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Introducing...

N
\\|” an open-source readability platform and a dynamic digital repository of

children’s literature texts in Romanian.

Lectura = Reading

http://www.lemi.ro/

pentru mine =for me
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Why LEMI?

Readability: Key characteristic of texts as linguistic constructs to be
processed by the human mind, referring to the set of features that influence
the reader’s understanding and reading efficacy (Collins-Thompson, 2014)
School text readability: Focus of numerous studies (e.g., Shanahan et al., 2016)
with impact on educational interventions and policies

Studies on readability formulas for Romanian: Relatively scarce (e.g. Garais,

2011; Garais & Enaceanu, 2011); text complexity features (e.g. Toma et al., 2021)

As of today, there is no platform, tool, or app that integrates a
research-based readability formula for the Romanian language
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Readability: Beyond Education

Interest spans over a century, stemming from
educational needs during the Great Depression.
Leavy & Grey's 1935 study identified style, especially
sentence length and word complexity, as crucial readability factors.
Emerged in the 1950s and remain stable, validated
by over 200 formulas and numerous studies by the 1980s.
Word and sentence length, lexical choices.
Education, healthcare, law, business, public
administration, research, enhancing accessibility for specific audiences.
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Readability Formulas

%  Formula Evolution: primarily developed by U.S. researchers, analyze English text

characteristics.
o  1940s: Dale-Chall, Flesch Reading Ease
o 1950s: Gunning Fog Index
o  1970s: Fry Readability Graph, Simple Measure of Gobbledygook, Flesch-Kincaid Grade Level Test
o  Otherindices: Coleman-Liau, Automated Readability Index

International Development: in the 1960s, Sweden's Lasbarhetsindex (LIX),

Global Formulas: French's Kandel and Moles Index, Italian's Gulpease Index, and Spanish's
INFLESZ scale.

% Romanian Readability: L1 and L2 formulas, automated writing assessment tools
(ReaderBench)

* %
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Tool Integration

% Current State: No platform, tool, or app currently integrates a
research-based readability formula for the Romanian language. This also
applies to digital tools that provide access to children’s literature texts based
on readability levels or offer automatic readability assessment.

% English-Language Tools: Text Inspector (U.K., Bax, 2012) and ARTE (U.S,,
Choi & Crossley, 2021), not applicable to Romanian.

% Unique Features: Our tool provides access to a self-compiled digital
repository of children’s texts, with filtering options (age, grade, and
readability level)
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Building the LEM! Romanian children’s literature corpus

% Analysis of Romanian language and literature textbooks (grades I-1V)
> Database of all reading texts that appear in primary textbooks

% Surveys to three target groups (grades I-1V): teachers, parents, children
1. Evaluate their satisfaction with their Romanian textbooks;
2. Give examples of texts that children at their level enjoy;
3. Givelevel-appropriate recommendations of authors and/or texts.



The LE

% Reading texts digital repository:

*
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Original or adapted to level,;
Primarily fiction or poetry;
Romanian or foreign writers;

Classic or modern (publication date);
Assigned age group and level.

is study: 80 texts (33,154 words)
45 classic Romanian texts;
9 modern Romanian texts;
9 classic foreign texts;
17 modern foreign texts.

Tup. Imposibil e doar un cuvant
(Fragment adaptat; text pentru
audiere prin citire de cdtre adult)
Alex Donovici

A fost odata ca niciodata o padure mare si

frumoasa, din care oamenii inca nu taiasera copacii
si unde animalele si pasarile traiau fericite. La

marginea unui luminis isi avea cuibul o ciocarlie. Da,

o ciocarlie, acea pasare micuta care canta atat de
frumos cum putine pasari o pot face. In fiecare
dimineata, ciocarlia zbura sus, sus de tot, cat mai
aproape de soare, si canta. Soarele era fericit sa o
auda de fiecare data cand rasarea si, drept
multumire, lumina cu bunatate padurea si ii invaluia
vietuitoarele cu razele lui calde.

Ciocarlia canta cu atat mai frumos cu cat era
mai fericitd. In cuib avea sase oua de care avea
grija ca de ochii din cap si abia astepta ca din ele s&
iasa puii. Minunea s-a intdmplat intr-o dimineata,
chiar dupa ce pasarea ii cantase, ca de obicei,
soarelui. Puii au inceput sa iasa unul cate unul din
oua, sa ciripeasca vioi si sa intinda cioculetele
flamande dupa mancare. Dar nu toti. Doar cinci. Cel
de-al saselea ou se misca prin cuib, se rostogolea,
ca si cum puiul din el incerca din rasputeri sa-i
sparga coaja, dar nu avea forta s-o faca. Ciocarlia il
privea ingrijorata, cu sufletul la gura. Ma iertati, la

Romanian children’s literature corpus

cioc. S-a hotarat sa ajute puiul sa iasa la lumina si a
lovit cu grija coaja oului, ca s-o sparga. O bucata de
coaja s-a desprins si ciocarlia a vazut fericita cum
ultimul sau puiut, o fetita-ciocarlie, scoate
capsorul la lumina. Dar tot nu putea sa iasa, asa ca
mama ei a luat una cate una bucatile de coaja din
jurul ei, iar puiuta s-a eliberat in sfarsit. in acel
moment, bucuria s-a transformat in durere. Desi
ciripea vesela, micuta ciocarlie nu avea aripioare,
iar piciorusele fi erau scurte, mult prea scurte.
Fratiorii ei sareau veseli prin cuib, dar ea abia se
misca.

Ca 0 mama buna, ciocarlia a incercat sa aiba
grija de toti puii. Chiar daca cei cinci cu aripioare
fugeau care incotro si cea mica statea mai mult in
cuib. In fiecare dimineata, mama le aducea seminte
si isi hranea toti puii, rand pe rand, ca sa nu ramana
flamand niciunul dintre ei. Seara le canta tuturor
inainte de culcare.

Micuta era prima care ii iesea mamei in
intdmpinare de fiecare data cand se intorcea la
cuib. Topaia vesela pe piciorusele ei scurte, asa ca
ciocarlia i-a dat numele Tup.
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LEM! readability cross-platform web-based application
% Visitors: |

. . \\Y.7s Dk DBCERRGGS: ST S Cori
o Access LEMI information. Ny

I Fa-i pe copii sa dés€opere
magia textelor us@r de citit!

©

150 autori 100 autori pentru copi
romani straini de 7-11 ani

—3] Intrain platforma

Despre LEMI

De ce nu citesc cu placere copiii din ziua de azi?

Unul din motive este faptul ca textele pe care le citesc copil, in primi ani de contact cu activitatide
lecturare, sunt prea complexe din punct de vedere lingvistic

Exista studil care recomanda ,sporirea motivatiel elevilor pentru lectura prin cresterea increderi n el
insisi ca cittorr”(vezi Reading lteracy In Ireland in PISA 2018: Performance, policy and practice, pagina
150; document complet aic). lar increderea creste atunci cand textele au un grad de complexitate si
izibilitate (readabilty in iteratura de specialitate) cat mai adaptat varstei sau nivelului scolar.

LEMI este primul instrument digital din Romania care integreaza metode de analiza a complexitati
ingvistice a textelor pentru lectura scolara. Pentru crearea instrumentului digital LEM, echipa 5




LEM! readability cross-platform web-based application

o Access LEMI information.
o Register for free.
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EM! readability cross-platform web-based application

Authenticated users:
o Browse & filter text collection. Results displayed with metadata +

excerpt. Texts readable online or downloadable in PDF format.

Despre Q Cautare Analiza Documentafie Stiri Echipa & Karla ~

Exploreaza baza de'date LEMI

GG wsemico| iz =

Marco Polo
(Fragment adaptat din ,,Micii mei
eroi”)

Javier Alonso Lopez

Nu-i asa ca e amuzant sa explorezi? Sa vizitezi
castele imense, sa vezi animale salbatice si sa
intalnesti persoane cu traditii total diferite de ale
tale. Si e aproape la fel de amuzant sa le povestesti
prietenilor despre tot ce ai intalnit pe parcursul
aventurilor tale si sa-i vezi cum fac ochii mari cand
descrii minunatiile pe care le-ai vazut.

Sunt Marco Polo. in vremurile cand m-am

& sl sl

Cum sigur stii, Venetiei e un oras ceva mai
deosebit: in loc de strazi avem canale! Asa ca
pentru noi, venetienii, e ceva firesc sa ne deplasam
pe apa. S& nu uitam c& am fost mari negustori: in
fiecare zi plecau din oras si soseau sute de corabii
cu produse din toate colturile lumii.

S& te deplasezi pe uscat era mult mai
complicat. Dacé nu voiai s3 mergi pe jos, alternativa
era s folosesti animale: cai, magari sau camile.
Asta ingreuna calatoriile si le facea sa dureze foarte
mult timp. Asa pateau tatal si unchiul meu, care
faceau comert cu Asia. Fiecare caltorie de-a lor
dura ani de zile. Da, ai citit bine: ani de zile!

Cand am venit pe lume, tatal meu era departe
de Venetia, intr-una din lungile lui calatorii.

tre o nascut eu, majoritatea oamenilor nu-si paraseau Se dusese in China pe Drumul Matasii. Eu imi
niciodata satul sau orasul. Era foarte complicat si petreceam zilele imaginandu-mi ce facea el in

e Texte pe pagind: 120/ 250 periculos sa calatoresti. celalalt capat de lume. Chiar dac azi stiu c&

Oo Mie insa nu-mi era frica, eram curios! Am avut povestile istorisite de negustorii mai batrani nu erau

— it | ! ¢ ocazia sa calatoresc in locuri indepartate si n-am intru totul adevarate, ele aveau darul de a-mi starni

as data o vulpe tare vicleana. Ea a umblat o noapte intreaga dupa mancare, dar nu a gasit nimic. Spre dimineat, i-a venit un miros puternic de peste. Un faran se intorcea acasa cu caruta plina de lasat-o sa-mi scape. o X imaginatia. .

Vulpea se lungi in mijlocul drumului i se prefacu ca este moart3, Taranul o vazu 51 arunca in carul lul, cu gandul sa facs din blana vulpi o haina sotiei sale. Dar wilpea era vicleana. C. Datorita povestilor despre calatoriile mele, si — De ce se numeste Drumul Matasii?
O3 alti oameni au putut afla despre minunatiile care se — Pentru ca pe acest traseu transportam
Os gasesc pe paménturi indepartate. Secole la rand, métasea din Asia.

Nivel (complexitate)
O

1
Afost odata un lecare in parte cat de mult i iuk

|
nparat care avea trei fete pe care le iubea foarte mult. ntr-o zile-a intrebat pe

povestile mele i-au fascinat pe toti, starnind si

altora aceeasi sete de aventura!
Vrei sa stii cum au fost calatoriile mele?

— E adevarat ca in Asia exista dragoni mari
care scuipa foc?
— E adevarat! Sunt si rézboinici cu dous

. Fata cea mare i-a spus ca- iubeste ca mierea, ar cea mijlocie ca lata povestea mea capete care i ataca pe negustori!

= 2aharul. Fica cea mics, raspunzand ca| iubeste ca sarea in bucate, La nfuriat pe imparatsi ¢l a slungat-o de la urtea lui. Fata imparatului a plecat n lume, ar dup3 un timp a sjuns la curtea Ma numesc Marco Polo si m-am nascut la Abia asteptam s3 ma fac mare, ca s pot
Venetia, cu aproape 800 de ani in urma, in 1254. vedea cu ochii mei toate aceste minunatii!

Tip autor

O autor roman -

Dlauorswsin




LEM! readability cross-platform web-based application

o Browse & filter text collection. Results displayed with metadata +
excerpt. Texts readable online or downloadable in PDF format.

o Analyze complexity of own texts. Results: recommended age and school
grade, linguistic complexity levels, overall text intricacy.

Clasa | 0
AN Despre QCautere Analizi  Documentaie St Echipa 2 Karla » C\[itOl'”OI': 1

2
i o SO S LEM] 3
Q Cauta texte _/l

Complexitate: | 1
2
!
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readability cross-platform web-based application

Secured CMS to manage database with CRUD facilities.
View registered users and their uploaded texts, if consent is provided.

JE
LY ADMINISTRARE

B Texte & metadate

Q Seteazi criteriile de afisare

Texte pe pagind: 1-20/250 ¥ Descarcare texte

# Identificatori Continut filtrat Actiune

1 RD1_.RO_C_001 Tntr-o 2, aproaj a multe trebi de facut. P rabita. Se trezise

Titlu: La scaldat devreme 5i ma trezise i 5, mi-a spus cu blandete, a e lucru, Tatal tau

adaptatdin Amintiri  a plecat sa se o e camp, iar eu am atét de m pasul cu ele. © continutorigina
% Te rog, stai langa mamuca si ai grja de sora-ta. $i daca o 3 ma ajuti, cand merg la Falti.. =

/' continut filtrat

B sterge




LEMI and Digital Humanities

% Accessto of children’s literature texts in Romanian;

* enhanced by inclusion of most popular pieces of children’s
literature and literary samples of texts not available to the general public in
user-friendly format;

* reflects latest developments in Digital Humanities

research, where linguistics and computational linguistics intersect (Luhmann
& Burghard, 2022)



Results and Discussion



Corpus Analysis with ReaderBench

%  Textual complexity indices: surface-based, syntax, semantics and discourse

Feature Description Importanc
e

Max(Dep_xcomp Maximum 0.266
/ Par) number of

‘xcomp’ (open

clausal

complements)

dependencies per

paragraph
SD(ParseDepth The standard 0.233
/ Sent) deviation of the

depth of the

parsing tree per

sentence
Max(NgramEntr_2 Maximum entropy | 0.122
/ Word) of bigrams per

word
M(WdEntr / Par) Mean of word 0.067

entropy per

paragraph
Max(UngPOS_noun | Maximum unique | 0.019
/ Sent) nouns per

sentence

Table 2: ReaderBench complexity indices
representative for the corpus

Density

Distribution of Actual vs. Predicted Values

] Actual Values

A\
0.30 / Predicted Values

0.05

0.00 T
-2 -1 ) 1 2 3 4 5
Values

Figure 2: Random forest regression model

Mean Squared Error = 0.6
R*"2=04

BENCH
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Calibration of a readability formula for children’s

literature texts in Romanian

Initial Classification: reading complexity system per grade
Alignment with ReaderBench Indices: initial assessment and
text classification per grade align with the results of
ReaderBench textual indices

Textual Complexity Indices: ReaderBench's maximum number of
bigram entropy per word effectively discriminated between
grades, higher values => more complex texts

Validation Process: 'user calibration' conducted in schools for
grades 3 and 4 resulting in a 96.48% acceptance rate of
text-per-level among 256 participants

Next Step: validation process replicated for a larger set of texts
across all school grades (0-4)

3.0
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2.2

o

Boxplot grouped by class
Max(NgramEntr_2 / Word)
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To sum up..

% Creating educational language apps: crucial and complex process that
requires linguistic data collection, appropriate analysis, didactic validation.
% Detailed major steps in the creation of:
o Repository of children’s texts distributed on readability levels (grade 1 to 4);
o Readability platform for children’s literature in Romanian, launch Nov 2023.
% Corpus analysis with ReaderBench text complexity framework: satisfactory
match between corpus texts and relevant metrics (e.g., bigrams).
+ Classroom validation = Readability formula calibration before automatic
text evaluation of user texts.
— Impact on education, corpus linguistics, Digital Humanities in Romania.
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Notes on ethical issues

Research based on the voluntary participation of research subjects -
schoolchildren, their parents/legal tutors and their instructors.

All data available exclusively to research project members and were
processed for statistical and scientific research purposes only.

All participants were informed about the key elements of the research study
and signed informed-consent forms.

Protection of all personal data was assured following GDPR regulations.
All children’s literature texts comply with the Romanian and international
legislation in point of copyright.

Short fragments (2-3 pages) of larger literary work, which complies with
Article 35, paragraph (d) from the Copyright Law No.8 (14 March 1996).
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