17 4.93 0.29-4.91
Average scores range 30.49-62.00 306 88.44 5-20-93.35
High scores 62.7 4 1.16 94.51
63.4 19 5.49 100.0
Total -- 346 100.0 --

The results for each of the six prosody rating scale factors (Fountas & Pinell, 2009)
and the overall prosody score are shown below (Table 7). Regarding the rate dimen-
sion, in 15 cases (4.33%), the scores were relatively low, while a large part of the
sample achieved average (45.67%) or high performance (50%) scores. The phase di-
mension scores are similar to those in the rate dimension. However, the number of
participants in the scoring is distributed differently. We also observed a decrease in
the percentage of students who achieved high-performance scores.

Table 7. Students’ performance in rate and phrase dimensions

Performance Students’ Frequency Percent Cumulative
scores percent
rate phrase rate phrase rate phrase rate phrase
16.66 18.13 2 1 0.58 0.29 0.58 0.29
Low 21.48 22.9 9 9 2.60 2.60 3.18 2.89
26.31 27.67 4 8 1.16 2.31 4.34 5.20
31.13 32.44 12 13 3.47 3.76 7.80 8.96
Average 35.95 37.21 22 24 6.36 6.94 14.16 15.90
40.77 41.98 24 32 6.94 9.25 21.10 25.14
45.60 46.75 41 45 11.85 13.01 32.95 38.15
50.42 51.52 59 69 17.05 19.94 50.00 58.09
High 55.24 56.28 85 66 24.57 19.08 74.57 77.17
60.06 61.05 88 79 25.43 22.83 100.0 100.0
Total - - 346 100.0 100.0 -- --

It is worth mentioning that in intonation, students scored the highest value (24.09)
for low performance compared to other dimensions. Once more, most of the stu-
dents (53.17%) achieved average-performance scores. Compared to the different di-
mensions, pausing had the lowest score (13.82) and the highest percentage of low-
performance students (6.64%). Students’ scores in both dimensions are shown in
Table 8 below.

Regarding the stress dimension, students’ response distribution is mainly aver-
age, while the range of average performance scores is relatively high. In the integra-
tion dimension, however, most students achieved high (48.55%) or average perfor-
mance (46.54%). Table 9 below shows students’ scores in both dimensions.
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Table 8. Students’ performance in intonation and pausing dimensions

Performance  Students’ scores Frequency Percent Cumulative
percent
intona-  paus- intona-  paus- intona-  paus- intona-  paus-
tion ing tion ing tion ing tion ing
24.09 13.82 11 2 3.18 0.58 3.18 0.58
Low 28.73 18.9 10 3 2.89 0.87 6.07 1.45
- 23.98 -- 4 -- 1.16 - 2.60
-- 29.06 -- 14 -- 4.05 -- 6.65
33.37 34.14 9 17 2.60 491 8.67 11.56
Average 38.01 39.22 35 26 10.12 7.51 18.79 19.08
42.65 44.3 34 39 9.83 11.27 28.61 30.35
47.29 49.38 40 61 11.56 17.63 40.17 47.98
51.93 - 66 - 19.08 - 59.25 --
High 56.57 54.46 61 68 17.63 19.65 76.88 67.63
61.21 59.54 80 112 23.12 32.37 100.0 100.0
Total -- -- 346 346 100 100 -- --

Table 9. Students’ performance in stress and integration dimensions

Performance Students’ scores Frequency Percent Cumulative Per-
cent
stress inte- stress inte- stress inte- stress inte-
gration gration gration gration
20.4 17.74 1 2 0.29 0.58 0.29 0.58
Low 24.99 22.39 10 10 2.89 2.89 3.18 3.47
29.58 27.04 10 5 2.89 1.45 6.07 4,91
34.17 31.69 12 9 3.47 2.60 9.54 7.51
Average 38.76 36.34 41 25 11.85 7.23 21.39 14.74
43.35 40.99 28 24 8.09 6.94 29.48 21.68
47.94 45.64 54 44 15.61 12.72 45.09 34.39
52.53 50.30 58 59 16.76 17.05 61.85 51.45
High 57.12 54.95 57 56 16.47 16.18 78.32 67.63
61.71 59.60 75 112 21.68 32.37 100.0 100.0
Total -- -- 346 346 100 100 - -

Finally, the prosody dimension (Table 10) has the broadest scores across all perfor-
mances compared to the other dimensions. Most students are average performers
(82.95%) and are essentially "split" into many different scores rather than many stu-
dents populating a particular performance. However, the upper scores of this aver-
age range have been achieved by many students. Low percentages of students have
achieved low (4.91%) or high-performance scores (12.14%).

The last parameter measured in terms of reading is students’ reading rate, equal
to the total number of words read correctly in one minute (Duong et al., 2011; Pro-
topapas & Skalamboukas, 2008; Valencia et al., 2010). This last category has a rela-
tively wide range of low, average, and high scores, but the frequency, i.e., the
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number of students who achieved this performance, is small. We also observe low
distribution frequencies among students, ranging from one to four for each value in
this range (Table 11).

Table 10. Students’ performance in prosody dimension

Performance Students’ scores Frequency Percent Cumulative percent
Low scores range 16.83 -30.20 17 4.91 0.29-4.91
Average scores range 30.20-59.46 287 82.95 5-20-87.86
High scores 60.29 15 4.34 92.20
61.13 27 7.80 100.0
Total - 346 100.0 --

Table 11. Students’ performance in reading rate

Performance Students’ scores Frequency Percent Cumulative Percent
Low scores range 21.47-30.93 17 491 0.29-4.91

Average scores range 32.33-64.23 313 90.46 5.20-95.38

High scores range 64.58 - 90.51 16 4.62 96.53 - 100.0

Total - 346 100.0 --

Regarding the cloze test, all performances have a range of values. In addition, the
low and high-performance values exceed the range observed in the abovementioned
subtests. The comparable rise in the range of the high scores should be highlighted,
as only a few students have achieved a specific score, but a few students have
achieved a significantly extended range of scores. Consequently, the number of stu-
dents with an average score evaluated increased by more than half the number of
students in the score group, despite a rise in both low and high-performance values
(Table 12).

Table 12. Students’ performance in cloze test

Performance Students’ scores Frequency Percent Cumulative Percent
Low scores range 21.86-34.77 17 491 0.29-4.91

Average scores range 35.76 - 59.60 296 85.55 5.78 -90.46

High scores range 60.59 —148.97 33 9.54 92.77 - 100.0

Total -- 346 100.0 --

Ultimately, the average and high-performance values of the spelling subtest demon-
strate a relative reduction in the percentage of students within those performances.
Overall, more than half of the students (84.68 %) had average performance scores,
with fewer having high-performance scores (10.69%) and even fewer having low-
performance scores (4.62 %) (Table 13).
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Table 13. Students’ performance in cloze test

Performance Students’ scores Frequency Percent Cumulative Percent
Low scores range 13.02-29.75 16 4.62 0.29-4.62
Average scores range 30.15-60.42 293 84.68 5.20-89.31
High scores range 60.82 -64.41 37 10.69 90.75-100.0
Total -- 346 100.0 --
4. DISCUSSION

The main aim of the present study was to develop a language test that both regular
and special needs teachers could use to assess students aged 11-15 years old literacy
skills with Greek as L1, emphasizing the underlying component skills of reading flu-
ency and comprehension.

Concerning word reading accuracy and speed, our results showed that the distri-
bution of students' performance was mainly in the average performance values
(54.9%), followed by the high-performance score (41.2%). In contrast, a few students
(13 students, or 3.9%) had low performance. This result is consistent with previous
evidence showing that reading accuracy in transparent languages such as Greek is
achieved as early as in the middle elementary grades (Protopapas et al., 2007?).
However, we would expect that most students would achieve the highest score in
this subtest as previous research concerning transparent orthographies suggests an
increase in the speed of reading word lists in students of upper in comparison to
students at lower primary school (Altani et al., 2020).

Consequently, any differences found in students' performance, especially in av-
erage performance values, may be closely related to vocabulary knowledge (Altani
et al., 2020; Protopapas et al., 2013?), that seem to affect the reading of words at
least up to the junior high school (Protopapas, 2017).

In this regard, it is characteristic that 61.6% of the students in the sample read
all the high-frequency words correctly in one minute, while only 27.5% of the stu-
dents had a similar performance with the medium-frequency words. As confirmed
by eye movement research, the frequency of occurrence of the word is associated
with the individual's vocabulary, being a positive factor in recognizing it and conse-
quently to student’s reading skills (Clifton et al., 2016; Rayner et al., 2016; Terzopou-
los et al., 2017).

Likewise, in the subtest of pseudoword reading fluency, most participants —306
in total (88.4%)—had average performance values. At the same time, a small per-
centage is concentrated in the low (4.9%) and high performance (6.7%). Most stu-
dents did not make errors in graphophonemic correspondence but in stress assign-
ment accuracy (87.9% of students). Specifically, only 6.6% of the students managed
to correctly stress all the pseudowords consisting of 6 characters within one minute,
compared to 63.6% of the students who correctly stressed the words with a corre-
sponding number of characters within one minute in the language test "reading
words." The percentages are even lower in reading pseudowords and words
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consisting of 7 to 13 characters. Thus, only 5.8% of students stressed all the
pseudowords correctly within one minute, compared to 27.7% who stressed the cor-
responding words correctly within the same time.

Our findings are in accordance with previous empirical evidence of pseudoword
reading, noting that the stress error for pseudowords was proportionally disanalo-
gous compared to word reading, even for students aged 12-15 years old (Protopa-
pas, 2006; Protopapas et al., 20072). Evidently, “stress assignment is not simply an
index of general reading ability... as pseudowords do not have internal lexical repre-
sentations and must be stressed by recourse to the printed diacritic” (Protopapas,
2016, p. 4). In addition, evidence from eye movement research suggests that the
influence of the sublexical pathway is reflected while reading pseudowords, as
“length effects are particularly large for pseudowords compared with words” (Yap &
Balota, 2015, p. 31).

As previously mentioned, wcpm is largely used as a measure of rate. Neverthe-
less, regarding prosody, we opted for assessing the indicators of oral reading fluency
separately using both wcpm and the "Six Dimensions Fluency Rubric" (Fountas & Pi-
nell, 2009). As a result, a more detailed understanding of oral reading fluency and
fluency assessment was gained. Overall, we found that the rate was strongly aligned
with the separate indicators of prosody (Valencia et al., 2010). In particular, a signif-
icant portion of the sample (45%) appears to have attained intermediate values in
the rate dimension, or the pace at which a reader goes through the text, with most
of them (17.1%) recording a performance of 50.42. Nevertheless, the remaining half
of the participants achieved relatively high scores for this category (25.4%, a score
of 60.06 and 24.6%, a score of 55.24). The results of the statistical analysis are similar
in both the pausing parameter and the phrase parameter, where the performance
of most participants is characterized as "average" (41.3% and 52.8%, respectively) or
"high" (52.1% and 41.9%, respectively). Those findings are in agreement with previ-
ous research, which highlights that in older students, as the reading rate increases,
the time of reading pauses decreases (Benjamin et al., 2013; Sarris et al., 2018;
Schwanenflugen et al., 2004; Schwanenflugen et al., 2015) and reading skills become
automated (Protopapas & Skalamboukas, 2008). As a result, students decode with
greater proficiency while utilizing larger spelling sets, e.g., at the level of syllables
rather than the level of the graphemic correspondence (Sarris et al., 2018).

As expected, the results of the dimensions of intonation and stress are consistent
with those of the previous dimensions. Specifically, the performance of most stu-
dents can be characterized as "average" (53.2% and 55.8% of students, respectively),
while "high" performance was recorded by 40.7% and 38.2%, respectively, of the
participants. This is also in accordance with previous evidence showing that even
students at upper junior high school have difficulties with stress assignments or in
applying while reading punctuation marks (Anastasiou & Protopapas, 2015; Protopa-
pas & Skalamboukas, 2008).

The reading rate results (wcpm) confirmed that automaticity and prosody are the
two critical components of reading fluency (Benjamin et al., 2013). As expected, the



DEVELOPING THE LANGUAGE PROFILE TEST 21

results of the reading rate were consistent with those of prosody. It was, therefore,
expected that categories (high, average, and low) would also be observed in the
reading rate (wcpm).

Turning now our discussion to the assessment of silent reading comprehension
and vocabulary with the cloze test, there was a range of values in all performances -
low, average, and high. Notably, variability in students’ performance is affected by
both the breadth of their vocabulary and their reading comprehension, which is di-
rectly related to their reading ability (Altani et al., 2020; Denton et al., 2011; Guo et
al., 2011; Landi, 2010; Ouellette et Beers, 2010; Protopapas & Skalaboukas, 2008;
Protopapas, 2016; Yildirim et al., 2014).

We would also like to account for the association between word frequency and
vocabulary as predictors of word knowledge. Overall, we found that only 51. 45% of
our total sample was awarded the plus five bonus points for filling in more gaps in
the “difficult” cloze text, while, according to our findings, students’ grade did not
affect those results. As we noticed when generating the "Glossa-FWL" frequency
lemma list from the "Glossa" specialized corpus, most low- and medium-frequency
words are found in the junior high school textbooks for grades 1, 2, and 3. Therefore,
we hypothesized that students' vocabulary would enrich as they moved through the
grades. Consequently, we expected that the percentage of students who obtained
the plus five bonus points would be higher in the 2nd and 3rd grades of junior high
school compared to that of the other two grades. This expectation, however, was
not met since only 12.43% and 5.49% of students in grades 2 and 3 of junior high
school, respectively, received the bonus of five points, compared to the 17.92% of
students in the 1st grade of junior high school and the 15.61% of students in the 6th
grade of primary school.

From this point of view, our results are consistent with previous research that
strongly associates word frequency as a metric for estimating word difficulty (Leroy
& Kauchack, 2014), highlighting the influence of word frequency on reading compre-
hension (Chen & Meurers, 2016). Consequently, students’ individual differences,
with regard to the quality of their lexical representations, affect lexical precision in
both lexical access and reading comprehension (Andrews & Hersch, 2010; Andrews
& Lo, 2012; Andrews et al., 2020; Hersch & Andrews, 2012) as links between the
nodes of the mental lexicon result in higher network connectivity for high-frequency
words (McCarthy & Miralpeix, 2020; Steyvers & Tenenbaum, 2005), while low-fre-
qguency words have fewer connections (Hills et al., 2009).

Finally, performance comparisons in the spelling subtest revealed that the range
of low, average, and high values still exists. However, there is a relative decrease in
the frequency of individuals who have given specific performances: more than half
of the participants had average performances (293 in total, 84.7%), fewer had high
performance (37 people in total, 10.7%), and even fewer low performance (16 in
total, 4.6%). The low percentage of students in the "low" performance is to be ex-
pected given that students of this age group have developed, although they continue
to develop, the awareness of derivational morphology and morphology of



22 R.G.THOMA

compounds (Douklias & Konstantinidou, 2010; Kuo & Anderson, 2006; Padeliadou &
Rothou, 2011).

Our findings of a more significant concentration in the "average" performance
were imminent due to the substantial asymmetry that characterizes the Greek lan-
guage in the feedforward direction because of the historical origin of word stems
tracing back to ancient Greek (Protopapas & Vlachou,2009; Protopapas et al., 2013b).
Although students of that age group have already developed their awareness of in-
flectional morphology (Kuo & Anderson, 2006; Douklias & Konstantinidou, 2010), we
should not disregard the spelling challenges of the historical spelling that character-
izes the Greek language, especially when it is located "inside a word where students
may need to recall different representations of the same phoneme" (Xanthi, 2017:
3).

Based on our data, the most striking example of the spelling challenges posed by
historical spelling was found during the classification of students’ individual errors:
31.5% of them did not make any grammatical (morphological) errors. The corre-
sponding percentage for historical errors was only 1.77%. Similar conclusions regard-
ing the number of historical spelling errors in relation to morphological errors are
also mentioned in previous research (Protopapas et al., 2013°; Xanthi, 2017).

5. CONCLUSION

This paper described the implementation of corpus-based techniques for developing
the Language profile test, which both regular and special needs teachers can use to
assess students' literacy skills, focusing on the underlying component skills of reading
fluency and comprehension. Despite the method's limitations (sample de-
mographics, such as age, gender, and socioeconomic status, were not included as
covariates and may have influenced the results, and no norm-referenced measures
were used to assess students' cognitive abilities, such as processing speed, working
memory capacity, and fluid reasoning), the analysis produced the following results:

e A specialized corpus that consists of texts that are included in the approved by
the Greek Ministry of Education students’ L1 textbooks “Glossa” for grades 5-6
of upper primary school and “Modern Greek Language” for grades 1-3 for junior
high school. Those textbooks are used for teaching the Greek Language as L1.

e Alemmas list consisted of the 2,348 common lemmas across the above-men-
tioned students’ textbooks.

e The Language profile test, which is addressed to students aged 11-15 years old,
has been developed considering the corpus-based techniques and is freely ac-
cessible to all interested parties.

After administering the test to a representative sample of students aged 11-15, var-

ious conclusions were drawn concerning students’ assessment of underlying compo-

nent skills of reading fluency and comprehension as each subtest measured those.

These findings emphasize the importance and effectiveness of using specialized cor-

pora for developing language assessment tools using language material familiar to
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pupils, like the one in students’ textbooks that is also included in the curriculum.
Likewise, as confirmed by the analysis, this practice will help teachers determine stu-
dents’ profiles of strengths and weaknesses in the main constituents of a word’s
identity (orthography, phonology, morpho-syntax, and meaning) for developing an
effective intervention plan that would help them progress.

Future steps should focus on validation checks and investigating the effect that
covariates, like the sample’s demographics, may have with a larger sample size. Alt-
hough Cormier et al. (2022) concluded that language abilities have a significant im-
pact on cognitive test performance, we believe that future research should focus on
measures such as cognitive abilities, which are linked to academic performance and
predict performance on a variety of tasks, including comprehension and vocabulary
(Finn et al., 2014). Considering that those measures, at least in Greece, should be
administered by psychologists and not by teachers, close cooperation with experts
in the field should be established. As stated in this paper, the Language Profile test
has been developed mainly to be used by teachers. In this regard, the teachers’ role
in validating the tool —reviewing and administering the material - is considered in-
dispensable.
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