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ABSTRACT

Background. Textbooks set much of the reading demand students meet at the primary-junior
and junior-senior secondary transitions, yet Indonesian evidence rests on readability graphs
of short samples.

Objective. To compare the linguistic complexity and lexical cohesion of reading passages in
national Bahasa Indonesia textbooks across the Grade VI-VII and IX-X transitions.

Methods. A fixed-corpus computational audit of one revised student book per grade (SIBI cat-
alog). Twenty-four passages (six per book; 12,077 words; 1,015 sentences) were frozen be-
fore analysis and parsed with UDPipe (Universal Dependencies 2.5). Seventeen indices were
aggregated with equal genre weights and compared with exact stratified permutation tests,
genre-pooled t intervals, mixed models, and permutational multivariate analysis of variance
(PERMANOVA).

Results. No primary index differed at either transition: mean sentence length changed by
+0.92 words from Grade VI to VII (95% CI -3.50 to 5.33; p = 0.576) and by -1.01 words from
X to X (95% CI -5.42 to 3.41; p = 0.662), and the moving-average type-token ratio (MATTR-
50) by +0.0180 (p = 0.410) and -0.0289 (p = 0.176). Grade order predicted no index (all p =
0.097). Books explained 1.0%-4.4% of sentence-level variance, passages within book and
genre 5.2%-11.6%. Exploratory: every Grade VII passage had wider sentence-length disper-
sion than every Grade VI passage (exact p = 0.005; Holm-adjusted p = 0.124).

Conclusion. Within these books, the selected passages do not form a grade-ordered complex-
ity ladder; variation lies within books and passages. The evidence supports passage-level de-
scription of language demand; effects on students' comprehension require reader studies.
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1. Introduction

Reading literacy remains one of the most persistent con-
cerns in Indonesian education. Much of the variation in it is or-
ganized by schools and places rather than by individual texts. In
a multilevel analysis of Indonesia's PISA 2018 reading scores,
schools accounted for 49% of the total variance,! and in a single
regency, between 26.7% and 60% of Grade VIII students in ur-
ban, mountainous and island schools had very low competence
in finding information in PISA-type reading tasks.2 The national
Bahasa Indonesia textbook is the common reading material
across this variation. Two moments place particular weight on
it: entry to junior secondary school at Grade VII and entry to
senior secondary school at Grade X. Under Kurikulum Merdeka
these grades are also phase boundaries. Learning outcomes are
set for Phase C (Grades V-VI), Phase D (Grades VII-IX) and
Phase E (Grade X), so a step in expected reading demand is built
into the curriculum at exactly these points. Research on pri-
mary-secondary transitions draws on many theoretical frame-
works, often reused without adaptation.3 Longitudinal work
across the first transition shows that curriculum vocabulary
and reading comprehension grow during school terms while so-
cioeconomic gaps persist,* and in a cohort of 23,865 students,

self-awareness and self-management in the last primary year
predicted Year 7 reading after adjustment for earlier achieve-
ment.5 Text demands are one of several inputs at a transition.
They are the input that curriculum designers control most di-
rectly.

Text complexity is not a single quantity. Corpus evidence
shows that grammatical complexity separates into phrasal and
clausal dimensions that operate in complementary distribu-
tion,® and the mean distance between syntactically related
words has long been proposed as an index of working-memory
load during comprehension.” Several text features have been
linked to understanding. Word frequency, pronoun use, con-
creteness and deep cohesion predicted children's comprehen-
sion beyond decoding and language comprehension.8 A highly
cohesive informational listening text improved Grade 9 listen-
ing comprehension, more so for low-performing students.?
Adding academic lexical and syntactic features to otherwise
identical mathematics tasks raised comprehension difficulty for
407 secondary students.10 Yet the effect of a text feature de-
pends on the reader. Syntactic complexity alone did not change
Chilean students' comprehension of school textbook texts once
reading skill and socioeconomic status were considered;!!
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among Indonesian university readers it explained only 2%-5%
of reading performance;!2 and simplified texts helped begin-
ning readers overall and weaker readers more.13 Comprehen-
sion deficits among students with dyslexia reach g = 1.43
against age peers.1* The readers of one grade-level book there-
fore differ widely. The same sentence demands different things
of each of them.

Do textbooks become linguistically harder from one grade to
the next? International corpus studies answer inconsistently.
Over six decades of one US reading program, grade-to-grade
gains in lexical diversity fell from more than 100% to under
10%, and first-grade texts in 2014 resembled fourth-grade texts
of 1957.15 Russian elementary textbooks showed no increase in
lexical diversity across grades.16 Grade level could be recovered
from Russian textbook text with an F1 score of only 54.06%,17
and Grade 5-7 Russian-language textbooks read 1.0-1.5 levels
below expectation.!8 In English as a foreign language (EFL)
coursebooks, register explained 63% of linguistic variation,
whereas textbook level played only a marginal role.1 Other se-
ries do show a gradient. Syntactic complexity increased across
an English-major reading series,2? physics textbooks for senior
grades carried higher term density and longer sentences,?! and
lexical density rose marginally across Grade 7-12 science and
social studies books.22 In Hong Kong, the language demands of
English textbooks shifted most at exactly the two transitions ex-
amined here.23 Textbook generation and publishing regime also
move complexity.24 Even in graded collections, texts vary in dif-
ficulty within and across levels.25

How complexity is measured shapes the answer. Much re-
cent work has supplemented classic readability formulas with
neural26 and feature-based?” models, but these transfer poorly
between corpora,?8 and large language models estimate text-
book grade with errors of about one grade while tending to
overestimate difficulty.29 Corpus methods are now widely used
in textbook analysis in language education.30 Multilevel frame-
works profile many indices at once.3! The moving-average
type-token ratio (MATTR)32 and the measure of textual lexical
diversity (MTLD)33 capture lexical diversity best and show bet-
ter reliability than older indices.3* Both depend on the window
or length parameter chosen,35 and genre-sensitive estimates
stabilize only above roughly 1,000 words.3¢ Universal Depend-
encies (UD) pipelines such as UDPipe make tokenization, part-
of-speech tagging, lemmatization and dependency parsing re-
producible,37 yet Indonesian taggers lose accuracy outside their
training domain, from 97.68% on test data to 90.02% on news
text.38

Indonesian evidence on textbook demand has relied almost
entirely on Fry or Raygor readability graphs applied to a few
100-word samples. For the first Kurikulum Merdeka Bahasa In-
donesia books, the Fry graph placed Grade VII discourse at level
5 and Grade X at level 6.3% Of 15 Grade VII discourses, 9 were
judged not to match Grade VIL40 Of 45 Grade XI texts, 25 were
“notappropriate”.#1 Only 5 of 15 and 3 of 13 reading texts in two
Grade X English books matched students' level on the Flesch
Reading Ease formula.#2 Other analyses of the Merdeka books
examine verb affixation,*3 critical-reading questions** or con-
tent feasibility,4> and natural language processing (NLP)

readability work in Indonesian has so far addressed academic
prose rather than school texts.46 No study has profiled Kuriku-
lum Merdeka Bahasa Indonesia textbooks with UD-based indi-
ces. None has quantified the uncertainty of book-to-book
contrasts, or located where linguistic variation actually lies at
the two school transitions.

This study therefore audited a fixed corpus of reading pas-
sages from four revised national Bahasa Indonesia student
books, for Grades VI, VII, IX and X. It asked four questions. (i)
How do sentence length, lexical diversity, lexical density and
lexical cohesion differ between the books on each side of the
primary-junior and junior-senior transitions? (ii) Do the four
books form an ordered progression of complexity? (iii) How
much linguistic variation lies between books compared with be-
tween and within passages? (iv) How stable is each contrast un-
der reasonable analytic choices? The indices cover sentence
length and syntactic elaboration, lexical diversity and density,
and repetition-based local cohesion. Lexical sophistication
based on word frequency, and semantic coherence, fell outside
the scope because Indonesian school-text frequency norms and
expert annotation were not available. The study describes texts,
notreaders. Figure 1 sets out the relationships it can and cannot
address: it measures text features and reports how they co-vary
with grade, while comprehension, processing load and learning
remain outside its data.

2. Methods

2.1 Study design and setting

The study was an exploratory, fixed-corpus computational
audit of textbook text. It was reported following the design-level
items of the STROBE statement (design, setting, data sources,
variables, bias, study size and statistical methods), applied to
documents rather than people. The setting was the national
textbook system of Kurikulum Merdeka. Student books are pub-
lished by the Pusat Perbukuan (Center for Books) of the Minis-
try of Primary and Secondary Education and distributed free of
charge through the SIBI catalog (Sistem Informasi Perbukuan
Indonesia). One revised student book of Bahasa Indonesia was
taken for each grade on either side of the two transitions
(Grades VI and VII; Grades IX and X), so the unit of comparison
is a book with its edition. Grade VI closes Phase C and Grade VII
opens Phase D. Grade IX closes Phase D, and Grade X is Phase E.
Inference therefore concerns the selected passages of these four
books. A book-pair comparison is still informative because
these are the books that students at each phase boundary re-
ceive. It cannot, however, represent all texts written for a grade.
The four books are listed in Table 1. The copyright page, catalog
record, page count, file size and SHA-256 hash of each file were
recorded. The Grade VI and IX books are 2025 revisions issued
by the Ministry of Primary and Secondary Education; the Grade
VII and X books are 2023 revisions issued by its predecessor
ministry. Both transitions therefore also cross froma 2025 to a
2023 revision and from one authoring team to another. Catalog
dates differed from copyright pages for three books, and the
copyright-page year was used throughout.
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Figure 1. Conceptual frame of the study. The audit measures lexical, syntactic and discourse features of passage text and combines them into a multidimensional
demand profile. Edition, authoring team, genre mix, topic and purposive selection co-vary with grade (dashed arrow). Reader characteristics and outcomes
such as comprehension or processing load were not measured; their links to the text profile are hypothesized and untested (dotted arrows). SES, socioeco-
nomic status.

Table 1. Corpus sources: four revised student books of the national SIBI catalog

Grade (stage)

Book (official title)

VI (primary, final

Bahasa Indonesia: Anak-Anak yang
year)

Mengubah Dunia untuk SD/MI Kelas VI

VII (junior second-

Bahasa Indonesia untuk SMP/MTs Ke-
ary, entry)

las VII

IX (junior secondary,

Bahasa Indonesia untuk SMP/MTs Ke-
final year)

las IX

X (senior secondary,

Bahasa Indonesia untuk
entry)

SMA/MA/SMK/MAK Kelas X

Lead authors

Nisa Yustisia, Darwanto, M.
Arif

Yeti Islamawati, Maman

Fadillah Tri Aulia, Sefi Indra
Gumilar, Alvian Kurniawan

Eugenia Rakhma Subarna, So-
fie Dewayani, Cicilia Erni
Setyowati

(cidlt:'?nht ISBN (volume SHA-256 pre-
pyrig PDF) fix
page)
Revised, 978-634-00-2617- 208 44260ec47cb
2025 7 b
Revised, 978-623-118-368-
2023 2 272 638acfc5e34c
Revised, 978-634-00-3189- 224 27ea71e8a4d
2025 8 b
Revised, 978-623-118-376-

2023 7 g0

2f62d88f84el

Publisher: Pusat Perbukuan, Ministry of Primary and Secondary Education (2025 editions) or Ministry of Education, Culture, Research and Technology (2023 editions),
Jakarta. Public PDFs linked from the SIBI catalog (https://buku.kemendikdasmen.go.id) at static-sc.cloudapp.web.id/content/pdf/bukuteks/kurikulum21/ (Grade IX
host static.sc.cloudapp.web.id).

2.2 Corpus, sampling and eligibility

The unit of sampling was a named reading passage. Eligible
passages were coherent reading prose with a title, at least 100
alphabetic words and at least three sentences, whose reading
order could be recovered from the PDF text layer. Poems, dia-
logue-only texts, task instructions, tables, comprehension ques-
tions, answer Kkeys, glossaries, bibliographies and source
attributions were not eligible. After inspection of each book's
structure, and before any linguistic index was computed, six
passages per book were selected purposively: four informa-
tional and two narrative. The selection, with page numbers,
text-block coordinates and genre labels, was frozen in a

protocol file and its hash recorded. Selection favored complete
named readings with a recoverable reading order. An Al-as-
sisted research platform proposed the candidate spans with
their page and block coordinates. For every passage, the frozen
file records its identifier, coordinates, genre label and SHA-256
text hash, so that the corpus can be regenerated independently
from the public PDFs. Selection and genre labels were not veri-
fied by independent human raters, and no census of eligible pas-
sages was made, so the number of eligible passages per book
and the selection fraction are unknown. Twenty-three passages
are complete named readings; the twenty-fourth is the chapter
“Gelombang Besar” of the illustrated story Itam dan U. The con-
struction of the corpus is summarized in Figure 2.
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SIBI catalogue: four revised student books
(Grades VI, VII, IX, X); 4 PDFs; 1,024 pages;
46,273,329 bytes; SHA-256 recorded
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decomposition; GEE
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grade-trend test;
sensitivity and
design analyses

Figure 2. Construction of the analytic corpus. Four revised SIBI student books were inspected, 24 passages were selected and frozen before outcome compu-
tation, text was extracted and curated, and UDPipe produced 12,077 word tokens in 1,015 sentences and 991 adjacent pairs, analyzed at passage, sentence
and profile levels. SIBI, national textbook information system; NFKC, Unicode normalization form KC; UD, Universal Dependencies; GEE, generalized estimating
equations; PCA, principal component analysis; PERMANOVA, permutational multivariate analysis of variance.

The informational group is functional rather than generically
uniform. In the Grade VI book it consists of environmental ex-
planations and event information, in Grade VII of experiential
and oral-monologue descriptions and an explanatory news text,
in Grade IX of argumentative discussions, and in Grade X of ob-
servation reports and an explanation. The narrative group com-
prises an illustrated story and a folktale (Grade VI), a fantasy
story and an illustrated story chapter (Grade VII), two legends
(Grade IX) and two hikayat (classical Malay prose narratives),
one a modern adaptation and one in archaic Malay (Grade X).
Equal weighting of the two groups therefore balances the nar-
rative-informational ratio across books but cannot equalize
subgenre, topic, register or archaic language.

2.3 Text processing and variables

The text layer of each selected span was extracted with
PyMuPDF 1.28.2 using page and block coordinates. Titles, au-
thor lines, captions, source notes, running headers and page
numbers were removed. Text was normalized to Unicode NFKC,
whitespace was unified, soft hyphens were removed and words
hyphenated across line breaks were joined, without moderniz-
ing archaic spelling. Three glyph-mapping failures (reflektif,
flora and fluktuasi, the last in three places) were corrected
against the page images, and twelve layout-risk pages were
checked visually with Al assistance. An uncorrected copy of
every span was kept for sensitivity analysis. Extraction fidelity
was then checked against an independent extraction of the
same pages with Poppler pdftotext. Between 98.8% and 100%
of the word tokens of each passage (mean 99.6%) were found
in the independent extraction, and the only missing forms were
the three repaired words and reduplicated words joined across
line breaks.

Tokenization, sentence segmentation, lemmatization, uni-
versal part-of-speech (UPOS) tagging and dependency parsing
were run locally with UDPipe 1.4.0.1 (an update of the pipeline
described in37) and the Indonesian-GSD model of the UD 2.5 re-
lease (191206), obtained from a fixed repository revision and
verified by hash. The model was neither retrained nor evalu-
ated against a gold standard of textbook prose. A word token
was any token with at least one letter and only letters, apostro-
phes or hyphens; numbers and punctuation were excluded. Re-
duplicated forms were kept as the tokenizer produced them.
Counts are therefore operational rather than expert word
counts.

Four primary indices were defined before analysis (Table 2).
Mean sentence length was the number of word tokens divided
by the number of sentences containing at least one word. Lexi-
cal diversity was the moving-average type-token ratio over
windows of w = 50 case-folded word forms,32 where N is the
number of word tokens and Vi the number of distinct forms in
window i:

MATTR,, = y——=sNw1li € (25,50}
(1)

Lexical density was the share of word tokens tagged as
nouns, proper nouns, verbs, adjectives or adverbs:

__ NNoUNTNPROPNTNVERBtTNAD T ADY
LD = (2)
N
Local lexical cohesion was the mean Jaccard index between
the content-lemma sets Lx and Lk+1 of consecutive sentences
within a passage, with S sentences and an empty union scored
as 0; pairs were never formed across passages:
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Thirteen secondary indices described word length, syntactic
elaboration, sentence-length dispersion and referential signal-
ling (Table 2). Mean dependency distance (MDD) was computed
over the E word-to-word dependency relations of a passage,
with ie and he the positions of dependent and head among word
tokens and the root excluded:”

1 .
MDD = —¥¢lic —hel @

MTLD used the bidirectional algorithm with a factor thresh-
old of 0.72.33 Tree depth was the longest head chain in a

Table 2. Text indices: operational definitions and interpretive limits.

sentence; clausal dependents counted adverbial, adnominal,
relative, complement and clausal-subject relations. Sentence-
length dispersion was summarized by the within-passage
standard deviation of sentence length and by the shares of sen-
tences with five or fewer and with more than 20 words. Pro-
noun and connective densities were PRON and CCON]J + SCON]
tokens per 100 words, and proper-noun share was the percent-
age of PROPN tokens. A lemma-based MATTR-50 was computed
as a check on whether affixed variants of the same lemma in-
flated form diversity. Technical-term density was not computed
because no expert-reviewed domain glossary was available,
and no English readability formula, age level or cognitive-load
label was derived.

Words per sentence* Passage
MATTR-50* (MATTR-25) Passage
Lexical density* Passage

Content-lemma Jaccard over-

e Adjacent pairs

MTLD Passage

Letters per word; words 210

Analysable word tokens + machine-segmented sentences
containing 21 word

Mean type-token ratio over all moving windows of 50
(25) case-folded word forms (Equation 1)

Share of word tokens tagged NOUN, PROPN, VERB, AD] or
ADV (Equation 2) load

Mean Jaccard index of content-lemma sets of consecutive
sentences; empty union = 0 (Equation 3)

Bidirectional measure of textual lexical diversity, factor
threshold 0.72

Mean alphabetic letters per word; share of words with

Depends on automatic segmentation; quoted
fragments become sentences

Form variety, not readers' vocabulary
knowledge

Machine UPOS tags; one facet of informational

Repetition-based local cohesion; ignores syno-
nyms, pronouns and logical relations

Length-robust alternative to MATTR

- Passage 510 Jetters Orthographic length, partly reflecting affixation

Mean dependency distance Sentence/pas- = Mean |p051t10n(dep_endent) - p051t10n(head)|.over word- ~ Working-memory proxy; co-varies with sentence
sage to-word relations, root excluded (Equation 4) length

Tree depth; clausal depend- Sentence Maximum head-chain length; cou?t of aldvcl, acl, acl:relcl, T B

ents ccomp, xcomp, csubj relations

Sentence-length dispersion Passage SD of words per sentence; shares of sentences <5 and >20 Range of syntactic demand within a passage

Pairs sharing a content lemma  Adjacent pairs
Pronouns; connectives;

Passage
proper nouns g

words

Share of consecutive sentence pairs with 21 shared con-
tent lemma

PRON per 100 words; CCONJ + SCON] per 100 words;
PROPN share of words

Binary counterpart of the Jaccard index

Referential and logical signalling; names inflate
lemma overlap

* Primary indices. Word token: contains 21 letter and only letters, apostrophes or hyphens. Content lemmas: lemmas of NOUN, PROPN, VERB, AD] and ADV tokens. All

indices from UDPipe 1.4.0.1 with the Indonesian-GSD UD 2.5 model.

2.4 Statistical analysis

Each index was first computed per passage. For each book,
the mean of the informational passages and the mean of the nar-
rative passages were averaged with equal weights, so that each
informational passage carried a weight of 0.125 and each nar-
rative passage 0.25. The contrast for a transition was the equal-
weight mean of the target book minus that of the origin book:

— 15 15 —
Ky =2Yb1 + 2YbN 4= Htarget — Horigin ®)

Three statements of uncertainty were reported for every
contrast. First, a percentile interval from 5,000 bootstrap
resamples of passages drawn with replacement within each
book and genre (seed 30912026), the procedure fixed in the
original protocol. Because a percentile bootstrap that
resamples two narrative passages understates their variance, a
second interval was computed from within-cell variances
pooled over the four books separately for informational (s12, 12
df) and narrative (sn2, 4 df) passages, with Satterthwaite de-
grees of freedom; the standardized contrast dw divided A by the
root-mean within-genre standard deviation:

Third, an exact two-sided permutation test relabeled pas-
sages between the two books within genre strata, enumerating

all 420 relabelings of the eight informational and four narrative
passages (70 x 6 = 420; I denotes this set):
— #{m € IT: |Ax| 2 |Aopsl}
||
The minimum attainable two-sided p value was therefore
2/420 = 0.005. The eight primary contrasts were adjusted with
the Holm procedure; the 26 secondary contrasts were treated
as exploratory and adjusted separately; the eight grade-order
trend tests formed a third family, and the sentence-level models
were treated as supporting analyses, so that conclusions rest on
the exact passage-level tests. All inference is conditional on the
selected passages in these four books: it addresses whether the
passages of two books differ more than random relabeling of
the same passages would produce, not whether national grade-
level populations of texts differ. Genre-specific contrasts used
the same pooled variances, with exact tests over 70 informa-
tional and 6 narrative relabelings. Whether the four books
formed an ordered progression was tested with the mean of
within-genre Spearman correlations between grade (6 <7 <9 <
10) and each index, using 20,000 within-genre permutations
and Holm adjustment across eight indices.

()

Sentence-level and pair-level outcomes (1,015 sentences;
991 adjacent pairs) were analyzed with linear mixed models
that had a fixed mean for each book-by-genre cell ¢(j) and a ran-
dom intercept uj ~ N(0, 0u?) for passage j, with residual &sj ~ N(O,
0:2), fitted by restricted maximum likelihood:
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Sentence length was modeled on the log scale and its con-
trasts reported as ratios of geometric means; MDD was modeled
for the 1,005 sentences with at least two words. Equal-weight
contrasts and genre interactions were estimated as linear com-
binations of cell means with Wald intervals, and the intraclass
correlation (ICC) gave the share of variance between passages.
Variance was also partitioned by Type I sums of squares into
book, genre, book-by-genre, passage-within-cell and within-
passage components. The probability that adjacent sentences
shared at least one content lemma was modeled with general-
ized estimating equations (GEE; logit link, exchangeable corre-
lation within passages). Because 24 clusters are few for
asymptotic inference, GEE standard errors used the bias-re-
duced Mancl-DeRouen estimator and the mixed-model Wald
intervals are regarded as approximate. Variance shares were
recomputed with genre entered before book and, for the four
primary indices, at passage level (book, genre, book-by-genre
and passages within cells). Serial dependence was summarized
by the within-passage lag-1 autocorrelation of log sentence
length.

For the multivariate profile, twelve passage indices were
standardized and analyzed by principal component analysis
(PCA) and by permutational multivariate analysis of variance
(PERMANOVA) on Euclidean distances, with 9,999 restricted
permutations (genre permuted within book; book and school
stage permuted within genre) and exact tests for each transi-
tion. Homogeneity of multivariate dispersion between books
and between genres was tested with PERMDISP (9,999 re-
stricted permutations), and the stability of PCA loadings with
2,000 bootstrap resamples of passages. Sentence boundaries
produced by UDPipe and by a rule-based segmenter were com-
pared directly. A boundary was counted as matched when the
two positions lay within three characters, and agreement was
summarized by precision, recall and F1. Robustness was

examined in thirteen sensitivity analyses: unweighted and to-
ken-weighted pooling, each genre alone, 100-word complete-
sentence prefixes, MATTR with a 25-word window, MTLD in
place of MATTR, surface-form and proper-noun-free overlap,
uncorrected extraction spans, a parser-independent rule-based
segmentation, removal of the most influential long text, and
leave-one-passage-outre-estimation. A design analysis used the
noncentral t distribution to find the number of passages per
genre per book that would give 80% power at two-sided « =
0.05 for given differences. No data were missing, and every pas-
sage contributed to every index. Analyses used Python 3.14.6
with NumPy 2.4.4, pandas 3.0.2, SciPy 1.18.1, statsmodels
0.15.0 and matplotlib 3.10.8. All p values are two-sided and re-
ported to three decimals.

2.5 Ethical considerations

The study analyzed published textbook text and involved no
human participants, human data or identifiable information, so
ethics committee review was not required. The books are copy-
right of the Ministry; the article reports derived indices, passage
titles and page locations only, and no passage text or image is
reproduced.

3. Results

3.1 Corpus

The 24 passages contained 12,077 word tokens in 1,015 ma-
chine-segmented sentences and 991 adjacent sentence pairs
(Table 3). Passage length ranged from 185 words (the Itam dan
U chapter in Grade VII) to 1,623 words (Hikayat si Miskin in
Grade X), and from 15 to 100 sentences. The Grade IX and X se-
lections were longer (3,396 and 3,569 words) than those of
Grades VI and VII (2,605 and 2,507 words), mainly because of
their legends and hikayat.

Table 3. Passage inventory and primary indices per passage (frozen before outcome computation).

PDF
' i . o

Word

Ge-01  Apa Itullzfi’;;‘baha“ Inf, explanation 13-14 302
G6-02 Cara Menyeljamatkan Inf explane.ntlon (ad- 15-17 444
Bumi vice)
G6-03 Sek"la}l‘(f;grgflh Ling- Inf. explanation 23-25 346
Ajang Pemilihan Duta event infor-
G6-04 Lingkungan Hidup un- Inf. - 27-28 219
tuk Siswa
G6-05 Kupu-Kupu Mira Narr. illustrated story 54-57 555
G6-06 LembahApapuhang © . folktale 60-63 739
dan Orang-Orang Kecil
G7-01 Pantan Terong yang Inf. experiential de- 18-20 421
Instagramable ' scription
G7-02  Jelajah Wae Rebo Inf. CEmOEEE g |y
description
G7-03 Jelajah Rasa di Lam- Inf oral monologue 42-43 276
pung ’ description
Muncul Awan seperti
G7-04  Gelombang Tsunami Inf. explanatory 151~ 833
Aceh news 152
G7-05 Bola-Bola Waktu Narr. fantasy story 67-70 867
Itam dan U (chapter . 174-
G7-06 ‘Gelombang Besar’) Narr. illustrated story 175 185
Pro dan Kontra Media areumentative
G9-01 Sosial terhadap Inf. & 16-17 234

Kesehatan Mental

discussion

Sen- Words Lexi(?al Proper
e per sen- density nouns
tence (%) (%)
32 9.44 2.30 0.838 72.85 0.0301 0.99
46 9.65 2.88 0.858 68.92 0.0430 1.13
32 10.81 2.95 0.831 75.72 0.0661 2.31
21 10.43 3.19 0.845 74.89 0.0343 6.85
55 10.09 4.68 0.782 72.25 0.0760 12.97
75 9.85 3.41 0.782 61.57 0.0507 3.79
40 10.53 6.11 0.853 69.12 0.0244 10.93
36 11.81 7.41 0.823 65.41 0.0343 13.18
25 11.04 10.18 0.826 72.83 0.0264 11.23
18 18.50 491 0.808 71.17 0.1165 10.81
96 9.03 5.88 0.857 73.70 0.0365 13.03
21 8.81 5.21 0.810 72.43 0.0994 19.46
15 15.60 9.35 0.812 76.92 0.1046 2.56



Pasaribu et al.

Enigma in Education

Passage Group Subgenre AR DL
pages s
G9-02 Pro ](on'tra Sistem Inf. arglllment'atlve 21-23 432
Peringkat discussion
69-03 Al Solusi at.au. An- Inf. arggment_atlve 24-27 585
caman bagi Siswa discussion
Tim Bubur Diaduk ——
G9-04  versus Bubur tak Di- Inf. st . 30-32 488
discussion
aduk
. 148-
G9-05  Asal Mula Ake To Lahi Narr. legend 154 1,198
Asal Usul Gunung Batu 160-
G9-06 Banawa Narr. legend 163 459
G10- oral observation
01 Belalang Anggrek Inf. report 22-23 382
&ily- Sungai Sa'ua | CESemEEE: 26 297
02 port
G10- observation re-
03 Kunang-Kunang Inf. port 28-29 326
G10- Kunang-Kunang yang . _
04 et R e Inf. explanation 30-31 266
G10- Hikayat Sa-ijaan dan Narr hikayat (modern 101- 675
05 Ikan Todak ’ adaptation) 104
G10- . e hikayat (archaic 106-
06 Hikayat si Miskin Narr. Malay) 111 1,623

LA e g
tence (%) (%)
24 18.00 10.87 0.832 69.44 0.1072 3.47
35 16.71 7.78 0.834 70.09 0.0712 5.13
41 11.90 5.26 0.842 70.49 0.0455 3.89
100 11.98 6.76 0.858 70.03 0.0427 11.35
33 13.91 4.84 0.820 67.76 0.0749 12.85
36 10.61 3.77 0.767 73.30 0.1034 497
19 15.63 6.77 0.807 67.68 0.0975 12.12
29 11.24 4.71 0.788 71.47 0.0935 2.45
17 15.65 7.24 0.875 74.06 0.0578 9.02
77 8.77 4.86 0.827 71.70 0.0352 14.81
92 17.64 14.83 0.776 62.29 0.0628 9.86

Inf,, informational; Narr., narrative. Page numbers are physical PDF pages counted from the cover. G7-06 is the chapter 'Gelombang Besar' of Itam dan U; all other pas-
sages are complete named readings. Totals: 12,077 words; 1,015 sentences; 991 adjacent sentence pairs. Extraction check: 98.8%-100% (mean 99.6%) of each pas-
sage's word tokens were present in an independent pdftotext extraction of the same pages.

3.2 Book profiles

The equal-weight profiles of the four books are given in Ta-
ble 4. Mean sentence length was 10.03, 10.94, 14.25 and 13.24
words for Grades VI, VII, IX and X; MATTR-50 was 0.812, 0.830,
0.834 and 0.806; lexical density was 70.00%, 71.35%, 70.32%
and 69.31%; and content-lemma Jaccard overlap was 0.0534,

Table 4. Equal-weight linguistic profiles of the four books.

Words per sentence * 10.03
MATTR-50 * 0.812
MTLD 94.81
Lexical density (%) * 70.00
Content-lemma Jaccard overlap * 0.0534
Pairs sharing a content lemma (%) 45.64
Letters per word 5.94
Words 210 letters (%) 8.77
Mean dependency distance 1.88
Mean tree depth 4.32
Clausal dependents per sentence 0.79
SD of sentence length (words) 3.44
Sentences <5 words (%) 7.33
Sentences >20 words (%) 2.09
Pronouns per 100 words 5.66
Connectives per 100 words 5.44
Proper nouns (%) 5.60
Passages (informational + narrative) 4+2
Words analyzed (n) 2,605
Sentences analyzed (n) 261
Median (IQR) words per sentence, pooled 10 (8-12)

Longest sentence (words) 24

0.0592, 0.0705 and 0.0685. None of these sequences increased
monotonically across grades. Passage-level values overlapped
widely within and between books (Figure 3). In the Grade X
book, the modern hikayat averaged 8.77 words per sentence
and the archaic hikayat 17.64, a within-book spread larger than
any difference between book means.

10.94 14.25 13.24
0.830 0.834 0.806
101.12 108.43 94.08
71.35 70.32 69.31
0.0592 0.0705 0.0685
3893 69.01 60.21
5.49 6.15 6.09
6.49 10.01 10.98
2.04 211 2.06
4.43 5.04 4.87
0.85 1.35 1.13
6.35 7.06 7.73
22.14 7.79 12.36
10.52 15.97 13.53
6.77 6.42 5.43
523 6.90 6.93
13.89 7.93 9.74
4+2 4+2 4+2
2,507 3,396 3,569
236 248 270
9 (6-15) 13 (9-17) 11 (7-16)
44 51 87
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Sentences >20 words, pooled (%)

14.9

13.0

* Primary indices. Book values are equal-weight means of the informational and narrative group means (each informational passage weighted 0.125, each narrative
passage 0.25); the last four rows pool all sentences of the book without weighting.
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Figure 3. Passage-level values of the four primary indices by book. Circles, informational passages; squares, narrative passages; diamonds, equal-weight book
means with 95% confidence intervals from genre-pooled within-cell variances. Shading groups the books of each transition. MATTR-50, moving-average type-

token ratio with a 50-word window.

Sentence-length distributions differed in spread more than
in center (Figure 4). Pooled medians were 10, 9, 13 and 11
words, but the interquartile range widened from 8-12 words in
Grade VI to 6-15 words in Grade VII, and the share of sentences
longer than 20 words rose from 1.9% to 9.7%; it was 14.9% in

the Jaccard mean rose.

Grade IX and 13.0% in Grade X. The longest segment, 87 words,

median 10 (IQR 8-12)
>20 words: 1.9%

100 o

@ ]

S 50 A

w 4
[*)]
o
{ <
]
C

& 10 7

o ]

o 4

g 2]

= ]
=

2 -

11

[ —

median 9 (IQR 6-15)
>20 words: 9.7%

median 13 (IQR 9-17)
>20 words: 14.9%

came from the archaic hikayat, whose comma-linked clause
chains were not divided by the segmenter. The share of adjacent
pairs sharing a content lemma was 45.64%, 38.93%, 69.01%
and 60.21%, so this binary index fell from Grade VI to VII while

median 11 (IQR 7-16)
>20 words: 13.0%

Vi
Book (grade)

Informational Narrative

Figure 4. Distribution of sentence length by book and genre (log scale). Violins show the density of all 1,015 sentences; boxes show medians and interquartile
ranges, with whiskers to the most extreme values within 1.5 interquartile ranges. The dotted line marks 20 words. Labels give pooled medians, interquartile
ranges and the percentage of sentences longer than 20 words. IQR, interquartile range.
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3.3 Transition contrasts

No primary contrast differed from zero once passage sam-
pling was taken into account (Table 5). From Grade VI to VII,
sentence length rose by 0.92 words (tinterval -3.50 to 5.33; ex-
act p = 0.576), MATTR-50 by 0.0180 (-0.0206 to 0.0565; p =
0.410), lexical density by 1.35 percentage points (-5.60 to 8.30;
p = 0.862) and Jaccard overlap by 0.0058 (-0.0341 to 0.0458; p

= 0.781). From Grade IX to X, all four contrasts were negative:
-1.01 words (-5.42 to 3.41; p = 0.662), -0.0289 (-0.0675 to
0.0097; p = 0.176), -1.00 percentage points (-7.95 to 5.95; p =
0.748) and -0.0020 (-0.0419 to 0.0380; p = 0.876). All Holm-
adjusted p values were 1.000. The bootstrap interval for
MATTR-50 at the first transition (0.0005 to 0.0358) excluded
zero, but the corresponding t interval and exact test did not.
Standardized effects ranged from dw = -1.06 to 0.66 (Figure 5).

Table 5. Primary transition contrasts with three statements of uncertainty.

Bootstrap 95%

tion origin)

interval
VI-VII Words per sentence +0.92 -0.31to0 2.81
VI-VII MATTR-50 +0.0180 0.0005 to 0.0358
VI-VII Lexical density (pp) +1.35 -2.68t05.33
VISV Content-lemmaJaccard g 558 00238 t0 0.0380
overlap
IX-X Words per sentence -1.01 -4.33to 2.44
IX-X MATTR-50 -0.0289 -0.0569 to 0.0023
IX-X Lexical density (pp) -1.00 -4.75t0 2.76
IX-X ContentlemmaJaccard 5020 _0,0228t0 0.0187

overlap

Leave-one-out range
0,
£95% Cl (df] -m (SIgn ﬂIPS)

~3.50 to 5.33 (7.0) 0576  1.000  -0.01to132 (1/12)
‘0'020(6;8)0'0565 0.66 0410  1.000  0.0064 to 0.0295 (0/12)
56010830 (56) 032 0862 1000  -1.32t04.02 (1/12)
‘0'034(18?)0'0458 020 0781  1.000  -0.0099 to 0.0215 (3/12)
54210341 (70)  -034 0662 1000  -322t0121(1/12)
—0.067(58%0.0097 106 | 0176 | 1000 -0.041(% ;c{ 2—)0.0162
~795t05.95(5.6)  -024 0748 1000  -3.36to 135 (1/12)
-00419t0 00380 ;47 0876  1.000  -0.0100 to 0.0061 (5/12)

(8.7)

A: equal-weight book mean of the target book minus that of the origin book. Bootstrap: 5,000 genre-stratified within-book resamples (seed 30912026), percentile
interval. t interval: within-cell variances pooled by genre across the four books, Satterthwaite df (Equation 6). dw: A divided by the root-mean within-genre SD. Exact p:
two-sided stratified permutation test over all 420 relabelings (Equation 7). Holm: across the eight primary contrasts. pp, percentage points.

Among the 26 exploratory secondary contrasts (Table 6), the
clearest changes occurred at the first transition. The within-
passage SD of sentence length rose by 2.91 words, and every
Grade VII passage was more dispersed than every Grade VI pas-
sage, so the observed labeling was the most extreme of the 420
(exact p = 0.005). Within informational passages alone the SD
rose by 4.32 words (95% CI 1.47 to 7.18; within-stratum exact
p = 0.029, the minimum attainable), so the widening was not
produced by the narrative passages (Table 7). The share of sen-
tences of five or fewer words rose by 14.82 percentage points

(p = 0.024), the share longer than 20 words by 8.43 points (p =
0.010), proper nouns by 8.29 points (p = 0.005) and MDD by
0.157 (p = 0.019), while words became shorter by 0.457 letters
(p = 0.014). Within the Grade VII book, proper-noun share was
highest in the Itam dan U chapter (19.46%) and in the place-
based description Jelajah Wae Rebo (13.18%) (Table 3). After
Holm adjustment across the 26 secondary contrasts, the small-
est p value was 0.124. No secondary contrast at the IX-X transi-
tion had an unadjusted p below 0.238.

Grade VI VIl -+ p Grade IX = X exact p
Words per sentence - — 1 0.576 4 —_— 0.662
MATTR-50 - —_— 0.410 A —_— 0.176
Lexical density (%) —_— 0.862 4 —_— 0.748
Content-lemma Jaccard overlap - — 0.781 4 —— 0.876
SD of sentence length (words) - ——0— 777777 0.005 A —0— 0.96;
Sentences <5 words (%) —— 0.024 A — 0.519
Sentences >20 words (%) - —t— 0.010 + — 0.810
MTLD - —_— 0.948 A —_—— 0.433
Letters per word - —— 0.014 4 —— 0.729
Words =10 letters (%) - ——r 0.067 4 —T— 0.562
Mean dependency distance - — 0.019 4 —— 0.881
Mean tree depth - — 0.924 4 —— 0.662
Clausal dependents per sentence - —— 0.710 4+ — 0.452
Pairs sharing a content lemma (%) —— 0.548 4+ —— 0.357
Connectives per 100 words - —— 0.857 A —— 0.976
Pronouns per 100 words - —— 0.519 + —_— 0.238
Proper nouns (%) - —a4—— 0.005 A —_—T 0.295

T T T T T T

-4 -2 0 2 4 -4 -2 0 2 4

Standardized contrast d_w (95% Cl)

Standardized contrast d_w (95% ClI)

Figure 5. Standardized transition contrasts for 17 indices. Points show dw (contrast divided by the root-mean within-genre standard deviation) with 95%
confidence intervals; primary indices are above the dashed line. Red symbols mark unadjusted exact permutation p < 0.05; the p values in the right margin are
unadjusted (Holm-adjusted values in Table 5 and Table 6). MTLD, measure of textual lexical diversity.
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Table 6. Secondary (exploratory) transition contrasts.

SD of sentence length (words)

VI-VIIA (t95% CI)
+2.91 (-2.02 to 7.84)
Sentences <5 words (pp) +14.82 (3.27 to 26.37)
Sentences >20 words (pp) +8.43 (-4.68 to 21.54)
MTLD +6.31 (-46.22 to 58.84)
Letters per word -0.457 (-0.758 to -0.157)
Words 210 letters (pp) -2.28 (-5.14t0 0.57)
Mean dependency distance +0.157 (-0.113 to 0.428)
Mean tree depth +0.109 (-0.623 to 0.841)
Clausal dependents per sentence +0.057 (-0.466 to 0.581)
Pairs sharing a content lemma (pp) -6.72 (-28.26 to 14.83)
Connectives per 100 words -0.21 (-2.18t0 1.76)
Pronouns per 100 words +1.10 (-2.01 to 4.22)

Proper nouns (pp) +8.29 (2.36 to 14.22)

T

IX-X A (t 95% CI)

s | |

0.005 0.124 +0.68 (-4.25 to 5.60) 0.967 1.000
0.024 0.500 +4.57 (-6.98 to 16.12) 0.519 1.000
0.010 0.229 -2.44 (-15.55 t0 10.67) 0.810 1.000
0.948 1.000 -14.34 (-66.87 to 38.18) 0.433 1.000
0.014 0.329 -0.058 (-0.359 to 0.242) 0.729 1.000
0.067 1.000 +0.97 (-1.89 to 3.83) 0.562 1.000
0.019 0.419 -0.046 (-0.317 to 0.224) 0.881 1.000
0.924 1.000 -0.171 (-0.903 to 0.561) 0.662 1.000
0.710 1.000 -0.228 (-0.752 to 0.295) 0.452 1.000
0.548 1.000 -8.80 (-30.35 to 12.74) 0.357 1.000
0.857 1.000 +0.03 (-1.94 to 2.00) 0.976 1.000
0.519 1.000 -0.99 (-4.11t0 2.12) 0.238 1.000
0.005 0.124 +1.81 (-4.12 t0 7.74) 0.295 1.000

Exploratory indices; Holm adjustment across all 26 secondary contrasts. Minimum attainable exact p = 0.005 (2/420). pp, percentage points.

Table 7. Genre-specific transition contrasts.

Narrative A (95% CI)

Words per sentence VI-VII +2.88 (-1.24t0 7.01) 0.057 -1.05(-9.97 to 7.87) 0.333
Words per sentence IX-X -2.27 (-6.40 to 1.85) 0.229 +0.26 (-8.66 t0 9.18) 1.000
MATTR-50 VI-VII -0.0155 (-0.0565 to 0.0255) 0.200 +0.0514 (-0.0254 to 0.1282) 0.333
MATTR-50 IX-X -0.0204 (-0.0615 to 0.0206) 0.400 -0.0373 (-0.1141 to 0.0394) 0.667
Lexical density (pp) VI-VII -3.46 (-8.31t0 1.39) 0.200 +6.16 (-8.05 to 20.36) 0.333
Lexical density (pp) IX-X -0.11 (-4.96 to 4.74) 0.971 -1.90 (-16.10 to 12.31) 1.000
Content-lemma Jaccard overlap VI-VII +0.0070 (-0.0386 to 0.0526) 0.943 +0.0046 (-0.0738 to 0.0831) 1.000
Content-lemma Jaccard overlap IX-X +0.0059 (-0.0397 to 0.0515) 0.800 -0.0098 (-0.0883 to 0.0687) 0.667
SD of sentence length (words) VI-VII +4.32 (1.47 to 7.18) 0.029 +1.50 (-8.56 to 11.56) 0.333
SD of sentence length (words) IX-X -2.69 (-5.54 t0 0.16) 0.114 +4.04 (-6.02 to 14.10) 0.667
Mean dependency distance VI-VII +0.316 (0.135 to 0.498) 0.029 -0.001 (-0.555 to 0.552) 1.000
Mean dependency distance IX-X -0.290 (-0.472 to -0.109) 0.029 +0.198 (-0.356 to 0.751) 1.000
Proper nouns (pp) VI-VII +8.72 (4.62 to 12.81) 0.029 +7.87 (-4.26 to 19.99) 0.333
Proper nouns (pp) IX-X +3.38 (-0.72 to 7.47) 0.257 +0.23 (-11.89 to 12.35) 1.000

Genre-specific contrasts with variance pooled over the four books within genre (df 12 informational, 4 narrative). Exact p within stratum: 70 relabelings for informa-
tional passages (minimum attainable p = 0.029) and 6 for narrative passages (minimum attainable p = 0.333). pp, percentage points.

3.4 Genre-specific contrasts

Contrasts frequently changed sign between genres (Table 7;
Figure 6). From Grade VI to V1], informational passages became
longer per sentence (+2.88 words) while narrative passages be-
came shorter (-1.05), and MATTR-50 fell in informational pas-
sages (-0.0155) but rose in narrative ones (+0.0514); lexical
density moved -3.46 and +6.16 percentage points. Mean

dependency distance increased by 0.316 in informational pas-
sages from Grade VI to VII (95% CI 0.135 to 0.498) and de-
creased by 0.290 from Grade IX to X (-0.472 to -0.109), each at
the minimum attainable within-stratum p of 0.029, while narra-
tive passages showed the opposite or no change. With two nar-
rative passages per book, narrative contrasts could not reach an
exact p below 0.333.
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Words per sentence MATTR-50 Lexical density (%)
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Figure 6. Transition contrasts estimated separately for informational (circles) and narrative (squares) passages, with 95% confidence intervals from genre-
pooled variances; the black bar is the equal-weight contrast. Lexical density is in percentage points. Narrative intervals are wide because each book contributed

two narrative passages.

3.5 Where the variation lies

At sentence level, most variance lay within passages (Table
8; Figure 7). Books accounted for 4.4% of the variance in log
sentence length, 1.8% in dependency distance, 1.4% in content-
word share and 1.0% in pair overlap; genre for at most 1.8%;
and the book-by-genre interaction for at most 0.2%. Passages
within book-by-genre cells accounted for 5.2% to 11.6%, and
differences between sentences of the same passage for 84.4%
to 92.9%. Passage ICCs from the mixed models ranged from
0.030 for dependency distance to 0.131 for tree depth. Entering

genre before book changed the book shares only slightly (sen-
tence length 4.7% instead of 4.4%). Because sentence-level par-
titions necessarily place most variance within passages, the
primary indices were also partitioned at passage level (Table
9): book accounted for 31.5% of the variance of mean sentence
length, 12.5% for MATTR-50, 14.3% for Jaccard overlap and
0.9% for lexical density, whereas passages within the same
book and genre accounted for 55.1% to 67.5%. Serial depend-
ence between consecutive sentences was negligible (mean
within-passage lag-1 r = 0.016; range -0.377 to 0.318).

Table 8. Where variation lies: passage clustering and nested variance decomposition of sentence-level outcomes.

ICC (pas- Book Genre 1°

Book x genre Passage within

Within passage 1*
(%)

% (%) cell n? (%)
Sentence length (log words) sentences (1,015) 0.118 84.4
Dependency distance sentences (1,005) 0.030 1.8 0.0 0.1 5.2 929
Tree depth sentences (1,015) 0.131 — — — — —
Content-word share sentences (1,015) 0.101 1.4 0.5 0.2 11.6 86.3
Clausal dependents sentences (1,015) 0.078 — — — — —
Adjacent-pair Jaccard overlap pairs (991) 0.091 1.0 0.4 0.0 8.4 90.1

ICC: passage random-intercept variance + total variance from REML linear mixed models with book-by-genre cell means (Equation 8). n?: Type I sums of squares from
nested fixed-effects decomposition (book, genre, book x genre, passage within cell, residual). Dependency distance excludes 10 one-word sentences. — not computed.
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Sentence length (log) 9.5 84.4 book 4.4%
Dependency distance 4§ 5.2 G289 book 1.8%
Content-word share 11.6 86.3 book 1.4%
Adjacent-pair overlap 8.4 90.1 book 1.0%
T T T T T T
0 20 40 60 80 100
Share of sentence-level variance (n?, %)
B book book x genre within passage
genre passage within cell

Figure 7. Nested decomposition of sentence-level (and adjacent-pair) variance into book, genre, book-by-genre, passage-within-cell and within-passage com-
ponents (Type I n% %). Labels inside bars are shown for components of at least 5%; the book share is given at the right.

Table 9. Measurement and model diagnostics.

Sentence boundaries: rule-based segmenter vs UDPipe (match
within 3 characters)

Adjacent pairs with an empty content-lemma union (scored 0)
Moving windows per passage for MATTR-50

Lemma-based MATTR-50 (affixation check) V=N T

Homogeneity of multivariate dispersion (PERMDISP, 9,999 re-
stricted permutations)

Variance shares with genre entered before book (book n?, %)
Passage-level partition (n?, %): Words per sentence
Passage-level partition (n?, %): MATTR-50

Passage-level partition (n?, %): Lexical density

Passage-level partition (n? %): Content-lemma Jaccard overlap

Lag-1 autocorrelation of log sentence length within passages

PC1 loadings, bootstrap 95% intervals (2,000 resamples)

MTLD -0.

PC2 loadings, bootstrap 95% intervals

Monte Carlo standard error of permutation p values

989 matched; precision 0.912; recall 0.998; F1 0.953

00f991

minimum 136 (shortest passage, 185 words)

.0162 (exact p = 0.457); IX—-X -0.0267 (p = 0.224); r with form-based MATTR-50 =

0.991

book F = 1.05, p = 0.464; genre F = 0.44, p = 0.547

sentence length 4.7; dependency distance 1.8; content-word share 1.4; pair overlap 1.1

book 31.5; genre 6.8; book x genre 6.6; passages within cell 55.1
book 12.5; genre 5.0; book x genre 22.0; passages within cell 60.4
book 0.9; genre 10.5; book x genre 21.4; passages within cell 67.2

book 14.3; genre 1.0; book x genre 17.2; passages within cell 67.5

meanr = 0.016 (range -0.377 to 0.318); pooled within-passage r = 0.037

pairs sharing a lemma 0.70 to 0.96; words per sentence 0.63 to 0.95; clausal dependents 0.40 to

0.92; Jaccard 0.27 to 0.93

94 to 0.28; MATTR-50 -0.95 to 0.40; density -0.87 to 0.35; proper nouns -0.34 to
0.83

PERMANOVA p = 0.016: £0.001; trend p = 0.097: £0.002

n?, share of variance (Type I sums of squares). PERMDISP tests whether groups differ in multivariate spread; a non-significant result indicates that PERMANOVA differ-

ences reflect location.

Sentence-level contrasts agreed with the passage-level re-
sults (Table 10). The ratio of geometric mean sentence lengths
was 0.906 (0.689 to 1.190) from Grade VI to VII and 0.874
(0.666 to 1.147) from Grade IX to X; neither tree depth, clausal
dependents, content-word share nor Jaccard overlap differed at
either transition. For dependency distance at the IX-X transi-
tion the informational and narrative contrasts differed

Table 10. Sentence- and pair-level transition contrasts.

_ Vo Vil estimate (95% €D -

Sentence length ratio 0.906 (0.689 to 1.190)

Dependency distance +0.028 (-0.103 to 0.159)
Tree depth +0.087 (-0.632 to 0.807)
Content-word share (pp) +2.93 (-2.57 to 8.43)
Clausal dependents +0.052 (-0.400 to 0.504)

Jaccard overlap (pair) +0.002 (-0.031 to 0.035)

(interaction p = 0.048). With bias-reduced standard errors, the
odds that adjacent sentences shared a content lemma did not
differ at either transition (equal-weight odds ratio [OR] 0.69,
0.28 to 1.69, p = 0.415, from Grade VI to VII; 0.73, 0.23 to 2.35,
p = 0.601, from Grade IX to X); the lowest narrative-only esti-
mate, 0.48 (0.16 to 1.42; p = 0.187), was also compatible with
no change.

Genre inter-

IX-X estimate (95% CI) - Ge;:lci?‘::t:r-

action p
0.478 0.296 ratio 0.874 (0.666 to 1.147) 0.332 0.992
0.674 0.155 -0.068 (-0.196 to 0.061) 0.304 0.048
0.812 0.448 -0.174 (-0.890 to 0.542) 0.633 0.820
0.296 0.116 -0.93 (-6.39 to 4.54) 0.740 0.725
0.822 0.989 -0.257 (-0.706 to 0.192) 0.262 0.746
0.904 0.912 +0.001 (-0.032 to 0.033) 0.968 0.588
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Any shared content lemma (pair),
equal-weight OR 0.69 (0.28 to 1.69)

informational only, OR 0.97 (0.23 to 4.15)

narrative only, OR 0.48 (0.16 to 1.42)

0.73 (0.23 to 2.35) 0.601
0.81 (0.18 to 3.71) 0.789
0.66 (0.11 to 3.89) 0.646

Linear mixed models: equal-weight contrast of book-by-genre cell means, passage random intercept, REML, Wald 95% CI. Sentence length was modeled on the log scale
and is reported as the ratio of geometric means; Wald intervals with 24 clusters are approximate. Genre interaction: difference between the informational and narrative
contrasts. OR: GEE logistic model with exchangeable correlation within passages and bias-reduced (Mancl-DeRouen) standard errors.

3.6 Multivariate profiles and grade order

The four books differed as multivariate profiles but not in
grade order (Table 11). With genre held constant, book ac-
counted for R? = 0.223 of profile variation (PERMANOVA p =
0.016) and genre, with book held constant, for R* = 0.095 (p =
0.016); school stage (primary, junior, senior) accounted for R?
=0.111 (p = 0.170). Neither transition reached significance on
its own (VIvs VIl p = 0.086; IX vs X p = 0.562). Multivariate dis-
persion did not differ between books (PERMDISP F = 1.05, p =
0.464) or genres (F = 0.44, p = 0.547), so the PERMANOVA dif-
ferences reflect location rather than spread. The first principal
component (36.4% of variance) combined sentence elaboration
with lexical repetition, loading on pairs sharing a content

lemma (0.92), words per sentence (0.86), Jaccard overlap (0.79)
and clausal dependents (0.72); the second (21.3%) opposed
lexical variety and density (MTLD -0.74, MATTR -0.71, density
-0.66) to proper nouns (0.51) and pronouns (Figure 8). Boot-
strap intervals confirmed the first component (pairs sharing a
content lemma 0.70 to 0.96; words per sentence 0.63 to 0.95)
but showed that the second is unstable (MTLD -0.94 to 0.28;
MATTR-50 -0.95 to 0.40), so only the first component is inter-
preted. Grade IX argumentative texts and the Grade VII news
text sat at the elaborated end of the first component, and the
archaic hikayat at the referential end of the second. Genre-strat-
ified grade-order correlations ranged from -0.128 to 0.383, and
no trend reached significance (smallest p = 0.097; Holm-ad-
justed p 2 0.774).

Table 11. Multivariate profile tests, grade-order trend tests and principal-component loadings.

I R S S

PERMANOVA: book (permuted within genre) R?; pseudo-F 0.223;1.91 0.016
PERMANOVA: genre (permuted within book) R?; pseudo-F 0.095; 2.32 0.016
PERMANOVA: school stage, primary/junior/senior (within genre) R?%; pseudo-F 0.111;1.31 0.170
PERMANOVA: VI vs VII (exact, 420 relabelings) R?; pseudo-F 0.153;1.81 0.086
PERMANOVA: IX vs X (exact, 420 relabelings) R?; pseudo-F 0.067; 0.72 0.562
Grade-order trend (6<7<9<10): Words per sentence Genre-stratified Spearman p 0.377 0.103 (Holm 0.774)

Grade-order trend (6<7<9<10): MATTR-50 Genre-stratified Spearman p -0.115 0.630 (Holm 1.000)
Grade-order trend (6<7<9<10): Lexical density (%) Genre-stratified Spearman p -0.128 0.589 (Holm 1.000)
Grade-order trend (6<7<9<10): Content-lemma Jaccard overlap Genre-stratified Spearman p 0.072 0.769 (Holm 1.000)
Grade-order trend (6<7<9<10): MTLD Genre-stratified Spearman p -0.030 0.901 (Holm 1.000)
Grade-order trend (6<7<9<10): Mean dependency distance Genre-stratified Spearman p 0.317 0.175 (Holm 1.000)
Grade-order trend (6<7<9<10): Letters per word Genre-stratified Spearman p 0.383 0.097 (Holm 0.774)
Grade-order trend (6<7<9<10): Pairs sharing a content lemma (%) Genre-stratified Spearman p 0.303 0.197 (Holm 1.000)
PCA: variance explained PC1; PC2; PC3 36.4%; 21.3%; 15.8%

PCA loading: Pairs sharing a content lemma (%) PC1; PC2 0.92;0.03

PCA loading: Words per sentence PC1; PC2 0.86; 0.15

PCA loading: Content-lemma Jaccard overlap PC1; PC2 0.79; 0.25

PCA loading: Clausal dependents per sentence PC1; PC2 0.72; -0.07

PCA loading: MTLD PC1; PC2 -0.35; -0.74

PCA loading: MATTR-50 PC1; PC2 -0.28;-0.71

PCA loading: Lexical density (%) PC1; PC2 0.04; -0.66

PCA loading: Proper nouns (%) IPGlg G2 -0.34; 0.51

PERMANOVA on Euclidean distances between z-scored profiles of 12 indices (words per sentence, MATTR-50, MTLD, lexical density, Jaccard overlap, pairs sharing a
content lemma, letters per word, dependency distance, clausal dependents, pronouns, connectives, proper nouns); 9,999 restricted permutations unless stated. Trend
test: mean of within-genre Spearman correlations between grade and index, 20,000 within-genre permutations; Holm across eight indices.
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Figure 8. Principal component biplot of the 24 passages on 12 standardized indices. Colors identify books and shapes identify genres; arrows show index
loadings (scaled by 2.6). Selected passages are labeled by ID (Table 3). PC, principal component; MATTR, moving-average type-token ratio; MTLD, measure of
textual lexical diversity. Bootstrap intervals support the first component only (Table 9).

3.7 Robustness

Single passages could reverse several contrasts (Figure 9).
Removing one passage reversed the sign of sentence length and
lexical density once each at both transitions, of Jaccard overlap
three times at the first and five times at the second, and of
MATTR-50 never; the leave-one-out ranges are listed in Table
5. At the IX-X transition, removing the archaic hikayat changed
the sentence-length contrast from -1.01 to -3.22 words, and re-
moving the modern hikayat changed it to +1.21. Across the sen-
sitivity analyses (Figure 10), MATTR kept its direction under
every change of window, diversity index, prefix, extraction and
segmentation, and at the IX-X transition in every variant, but
reversed among informational passages at the first transition
(-0.015); sentence length, lexical density and Jaccard overlap
each reversed under at least one reasonable choice. Restricting
passages to their first 100 words in complete sentences

reversed the IX-X sentence-length contrast (+0.43 words), re-
moving proper nouns reversed the VI-VII cohesion contrast
(-0.0041), and token-weighted pooling reversed it again
(-0.0083). Rule-based segmentation independent of the parser
yielded 1,108 sentences and 12,114 words. It recovered 989 of
the 991 UDPipe sentence boundaries but added 95 of its own
(precision 0.912, recall 0.998, F1 0.953), mostly by splitting
quoted speech that UDPipe kept within one sentence. Passage-
level agreement was high (r = 0.96 for sentence length and
0.998 for MATTR-50), and every contrast kept its direction, but
the VI-VII sentence-length contrast fell from +0.92 to +0.12
words. Lemma-based MATTR-50 correlated at r = 0.991 with
the form-based index and gave contrasts of +0.0162 (p = 0.457)
and -0.0267 (p = 0.224). No adjacent pair had an empty con-
tent-lemma union, and the shortest passage still provided 136
MATTR windows (Table 9).
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(color, book; shape, genre). The solid line is the full-corpus contrast and the dashed line zero; panel titles give the number of removals that reversed the sign

of the contrast.

Main (equal genre weights)

Unweighted passage mean (2/3 informational)
Token-weighted pooling

Informational passages only

Narrative passages only

100-word complete-sentence prefixes

MATTR window 25 instead of 50

MTLD instead of MATTR (MTLD units)
Surface-form overlap

Overlap without proper nouns

Uncurated extraction spans

Rule-based segmentation (parser-independent)

Excluding most influential long text*

Words/
sentence

+0.92

il

+0.64

+2.88

—1.05

e )

+0.88

+0.12

+0.86

same sign as main analysis

Grade VI

MATTR

+0.018

+0.007

—-0.015

+0.051

+0.032

+0.009

+6.3

+0.016

+0.017

+0.006

= Vil Grade IX » X
Density Words/ Density
(pp) Jaccard  sentence MATTR (pp) Jaccard
Ak +0.0058 =1.01 —0.029 =10 —0.0020
—(E} +0.0062 -1.43 -0.026 =0.7 +0.0007
—0.0083 —0.48 +0.0044
—3.5 +0.0070 2T -0.020 =01 +0.0059
+6.2 +0.0046 +0.26 -0.037 -1.9 —0.0098
-0.4 —0.0053 +0.43 -0.021 =35 -0.0184
-0.029
-14.3
+0.0036 —0.0012
—0.0041 —0.0010
ARl +0.0067 -0.98 —-0.027 —ilil —0.0042
-1.97 -0.029
+1.0 +0.0215 -3.22 -0.016 H153) —0.0089

sign reversed not applicable

Figure 10. Direction and size of the primary contrasts across analytic variants. Blue cells keep the sign of the main analysis, orange cells reverse it and gray
cells are not applicable. Lexical density is in percentage points; the MTLD row is in MTLD units. Most influential long text: Bola-Bola Waktu (G7-05) for Grade
VI-VII and Hikayat si Miskin* (G10-06) for Grade IX—X. Rule-based segmentation produced 1,108 sentences and 12,114 words (passage-level r = 0.96 for
sentence length and 0.998 for MATTR-50 against UDPipe).

3.8 Design implications

The pooled within-genre standard deviation was 2.96 words
for sentence length, 0.0271 for MATTR-50, 4.25 percentage
points for lexical density and 0.0289 for Jaccard overlap (Table

12). Detecting a book-to-book difference of 2 words in mean
sentence length with 80% power would require 18 passages
per genre per book (36 per book), and a difference of 1 word 70
per genre (140 per book); differences of 0.02 in MATTR-50 and
Jaccard overlap would require 15 and 17 passages per genre.

117



Pasaribu et al. Enigma in Education

The present design, with four informational and two narrative differences of about 6.10 words in sentence length or 0.0535 in
passages per book, could detect with 80% power only MATTR-50 (Figure 11).

Table 12. Passages required to detect a given book-to-book difference.

Pooled within-genre SD Target difference Passages per genre per book Passages per book

Words per sentence 2.96 words 1.00 words

Words per sentence 2.96 words 2.00 words 18 36
Words per sentence 2.96 words 3.00 words 9 18
MATTR-50 0.0271 0.01 59 118
MATTR-50 0.0271 0.02 15 30
MATTR-50 0.0271 0.03 7 14
Lexical density 4.25 pp 1.00 pp 143 286
Lexical density 4.25 pp 2.00 pp 36 72
Lexical density 4.25 pp 3.00 pp 17 34
Content-lemma Jaccard overlap 0.0289 0.01 67 134
Content-lemma Jaccard overlap 0.0289 0.02 17 34
Content-lemma Jaccard overlap 0.0289 0.03 8 16
Words per sentence, present design 2.96 words 6.10 words 4 inf. + 2 narr. 6
MATTR-50, present design 0.0271 0.0535 4 inf. + 2 narr. 6
Lexical density, present design 4.25 pp 9.54 pp 4 inf. + 2 narr. 6

Content-lemma Jaccard overlap, pre-

. 0.0289 0.0556 4 inf. + 2 narr. 6
sent design

Balanced two-genre design with equal-weight contrasts, two-sided a = 0.05, power 0.80, noncentral t; SDs pooled within genre across the four books in this corpus.
Present design rows give the difference detectable with 80% power by the design used here (Satterthwaite df as in Table 5). pp, percentage points.
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Figure 11. Minimum book-to-book difference detectable with 80% power (two-sided a = 0.05) as a function of the number of passages per genre per book,
using the pooled within-genre standard deviations of this corpus. Dashed lines show the absolute observed contrasts; the dotted line marks the effective size
of the present design (about three passages per genre).

. . between the books on either side of a transition, grade order did
4. Discussion not predict any index, and the four books, although distinguish-
able as multivariate profiles, were not arranged by school stage.
Variation sat within books. It lay between passages of the same
book and genre and, above all, between sentences of the same
passage. The changes that did appear were exploratory and
concerned spread and composition, not level. The Grade VII
passages were more heterogeneous in sentence length than

4.1 Principal findings

In four national Bahasa Indonesia student books spanning
the two school transitions, the selected reading passages did
not form a grade-ordered ladder of linguistic complexity. The
transitions are also the boundaries between curriculum Phases
C and D and between Phases D and E. No primary index differed
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every Grade VI passage and carried more proper nouns. Several
contrasts reversed between informational and narrative pas-
sages or under reasonable analytic choices.

These findings agree with corpus studies that report weak or
flat grade progressions in textbooks. The Grade VI-X books re-
semble the compressed progression of a US reading program, in
which grade-to-grade increases in lexical diversity fell below
10%,15 and the Russian elementary textbooks, in which lexical
diversity did not rise across grades and did not correlate with
readability.16 Two further results fit the present pattern, in
which genre and passage, not grade, organized the profiles: the
difficulty of recovering grade from Russian textbook text (F1
54.06%)7 and the dominance of register over textbook level in
EFL coursebooks (63% of variance).1? Other series differ. Syn-
tactic complexity increased volume by volume in an English-
major reading series,2? and senior physics textbooks reached a
term density of 9.14 per 1,000 words and a sentence length of
16.5 words.2! Those series were written as graded sequences
by a single editorial line, whereas the books compared here
were written by different teams, for different phases and in dif-
ferent revision cycles. A smooth gradient is less likely by con-
struction. The longer sentences of the Grades IX and X books
relative to Grades VI and VII (14.25 and 13.24 vs 10.03 and
10.94 words) are broadly consistent with the Fry-graph place-
ment of Grade VII discourse at level 5 and Grade X at level 6 in
the earlier Merdeka editions.3% The present analysis shows that
such a difference lies between, not within, the transitions.

The Indonesian readability literature has repeatedly re-
ported texts that do not match their grade: 9 of 15 Grade VII
discourses*? and 25 of 45 Grade XI texts.#! Those studies scored
single 100-word samples against a fixed chart. Each verdict
therefore carries unknown sampling error. The present results
suggest where that error comes from. A passage is a small sam-
ple of a book's language. Within-passage variation accounts for
more than four-fifths of sentence-level variance, so two pas-
sages from the same book can sit at opposite ends of a readabil-
ity chart, as the hikayat pair in the Grade X book, at 8.77 and
17.64 words per sentence, illustrates. Variation in difficulty
within and across assigned levels has likewise been reported
for graded Arabic materials?5 and for Russian textbooks that
read 1.0-1.5 levels below expectation.!8

4.2 Interpretation and implications

The clearest exploratory change at the primary-junior tran-
sition (Holm-adjusted p = 0.124) was a widening of sentence-
length dispersion, accompanied by more proper nouns and
shorter words. These features match the texts selected for
Grade VII. They include place-based descriptions in an oral-
monologue register, with short conversational sentences and
many place names, and an explanatory news report with long,
information-dense sentences. The demand placed on readers is
therefore not a uniformly harder text. It is a wider range of reg-
isters within one book, from spoken-style description to news
prose. Textbook research usually reports means, and disper-
sion has received little attention. Yet a reader who meets both
5-word and 30-word sentences in one lesson faces a different
task from one who meets uniform 12-word sentences. Distribu-
tions of sentence length, measured in clauses, in Japanese chil-
dren's writing also change shape, not only center, across school
years.47

Genre accounted for much of the apparent change. Informa-
tional passages became longer, with a greater mean depend-
ency distance, from Grade VI to VII and showed a smaller mean
dependency distance from Grade IX to X, while narrative pas-
sages moved the other way. This divergence matters because
comprehension of narrative and expository text depends on
partly different reader characteristics: vocabulary and strategy
knowledge predicted comprehension in both genres for Grade
8 students, whereas reading interest contributed only for ex-
pository texts,*8 and a direct comparison of narrative and

science-text comprehension found different predictor struc-
tures.*? Register alone explained most of the variation in EFL
coursebook language.19 Dependency distance itself differs sys-
tematically between text types.50 A book-level average that
mixes genres in different proportions can therefore rise or fall
without any change in the demands of comparable texts. The re-
versal between unweighted and equal-weight summaries of lex-
ical density at the first transition showed this (Figure 10).

Each index also carries its own measurement limits. Lexical
diversity indices depend on the length to which texts are nor-
malized.35 Their developmental validity is contested even in
child language samples,5! and genre-sensitive estimates stabi-
lize only between 1,000 and 2,000 words,3¢ whereas the pas-
sages here ranged from 185 to 1,623 words. The MATTR
contrasts kept their direction across window sizes, MTLD, pre-
fixes and a lemma-based version that correlated at r = 0.991
with the form-based index. This is reassuring. It shows that af-
fixed variants did not drive them. Their magnitudes, however,
should not be read as stable book properties. Dependency dis-
tance depends on sentence length and is driven by a small set of
relation types,52 so the informational MDD changes partly re-
state the sentence-length changes. Jaccard overlap rewards the
repetition of names and objects. Removing proper nouns re-
versed the VI-VII cohesion contrast, consistent with the rise in
proper nouns at Grade VII, and its five sign reversals in the
leave-one-out analysis at the IX-X transition make it the least
stable primary index. Pronouns and logical connectives carry
much of the cohesion that readers use.853 A lemma-overlap
measure does not count them. Finally, the parser was not vali-
dated on textbook prose, and Indonesian taggers lose several
percentage points of accuracy outside their training domain;38
parser-independent segmentation preserved every direction
but cut the VI-VII sentence-length contrast from +0.92 to +0.12
words, which shows how much of the difference depends on
how sentences are delimited.

For textbook developers at the Pusat Perbukuan, the results
argue for describing language demand at the level of the pas-
sage rather than the book. Every passage could carry a short lin-
guistic profile, such as sentence-length range, lexical diversity,
proper-noun load and dependency distance, computed with
open tools and published with the book. Teachers and review-
ers could then see where the demanding texts are. Book-level
labels and single readability scores hide the within-book range
that this study found to dominate. Simplification is not the ob-
vious remedy. Simplified texts help weaker readers most,3
global cohesion helps low performers most,° and scaffolding
complex academic text produced a gain of d = 0.16 on a stand-
ardized reading test for late secondary students.>* In a network
meta-analysis of 52 studies, strategy instruction on main ideas,
text structure and retelling, combined with background-
knowledge instruction, was the most effective support for
struggling readers.5> A text with longer sentences is an occasion
for teaching. It is not a reason for removal.

For teachers at the two transitions, the results suggest a hy-
pothesis for testing rather than a prescription: that anticipating
range rather than level helps students. Within one book, Grade
VII students meet oral-monologue descriptions with very short
sentences, explanatory news with long ones, and names they
may not know. Grade X students meet archaic hikayat beside
short observation reports. Brief pre-reading attention to unfa-
miliar names and to the structure of long sentences, together
with explicit comparison of registers, addresses the features
that changed. Whether these steps improve comprehension has
not been tested. Reader-level differences remain larger than
any text contrast observed here. School membership explained
49% of the variance in Indonesian PISA reading scores;! com-
prehension deficits in dyslexia reach g = 1.43;14 and transition
outcomes depend on social-emotional competencies and socio-
economic background as well as on text.45
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The phase structure of Kurikulum Merdeka implies a step in
expected reading demand at Grades VII and X. In the books and
passages examined here, the boundary from Phase C to Phase D
appeared as a widening of the range of sentence lengths and
registers rather than as a higher average level. The boundary
from Phase D to Phase E appeared as no consistent change at
all. Edition is an obvious alternative explanation, because both
transitions move froma 2025 revision to a 2023 revision. A uni-
form edition effect, however, would shift both contrasts in the
same direction. The small positive VI-VII and negative [X-X
contrasts observed here argue against edition alone, although
book-specific authoring effects cannot be separated from grade
with one book per grade. These results also bear on the Indone-
sian policy context. Kurikulum Merdeka textbooks have been
revised in quick succession, and the four books in this corpus
came from two revision cycles and two ministries. Indonesian
research on these books has examined morphology,*3 critical-
reading tasks#4 and content feasibility against curriculum out-
comes,*> and the readability of their discourse with Fry
graphs.3940 The national literacy context, in which many stu-
dents in urban, mountainous and island schools show very low
reading competence,2 makes the language demand of a single
national book a matter of equity as well as of curriculum design.
Natural language processing for Indonesian readability has be-
gun with academic prose, where concreteness correlated with
readability at r = 0.424.46 School textbooks need comparable,
openly reproducible profiling. The reproducible pipeline used
here, with frozen selection, hashed sources, an open parser and
exact tests, could be applied to every passage of every revision.
Changes between editions would then be documented rather
than inferred.

The findings point to a clear research agenda. First, a census
of all eligible passages in each book, rather than six selected
ones, would remove selection bias and allow design-based in-
tervals for each book. To detect a 2-word difference in mean
sentence length, the design analysis indicates about 18 passages
per genre per book. Second, the Grade VII and X books should
be compared with Grade VI and IX books of the same revision
family, and Grade VIII should be added, so that grade can be sep-
arated from edition and authoring team. Third, two trained lin-
guists should annotate a stratified sample of about 150
sentences per book as a gold standard, covering sentence
boundaries, UPOS and lemmas, with agreement statistics and
adjudication. This would quantify parser error and allow cor-
rected indices. Fourth, Indonesian frequency norms for chil-
dren's and adolescents' reading, comparable to databases built
for English,56:57 would allow lexical sophistication to be meas-
ured instead of only lexical diversity. Fifth, and most important
for the cognitive claims that this corpus cannot address, reader
studies should present the same passages to students at the two
transitions and measure comprehension, reading time and,
where possible, eye-movement indices, so that each text feature
can be tested as a predictor of difficulty. Reader-anchored crite-
ria such as the CommonlLit Ease of Readability corpus58 show
how such data can calibrate text indices. Large language models
may assist with passage segmentation and labeling. Their ten-
dency to overestimate difficulty?® means they cannot replace
reader data.

4.3 Strengths and limitations

The study has four main strengths. The corpus was fixed and
hashed, and the passage selection was frozen before any index
was computed. Every index was reproduced exactly by inde-
pendent re-computation, including re-parsing of all 24 passages
with the same model. Uncertainty was stated in three comple-
mentary ways, including an exact test that respects the small
number of passages, rather than through a single interval. Fi-
nally, sentence-level models, multivariate profiles and thirteen
sensitivity analyses showed which conclusions are stable and
which are fragile. The stable ones are the absence of a grade-
ordered ladder, the direction of the MATTR contrasts across

measurement variants and the dominance of within-passage
variation. The fragile ones are the direction of the sentence-
length, density and cohesion contrasts.

The limitations are considerable. The sentence-level models
rely on 24 clusters, so their intervals are approximate, and the
second principal component was unstable under bootstrap
resampling. One book per grade confounds grade with edition,
ministry, authoring team and topic, so book contrasts cannot be
attributed to grade. The passages were selected purposively
from candidates proposed with Al assistance. There was no cen-
sus of eligible texts and no independent human verification of
genre labels, and the passages are not a random sample of the
books. Six passages per book, two of them narrative, give low
power, as the design analysis shows. The parser was not vali-
dated on textbook prose. Its accuracy for dialogue, reduplica-
tion, apostrophized names and archaic hikayat is unknown, and
parser error is not reflected in any interval. Visual checks cov-
ered twelve layout-risk pages rather than every page. lllustra-
tions, which can alter the textbase representation that young
readers build from narrative text,59 were ignored, as were tasks
and teacher mediation. Above all, no reader data were collected,
so the study makes no claim about comprehension, processing
load, cognitive overload or the suitability of the books for stu-
dents' development. The context figures cited for Indonesian
reading literacy come from PISA 2018 and regional samples, not
from the students who use these books.

5. Conclusion

Across the primary-junior and junior-senior transitions,
which are also curriculum phase boundaries, the selected read-
ing passages of four national Bahasa Indonesia textbooks did
not become uniformly more complex. No primary index differed
at either transition. Mean sentence length changed by +0.92
words (95% CI -3.50 to 5.33) from Grade VI to VIl and by -1.01
words (-5.42 to 3.41) from Grade IX to X; grade order predicted
no index, and books explained at most 4.4% of sentence-level
variance. The clearest exploratory change at entry to junior sec-
ondary school (not significant after Holm adjustment) was a
wider range of sentence lengths and more proper nouns, not a
higher average level. Language demand in these books is better
described passage by passage than book by book. Open linguis-
tic profiles for every reading would make that range visible to
teachers and reviewers. Whether preparing students for a
wider range of registers at Grades VII and X improves compre-
hension is a hypothesis for reader studies. Grade, edition and
authoring team are confounded. No reader outcomes were
measured. The next step is therefore a census-based, human-
validated corpus of complete books from a single revision fam-
ily, linked to comprehension and reading-time data from stu-
dents at the two transitions.
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