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Complex concepts in simple language

Introduction

The role of textbooks in learning

v" Despite AI's impact on education, well-
designed textbooks remain crucial for
knowledge transfer and student engagement.

Challenges in science textbooks

v" Poor structure, lack of coherence, and
ineffective practice techniques turn
textbooks into obstacles rather than learning
tools.

Language as a key factor

v Linguistic features like cohesion, coherence,
terminology, and readability are essential for
making science content accessible and
motivating.




Complex concepts in simple language

Research on the design of school science textbooks

5 —)

General aspects Linguistic aspects

readability and linguistic complexity
disciplinary terminology
linguistic overload

alignment with curriculum
visual aids
multimodal elements



Complex concepts in simple language

General aspects

v" Curriculum alignment improves learning: Textbooks that align with national
guidelines prevent content overload and enhance conceptual structuring, especially in
biology and physics (Liu & Treagust, 2013; Yu, Li, & Li, 2022).

v" Balanced visuals enhance comprehension: Well-designed diagrams aid
understanding, while excessive or poorly integrated graphics overwhelm learners
(Dimopoulos et al., 2003; Morris et al., 2015).

v" Al-driven tools impact learning: Multimodal Large Language Models (MLLMs)
1mprove engagement, but excessive visual content can distract students, requiring
careful integration (Bewersdorff et al., 2025; Singh et al., 2023).
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Linguistic aspects

v

Readability impacts comprehension: High
lexical density, complex sentence structures, and
specialized terminology make textbooks difficult to
understand, especially for younger students
(Bakken & Andersson-Bakken, 2021; Zhuang et al.,
2021).

Text structure affects learning: Poor
sequencing and lack of explicit explanations in
textbooks lead to fragmented knowledge and
comprehension difficulties (Hu, Gao, & Qiu, 2021;
Dogan, 2021).

Linguistic overload limits accessibility:
Excessive terminology and complex discourse
styles in Romanian textbooks create cognitive
strain, reducing student engagement and learning
efficiency (Chitez, 2024).
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Data and approach

ROFIZ & ROBIO
(5t-8th grades )

ArtKlett; RO versus EN

This study Case study
analyses
D . D 3
ROTEX LTAF

Romanian Corpus of
School Textbooks

linguistics-related
textbook analysis
framework
(Chitez, 2024)
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Linguistic density

v Linguistic density refers to the amount of textual content per page in a textbook, measured as words
per page (WPP) (Chitez, 2024)

Linguistic density Physics Linguistic density Biology
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Complex concepts in simple language

Linguistic density

Dous medii optice sunt diferite daca vitezele cu care se propaga prin ele aceeasi

radiatie luminoasa sunt diferite.

este fenomenul de schimbare a
directiel de propegere a luminil la suprafata de separare
a dous medi diferite, astfel Incit lumina se Intoarce In
mediul din care a venit.

Fenomenul de reflexie a luminii respecta legile urma-
toare (figura 1)

raza incidents, raza reflectata 5l normala n punctul

de incidentd sunt in acelasi plan;

unghiul de incidenta este congruent cu unghiul de 1 Reflexia lumi

reflexie.

Imaginea unui corp obtinuté prin reflexie pe o suprafata pland este simetrica fata
de corp, in raport cu suprafata respectiva, i nu este reald, nu poate fi projectata pe
un ecran; o astfel de imagine ,ireala” se mai numeste si imagine virtuala

O suprafata care reflecta foarte bine lumina se numeste oglinda si se obtine, de
regula, prin depunerea unul strat metalic foarte subtire pe suprafata unul corp; astfel
se obtine o suprafatd foarte neted, care reflects unidirectional lumina.

Corpurile care nu sunt surse de lumin pot fi vizute doar daci sunt luminate;
Tn aceasta situatie ele refiecta, difuz, lumina care ajunge la ochil nostri,

este fenomenul de schimbare I
a directiei de propagare a luminii la suprafata de
separare a doua medil diferite, astfel Incat lumina
patrunde In cel de-al doilea mediu. Fenomenul
are loc datorita schimbarii vitezei de propagare a b
luminii cind aceasta trece dintr-un mediu optic in o p—
altul. In figura 2, viteza cu care se propaga raza h
incidenta este mal mare decit viteza cu care se
Propaga faza refractats; din acest motiv, unghiul
de incident  este mai mare decit unghiul de
refractie . In figura 3, lumina provine de ke un corp
afiat Intr-un mediu optic In care viteza de propagare 2 Refracta kumini
aluminii este mai micA decét viteza cu care se pro-
paga n mediul In care patrunde si in care se afla
observatorul. Dacé am schimba sensul de propa-
garea lumini, situatia devine similars celei prezen
tatein figura 2. Din aceasta cauza, corpurile aflate
in apa par mai aproape de suprafafa apel decit sunt
n realitate, ier creionul aflat partial Intr-un pahar
cu apl apare ,frint” la suprafata apel.

este fenomenul de

reflexie a luminii care are loc a suprafata de sepa-
rare dintre doua medil optice, atunci cind viteza de '
propagarea luminii n mediul din care provine este H
mal mica decit In cel de-al doilea mediu, Unghiul
de Incidenta este atat de mare, Incat refractia nu
mai poate avea loc (raza de lumina 2). In astfel de
conditii, lumina este reflectatd in totalitate; fas-
ciculul de lumind se Intoarce In mediul din care

Highest WPP TR
Physics: ArtKlett .

ea imagini unul corp aflst
Pa 1 privit din aar

i totala 5 refractie lumni

Fenomenul prin care lumina se Intoarce in mediul din care a provenit,
atund cand intalneste suprafata de separare cu un alt mediu, se numeste
reflexie.
Fasciculul incident este acel fascicul de lumins care se propagd spre
suprafata de separare dintre doud medil. |
Fasclculul reflectat este acel fascicul de lumind care se intoarce in me
diul 1 (priviti figura) dupa reflexie. Acesta este simetric cu fasciculul incident g
U =

fata de perpendiculara pe oglinda in punctul /, numit punct de incidenta. ¢

Oglinda pland este o suprafatd pland, foarte netedd
care separa dou3 medii, notate cu 1 i 2. Aceasta se rea
lizeaza in general prin depunerea unui strat foarte sub
tire, metalic (de exemplu, argint), pe o suprafata plana (de
exemplu, stick),

In mod corespunzator, razele care ajung pe oglinds,
respectiv se reflecta pe suprafata sa (observati figura) sunt
numite: razd incidenta si razd reflectatd. Raza incidentd si
raza reflectata se afls in acelasi plan.

Obiectul 5i imaginea sa sunt simetrice fata de oglinda
sl se afla la distante egale fata de aceasta.

incidenta \

Oglinzile sunt aplicatil practice ale reflexiei luminii,

Dacs reflexia s produce pe o suprafasa cu neregularitati, fasciculul
incident nu mai rimane paralel dupa reflexie. In acest caz, reflexia se
numeste difuza, iarimaginea formata nu are contururi clare,

(§

Lowest WPP
Physics: Litera




Complex concepts in simple language

Visual elements and their relationship to the text

Physics Textbooks (LTAF 2 - visual organization & readability)

1. Litera— Most structured, requiring only minor refinements.

2. EDP —Balanced but includes some text-heavy sections.

3. ArtKlett — Suffers from visual fragmentation and clutter.

4. Corint —Ranks the lowest due to excessive fragmentation and overwhelming instructional
elements.

Biology Textbooks (LTAF 2 - visual organization & readability)

1. Litera— More structured but still contains redundant visuals.

2. Booklet — Less cluttered but still has significant redundancy.

3. ArtKlett & Corint — Both require major simplification due to cluttered layouts.

4. Paralela 45 & DPH — The least efficient, with excessive fragmentation, unnecessary text boxes, and
overwhelming visuals that disrupt readability.
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Visual elements and their relationship to the text

= rmomn ek

nteractiune

® forta
© newtoni

Fig. 1- Interactiunea are efect doar
asupra masinii?

Fig. 3 - Copilul trage elasticul, dar si
elasticul trage mana copilului.

Too many
visuals Physics:

Fig. 4 - in timp ce béiatul trage de
sanie (sus) cu sfoara si sania trage
de mana baiatului prin intermediul

C Orint sforii (jos)

Forta, masura a interactiunii

# In urma accidentelor rutiere, masinile pot fi deteriorate mai
mult sau mai putin (fig.1).

® Canapeaua se va deforma mai mult daca pe ea se va aseza un
adult in locul unui copil. Ea se va urni din loc daca este Impinsa de
un adult, nu de un copil.

Interactiunile dintre corpuri pot fi ordonate?

¢ Expe o

# Vei folosi: imaginea alaturata. b
© Ce ai de facut?
Stabileste daca cuiele din figura pot f
ordonate descrescator dupa taria interac-
tiunii ciocanului cu acestea.

— e

Interactiunile dintre cuie si ciocan pot fi ordonate. Taria interac-
tiunii A este cea mai mare, urmata, in ordine descrescatoare, de taria
interactiunilor B §i C.

© Cum ii explici?

Deoarece am putut ordona interactiunile analizate, putem con-
cluziona ca interactiunea mecanica este o proprietate masurabila.

Interactiunile dintre corpuri pot fi comparate dupa marimea efec-
telor pe care le produc. Marimea fizica ce masoara interactiunea
dintre corpuri se numeste forta. Simbolul folosit pentru forta este: F.

Unitatea de masura pentru forta in SI este newtonul: [Fjg = N.

Forta este o marime fizica caracterizata prin:
unitate de masura (de exemplu, F = 10N);

® directie (de exemplu, directia de tragere de elasticul prastiei —
orizontala, vezi figurile 2 si 3);

# sens (de exemplu, tragerea elasticului spre stanga);

© punct de aplicati punctul in care i
platra din mana cu elasticul).

n Descrie punctul de aplicatie, directia si sensul fortelor in urma-
toarele situatii: un picior care loveste 0 minge, cablul unei macarale
ce ridica o greutate, mana ce scrie cu un creion.

P Enumera cateva modalitati prin care poti afla cat de tare trage un
arcas de arcul sau.

DEVIEREA FASCICULELOR DE LUMINA:
REFLEXIA SI REFRACTIA

Fenomenul prin care lumina se Intoarce in mediul din care a provenit,
atund cand intalneste suprafata de separare cu un alt mediu, se numeste
exie.

Fasciculul incident este acel fascicul de lumind care se propaga spre
suprafata de separare dintre doud medil

Fasciculul reflectat este acel fascicul de lumina care se intoarce in me
diul 1 (privigi figura) dup reflexie. Acesta este simetric cu fasciculul incident
fata de perpendiculara pe oglinda in punctul /, numit punct de incidenta.

Oglinda pland este o suprafat plana, foarte netedd
care separa doud medii, notate cu 1 si 2. Aceasta se rea-
lizeazs in general prin depunerea unui strat foarte sub
tire, metalic (de exemplu, argint), pe o suprafatd pland (de
exemplu, sticks).

In mod corespunzator, razele care ajung pe oglinds,
respectiv se reflect pe suprafata sa (observati figura) sunt
numite: razd incidenta i raza reflectatd. Raza incidenta i
raza reflectatd se afli in acelasi plan.

Obiectul si imaginea sa sunt simetrice fata de oglinda
sl se afla la distante egale a3 de aceasta.

Oglinzile sunt aplicatii practice ale reflexiei luminii,

Dacs reflexia se produce pe o suprafatd cu neregularitati, fasciculul
incident nu mai rimane paralel dup reflexie. In acest caz, reflexia se
numeste difuza, iar imaginea formatd nu are contururi clare,

indidenta

“  More structured
visuals Physics:
Litera



Propagarea in linie dreaptd a luminii are numeroase aplicatii
iata de toate zilele. y Aok s
" ‘S:{em menfiona in acest sens trasarea unei linii drepte pe I\;n
teren prin dispunerea succesivd a unor repere (]aloan:). f'x:
exemplu, pentru a trasa o linie dreaptd prin doua ]punc e stlfel
marcate ‘cu doud jaloane, intre ele se agaza alte jaloane a

incit acestea din urma, privite de un observator sa se giseasca
pe aceeasi linie cu jaloanele inifiale.

imentul 7. Fixali pe bancul optic o lampa de proiectie,
f:}:ii;lcmoc;az i un ec:anpastfel incit discul sa fie in apropierea
ecranului (fig. 3.4.6). Aprindeti lampa.

Fig. 3.4.7. Montaj experimental pentru

Fig. 3.4.6. Montaj experimental pentru cos P MEiERREGL I pitdfnbre).

observarea umbrei,

Pe ecran veti observa o regiune intunecata circulard, umbre
discului. S : !

Dimensiunile acesteia se modifica prin deplasatrea d[l.sc(?::rl)ltl,l,dé;

ali; as i ind. Dacd sursa este sufici
ecranulul sau a sursei de lumina. . i
departata de obstacol umbra va fi bine conturata—cazul umbrelor
determinate de lumina solara. L AN B € :

Dacd in locul lampii de proiectie folosim un simplu bec
(fig WA 7), pe ecran vor fi observate doud regiuni, o regiune
intunecatd circulara — umbra si o regiune inconjuratoare, mai
puiin intunecata— penumbra. A

U oles ic i minat.

Umbra insofeste orice obiect lu ) J

Astfel in zilele cu soare puteti observa \mﬁxbre!e porlmlqlr _salé ;:x]:
caselor, umbre care-si modifica lungimea in timpul zilei.
jutefi explica acest lueru? .
putefi exp vl ! N

Si voi puteti produce, dupa voie, pe un pereice al unei E?]ml(;ec
diferite umbre. Astfel, daca luafi o;‘ur‘sa fgfa llllI:l]lllrilaperPte v

1 — 1 0 agezall in L te_alb,
electric sau o luminare — $i 28 : perete
la o departare de 40—50 em, potrivind un obiect int#e peréle si
' :

116

orizontal.

sursa de lumind puteti observa umbra acestuia. Daca obiectul
este o minge, pe perete apare o umbra circulara, iar daca el este o
cutie de chibrituri umbra va fi dreptunghiulara. Punind o placa
de sticla pe care ati desenat cu cerneald neagra o casi, umbra
acestei case va apéirea proiectatd pe pereté.

Pornind de la aceste constatari, s-au construit, aparate pentru
proiectarea pe perete a umbrelor diferitelor figuri desenate pe
plicute de sticla sau pe foi transparente din materiale plastice.

Propagarea rectilinie a luminii, formarea umbrei §i penumbrei
explica eclipsele totale sau partiale de Soare §i de Luna.

Este cunoscut faptul ca Luna are o migeare de rotatie in jurul
Pamintului §i cd Luna si Pamintul se rotese in jurul Soarelui.

Fig. 3.4.8. Formarea eclipsei

Fig. 3.4.9. Fotografia unei eclipse
de Soare.

de Soare.

Atunci cind Luna se afla intre Soare si Pamint (fig. 3.4.8)
n regiunile de pe Pamint aflate in zona de umbri determinat
de Luna va fi eclipsi totala de Soare. In regiunile aflate in zona
de penumbra va fi eclipsa parfiala de Soare, In figura 3.4.9 este
prezentata fotografia unei eclipse de Soare.

Recomandare. Priviti eclipsa de Soare numai prin geam afumat,
niciodatd cu ochiul liber.

Atunci cind Pamintul se va afla intre Soare i Luni, Luna
fiind situata complet in zona de umbra a Pamintului, va fi eclipsa
totald de Luni (Luna nu mai este luminata de Soare), iar cind
Luna va fi situata partial in zona de umbra, va fi eclipsa partiala
de Luna.

Folosind observatia ca um
modific pe parcursul zilei,
solar, care s indice ora in fun

brele corpurilor in lumina solara se
veti putea construi un ceasornic
cie de pozifia umbrei pe un cadran

Viteza laminii. S-a constatat faptul c& ‘Ium'md, pentru a se

propaga e la o sursé la un observator, are nevoio de un anumit

117
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Visual elements and their relationship to the text

Too many visuals

Biology:
Paralela4b

Organismul

hidul Ceetar i
e seafla nudeol

i celelate organee
celulae,asigarindu e
bosafuncpoeare

In functie
de complexi-
tatea celulelor sia
modului de hranire, aiqu rezstents
organismele se grupeaza
In dinci regnurt: Monera
(bacteriile, cianobacteriile),

ek
potecpe

\ Plantae (plantele), Animalia (animalele).

schimbute cu exteiond

Protista (euglena verde, amiba, parameciul), Fungi (clupercile),

@ asqui energla
necesicd acmah
el

cele cinci regnurlt

' s confers plantebor
Y Ovservasi ste-y din ) Alege raspunsul corect. s

G | protector

a celulei vegetale este:

lugarilor?

» Termenul de caluld a fost introdus In stiint3 de catre Robert Hooke, Intr-0 carte pe
care a publicat-o In anul 1665, cind a comparat celulele de pluts pe care le-a vazut prin microscopul
Tocu ale cal

a. citoplasma; b. mitocondria; ]
< nudleut; d. peretele celular. 6
) Completeaza spatiile libere:
Celula este structurald si aorga-
nismelor vil
) Stabileste valoarea de adevar a urmatoare-
lor propozitii
La microscop, In preparatul cu foita

de ceaps ai observat o celula. AIF
Nudleul este o componenta de baza
a celulelor eucariotelor. AIF

Stiai ...

RECAPITULARE FINAL,

1. Organismul - un tot unitar

Rezolvi urmiitoarele cerinte:

1. Toate organismele sunt alcituite din celule. Ele pot fi unicelulare $i pluricelulare. Deseneazd o celuld care s3
contin3 componentele comune celulei vegetale si celei animale.

2.0rganismele pluricelulare, desi foarte diferite ca aspect 5| mod de realizare a functillog, sunt unitare in ceea ce
privegte alcituirea. Argumenteaz aceasta afirmatje.

3. Toate organismele prezinta trei functii: de nutrifie, de relatie si de reproducere. Precizeaza care sunt functiile de
nutritie 5 ce rol au. Ce tipuri de hrénire ai studiat i biologie in clasa a Vi-a?

1L Functiile de nutritie in lumea vie

i cazul organismelor unicelulare, schimbul de substante si gaze respiratorii se realizeaza direct cu mediul, prin

n cazul i i i necesar

5i'sa elimine dioxidul de carbon si substantele nefolositoare, s-au diferentiat organe (1a plante) s sisteme de organe
(1a animale). Acestea realizeazi impreun functiile de nutrie

a. Functiile de nutritie ale plantelor
La plante, hrinirea este autotrofd, respiratia este aerab, lar excretia se realizeaza prin transpirale 5, foarte ar, prin
gutatie. Circulatia este functia de nutritie care uneste fotosinteza, respiratia §i excretia.

partes
aeriand

intreaga
plants
tulpind aerians

tulpind subterand
(tubercul)

ridicing

P 1 Mk corputl I augesperme s cartet)

121 -

Less cluttered
visuals Biology:
Booklet



e e La rindul lor, organele stnt grupate aledtuind aparate gi sisteme
ST TN care indeplinesc funciv importante ale organismului animal. Aparatele =
3 y/ sint formate din organe, alcdtuite din fesuturi diferite. In corpul anima-
simew lelor sint aparatele: digestiv, respirator, circulator, excretor §i reprodu-
1 cdtor.
Ststemele sint alcdtuite din organe in care predomind un anumit
fesut. In corpul animalelor sint sistemele: mascular, o0sos §i nervos.

Sistemul museular. Totalitatea mugchilor din corpul unui animal
formeazd sistemul muscular. Mugchii iepurelui se géisesc sub piele si se
prind de oase prin capetele lor, numite tendoane. Ei au proprietatea
de a se contracta, punind in migcare oasele. In timpul contractiei se
produc transforméri din care rezultd energie,

Sistemul o0sos. Totalitatea oaselor din corpul unui animal for-
meazd sistemul osos, iar agezarea acestora in poziie naturals, for-

- s meazd scheletul. Oasele susfin si apdrd organele interne, iar impreund

T )H.'/— cu muschi constituie organele de migcare si locomolie ale iepurelui.

{ . Ry ’ .

Fig. 2. Colulk animalf. Fig. 3. Microscopul optic. — Descrieti sistemul osos al iepurelui pe baza observatiilor ficute pe un schelet

sau pe figura 5. Care sint principalele parti ale scheletului?

iali linirea v ; . { ’
: | lele se specializeazd pentru indep Scheletul eapului este format din cutia craniani gi oasele fetei —
animalele pluricelulare, celuisle s ™ cum sint: tesutul musoulat, ¥ gioury 6 Cutig craniand este formats din oase late, strins legate intre

X oo % fesuturi,
::‘:r;]w;em:mtez:l&;n‘:g;z I ele; ea adipostegte creierul. Scheletul fetei cuprinde: mazilarul
L) )

unctiv ete. ;

ormd, structurd §i : ¢ 2 . g
Tesutul este o grupare de celule care au aceeagi f g?:zg)fie sus) §i mandibula (falea de jos), singurul os mobil (om se

i ie. Sl ) . \
indepluu:’cu;aflie?z:”{:m organe, ca, de exemplu: inima, pl&m}ngiunl;rz.
acu{”Fiecare organ indeplineste anumite funcgii in omrr_xt ;nzgn s
!';;tlel.inima pompeaza slr_xgele in vase, stomacul depozi 8!
tribuie la mistuirea hranei eto.

Fig. 4. Forma
celulelor, Fig. 5. Scheletul lepurelul,
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Readability

Physics textbooks: too complex for 6t graders Biology textbooks: challenging
= EMI: 9th-10t" grade difficulty = Most exceed 12t grade readability, except
mArtKlett: “difficult”, others: “extremely EDP (10t grade)

difficult" = Far beyond expected middle school level
»Flesch-Kincaid & Gunning-Fog: college-level

complexity

Flesch-
Kincaid
Reading Ease

Gunning-Fog LEMI
Index



INTREBARILE Atunci cand ne gandim la respiratie, ne gandim adesea la om si la respiratia prin

eofje LECTIEI: plamaéni. Dar ce se intampla in organism cu ceea ce preluim prin inspiratie? Cum res-

e a d a b I I Ity ) pira alte vietuitoare? Numai cele care au plamani respira? Organi: L icelulare,
- De ce respiratia nu nevertebratele, plantele respira si ele?

Tnseamna doar a inspira Respiratia este un proces esential pentru toate vietuitoarele, indiferent de numa-

M icesul prin care organismele vii isi produc

Despre Q Cautare Analiza Documentatie Stii  Echipa 2 Madalina ~

JE
\ Y

A cunostintelor voastre generale sia celor
setica a hranei, propuneti ipoteze despre
necesara functiilor ei specifice in orga-

Analiza Textuilui
sculare ale inimii au nevoie de energie
ontracta ritmic.
bsesc energie pentru a mentine tempera-
i. (Indiciu: sangele transporta nutrimente,
cétre toate celulele corpului.)
nismele au nevoie permanent de energie
vietui si a-si indeplini functiile.
Introduceti textut saturile dintre organismele autotrofe si
- pe baza schemei de la pagina 53. Obser-
2 rolul respiratiei in transferul de substante
lumea vie.
e rezulta in urma respiratiei?

e utilizeaza nutrimentele in doua moduri:

rriale de constructie”, pentru producerea

proprii;

bustibil”, energia pe care o contin nutri-

1d eliberata prin descompunerea lor in

procesul de respiratie.
v :ste procesul prin care nutrimentele sunt
le pentru producerea de energie. Cel mai
stibil” celular este glucoza, dar, in anumite
;uma si acizi grasi, glicerol sau aminoacizi.
e .l. Analizeaza lte cazuri, utilizarea glucozeiin celule are
oxigenului, iar procesul se numeste res-

0 — dioxid de carbon + apa

Rigxidul de carbon ya fi gliminat.

fpa

este i un nutriment important; ya

Sunt de scord 44 se foloseascd textul in

eroba produce o cantitate mare de ener-
npunerea glucozei pana la produsi simpli
n i apa.

igen = dioxid de carbon +apa + energie
carbon va fi eliminat.

5& un nutriment important; va fi folosita
ctie de nevoile acestora, iar o parte va fi

Rezultate analiza
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Complex concepts in simple language

Terminology in ArtKlett

ArtKlett 6th grade physics textbook: terminology overload

=  Excessive use of high-level technical terms (LTAF 6)
" Exceeds expected 6% grade comprehension level

Comparison with international science textbooks

= ArtKlett: dense, highly theoretical, difficult to navigate

= CK-12 FlexBooks, Evan-Moor, and REAL Science Odyssey:
Gradual introduction of complex topics, more visuals,
guided inquiry, real-world examples

Basic terms

water, magnet, light, lens,
speed, mass, kilogram, circuit,
battery, bulb

Intermediate terms

electric current intensity, luminous
intensity, immiscible, interaction
between magnets, magnetic field lines,
desublimation, unelectrized, voltmeter,
ammeter

Advanced terms

uniformly  accelerated rectilinear
motion, laser telemeter, calipers
with solid jaws, fine-pitch lead
screw, cubic hectometer, relative
measurement error, absolute mean
error, thermometric property,
thermal anomaly of  water,
magnetosphere, magnetic levitation
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Terminology in ArtKlett - Physics

Mathematical requirements exceed 6th-grade level

=  Assumes proficiency in algebraic manipulation and proportional reasoning, typically introduced in later
grades.

= Requires understanding of statistical uncertainty, coordinate geometry, and algebraic modeling (8t-9th
grade level).

Density concept introduced with excessive complexity

= |nstead of a qualitative approach or simple hands-on experiments, the textbook assumes advanced
algebra skills.

= Basic formulap =m/V could be demonstrated intuitively, but instead, it is tied to complex
calculations.

Advanced data analysis methods create unnecessary difficulty
* Includes error estimation, mean deviation (6p), and graphical regression.
= These concepts are not aligned with middle school cognitive development, leading to confusion.
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Terminology in ArtKlett - -

Terminology overload

= Uses high school or even college-level terms, such as mixotrofa ("mixotroph") and heterotrofd saprofita
("saprophytic heterotroph").
= Readability is lower than other textbooks, but terminology remains overly advanced for 6t graders.

Gradual, scaffolded learning is essential

=  Astep-by-step approach helps students develop an intuitive understanding before introducing
complex terminology.

Comparison with international textbooks

= International textbooks prioritize accessible language and visual explanations before using technical
terms.

=  CK-12 Foundation & Oxford University Press use simpler, step-by-step explanations.

=  Concepts are introduced gradually, with clear descriptions before technical classifications.

= International materials rely more on visual aids, real-world analogies, and simplified explanations.

= Less dense text makes concepts easier to grasp and reduces cognitive overload.
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Terminology in ArtKlett - Biology

Choose the correct answer.
1. Carnivorous plants have the following type of
nutrition:

a. autotrophic

I, Alege varianta corecti. b. heterotrophic parasitic

1. Plantele carnivore au hranire: C. leOtropth
a. autotrofi; c. mixotrofi: d. heterotrophic saprophytic
b. heterotrofa parazita; d. heterotrofa saprofita, 2. Have a glandular and muscular stomach:

2. Au stomac glandular si musculos: a. carnivores
a. carnivorele; €. pasarile; b. omnivores
b. omnivorele; d. mamiferele. c. birds

3. Ciupercile cu palarie au hranire; d. mammals
a. autotrofa; <. heterotrofa saprofita; 3. Mushrooms with caps have the following type
b. heterotrofa parazita; d. mixotrofa. Of nutrition:

a. autotrophic

b. heterotrophic parasitic

c. heterotrophic saprophytic
d. mixotrophic
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Textbooks in Englis

Physics / Reflection: ck12

Law of Reflection

One thing Is true of both regular and diffuse reflection. The angle at which the reflected rays leave the surf

angle at which the incident rays strike the surface. This is known as the law of reflection. Tt

aw is lllustra

Normal

Mirror

According to the law of reflection, the ar

elative to an im alied normal, that is perpendicu

A igiimbsoMtio
Watch later_ §

Reflection, an
Transmission

J

=
f

Summary

« Reflection is one of several ways that light can interact with matter. When light is reflected from a smooth surface, it

an image. An

age is a copy of an object that is formed by reflected (or refracted) light

« Regular reflection occurs when light reflects off a very smooth surface and forms a clear image. Diffuse reflection occurs

when light reflects off a rough surface and forms a blurry image or no image at all.

face is equal to the

Biology / Cells: ck12

How is a cell membrane like a castie wall?

The walls of a castle, like the cell membre

are designed to keep out dangerous things. Whether you're con
enemy army or a disease-causing bacteria, you don't want to allow everything to enter! However, to survive, t

that the cell (or the castle) does need to let in
Introduction to Cell Transport

Cells are found in all different types of environments, and these environments are constantly chai

organisms, like bacteria, can be found on your skin, in the ground, or in all different types of wate

protect themselves. This job is done by the cell membrane, which is also known as the plasma membrane.
Controlling the Cell Contents

The ¢

membrane is semipermeable, or selectively permeable, which 1

ans that only some molecules can

membrane. If the cell membrane were completely permeabl

2, the Inside of the cell would be th

same as the

would b

> impossible for the cell to maintain homeostasis. Homeostasis

exampl

f your body cells have a temperature of 98.6°F, and It is freezing outside, your celis will maintain hor

temperatu

of the cells stays the same and does not drop with the outside temperature

How does the cel

ensure it is semipermeable? How does the cell control what molecules et

omposition of the cell membrane helps to control what can pass through it

Composition of the Cell Membrane

Therefore, ¢

rcerned about an

here are some things

ging. For example, one-celie:

ells need a way to

pass through the

outside of the cell. It

means maintaining a stable internal environment. For

meostasis if the

r and leave the celi? The

Molecules in the cell membrane allow it to be semipermeable. The membrane is made of a double layer of phospholipids (a

"bilayer") and proteins (Figure below). Recall that phospholipids, being lipids, do not mix

h water. It is this q

m to form the outside barrier of the cell

A single phospholipid molecule has two parts:

1. A polar head that is hydrophilic, or water-loving

2. Afatty acid tail that is hydrophobic, or water-fearing

Bilayer Sheet

i
f

Iy
1 I
O

uality that allows
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Text-Visual Balance (LTAF 2) is
disrupted by excessive design
elements

Linguistic Density (LTAF 1) creates
cognitive overload

® Science textbooks exceed the cognitive level ® Some textbooks, such as Corint and ArtKlett

expected for 6t graders, making
comprehension difficult.

ArtKlett physics textbook has the highest
linguistic density (466 WPP), followed by
Corint (402 WPP), indicating a highly
theoretical approach.

Biology textbooks also show high linguistic
density, with DPH, Litera, and Corint
prioritizing dense textual explanations over
accessible learning strategies.

(Physics) and Paralela 45 and DPH (Biology),
suffer from visual fragmentation and
redundant content.

Instead of aiding comprehension, excessive
decorative elements, unnecessary text boxes,
and complex layouts increase cognitive load.

Research highlights that a minimalist,
structured approach improves learning
efficiency, yet many Romanian textbooks
ignore these principles.
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Readability (LTAF 4) levels misalign ~ Terminological complexity (LTAF 6)

with 6th-grade comprehension is beyond student capacity

® Readability indices (LEMI, Flesch-Kincaid, ® Science textbooks, especially ArtKlett,
Gunning-Fog) confirm that many textbooks introduce disciplinary terminology appropriate
approach high school or even college-level for high school or introductory college courses
difficulty. rather than middle school.

e The complexity of sentence structures and ® Terms such as mixotrofd and levitatie
terminology makes textbooks inaccessible to magneticd appear without sufficient
their intended audience. conceptual progress, making learning

unnecessarily difficult.

® International science textbooks use a more
gradual, scaffolded approach to ensure ® [nternational textbooks like CK-12 and Evan-

readability and engagement. Moor introduce complex concepts
progressively, using real-world examples and
interactive exercises before defining technical
terms.
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The need for textbook reform
based on linguistic validation

® The misalignment between textbook design and student
learning needs underscores the necessity of adopting
linguistic validation frameworks like LTAF.

® A balanced approach (i.e., reducing linguistic density,
improving readability, integrating visuals effectively, and
simplifying terminology) would support accessibility.

® Science education is most effective when complex
concepts are introduced through structured, age-
appropriate language that supports gradual learning
rather than overwhelming students.
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The need for textbook reform
based on linguistic validation

® The misalignment between textbook design and student
learning needs underscores the necessity of adopting
linguistic validation frameworks like LTAF.

e A balanced approach (i.e., reducing linguistic density,
improving readability, integrating visuals effectively, and
simplifying terminology) would support accessibility.

e Science education is most effective when complex
concepts are introduced through structured, age-
appropriate language that supports gradual learning
rather than overwhelming students.




Thanks!

Do you have any questions?

codhus@e-uvt.ro

https://codhus.projects.uvt.ro/
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