
Traditional Readability Approaches to Sesotho and isiZulu:
A (First) Overview

Johannes Sibeko
Nelson Mandela University

Gqeberha, South Africa
johanness@mandela.ac.za

Mthuli Buthelezi
University of Kwa-Zulu Natal

Mazisi Kunene Road, eThekwini, South Africa
mthulibuthelezi08@gmail.com

Abstract

This paper presents a conceptual overview of
traditional readability metrics adapted for two
South African Indigenous languages, isiZulu
and Sesotho, which differ orthographically with
conjunctive and disjunctive writing systems, re-
spectively. Both languages are low-resource,
lacking extensive corpora, lexicons, and pre-
trained models necessary for automatic read-
ability assessment. By critically examining
these adaptations, we highlight the challenges
of applying English-based metrics to morpho-
logically complex African languages and em-
phasise the need for language-specific digi-
tal resources that reflect local linguistic struc-
tures. Our work aligns with ongoing efforts
to develop and enhance language resources for
under-resourced African Indigenous languages,
thereby supporting their evolving presence and
accessibility in the digital age, including con-
texts shaped by large language models.

1 Introduction

Reading proficiency remains a persistent challenge
in Southern Africa. Although recent scholarship
has examined common contributing factors such
as inadequate teacher training and various learning
difficulties, there remains a notable gap in the lit-
erature concerning the kinds of texts prescribed to
learners and how these texts shape reading devel-
opment (Sibeko, 2024a). That is, text readability,
the ease with which texts can be read (Dahl, 2004,
2009) has received limited attention, especially in
low-resource Indigenous languages such as those
of Southern Africa.

This paper investigates existing research on read-
ability in Sesotho and isiZulu, which remain signif-
icantly under-resourced in the digital language do-
main (Roux and Bosch, 2019). That is, in terms of
Natural Language Processing (NLP), both Sesotho
and isiZulu are considered resource-scarce lan-
guages (Mahloane and Trausan-Matu, 2015; Moors

et al., 2018; Wills et al., 2020), particularly when
evaluated against the availability of pre-trained
models, basic language resources, corpora, and
training data necessary for automating tasks (Mari-
vate et al., 2020), such as text readability analysis
(Cucu et al., 2014; Magueresse et al., 2020; Bansal
et al., 2021; Zupon et al., 2021).

Before readability measures were developed
for specific Southern African languages, stud-
ies in the South African context relied largely
on traditional English-language formulas (see
Grabar et al. (2014), Joubert and Githinji (2014),
Sibanda (2014), Buthelezi (2017a), Leopeng
(2019), De Wet (2021)). These formulas are cali-
brated to the U.S. education system, limiting their
relevance for local contexts. Bargate (2012) at-
tempted to align these metrics with South African
grade levels, but only in English, as no compara-
ble tools existed for Indigenous languages at the
time. The emergence of readability measures for
languages like Sesotho and isiZulu opens new pos-
sibilities for contextually appropriate readability
assessment.

The adaptation of readability measures for low-
resource languages rests on the premise that such
measures must differ from those developed for
high-resource languages. However, there is lim-
ited comparative research on how these metrics
function across different Indigenous languages in
Southern Africa. This paper addresses that gap by
examining the application of traditional readability
measures in Sesotho and isiZulu, asking whether
readability can be assessed in the same way across
these typologically and orthographically distinct
languages.

We focus on Sesotho and isiZulu because, to our
knowledge, they are the only South African Bantu
languages with existing readability metrics. They
also represent orthographically and structurally
distinct languages, Sesotho being disjunctive and
isiZulu conjunctive. These features pose challenges
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for applying English-based readability formulas
and underscore the need for language-specific adap-
tations suited to African linguistic contexts.

The remainder of this paper is structured as fol-
lows: Section 2 reviews related literature to contex-
tualise our discussion. Section 3 examines the text
properties of Sesotho that influence the applicabil-
ity of traditional readability measures, while Sec-
tion 4 considers comparable properties in isiZulu.
Section 5 of this paper elaborates on the surface-
level features of both isiZulu and Sesotho. Section
6 synthesises these insights, highlighting key differ-
ences in the development of readability measures
across the two languages. Finally, Section 7 con-
cludes the paper by summarising the findings of
our comparative analysis.

2 Related Literature

Generally, readability can be approached from ei-
ther a relative or an absolute perspective. The rela-
tive approach, as seen in Bunch et al. (2014) and
Collins-Thompson (2014), frames readability in
terms of reading and text difficulty, with compre-
hension varying by reader. In this view, readabil-
ity depends on how well a specific reader under-
stands a given text. On the other hand, the ab-
solute approach quantifies linguistic features to
estimate readability independently of individual
readers. Generally, modern objective measures
combine traditional readability formulas with more
nuanced textual characteristics (Daelemans et al.,
2017).

Previously, researchers have used various meth-
ods to investigate text readability, including tradi-
tional readability measures (Kondru, 2006; Feng,
2010; Janan, 2011; Bendová, 2021), machine learn-
ing (Sjöholm, 2012; Andova, 2017), Natural Lan-
guage Processing (Gonzalez-Dios, 2016), deep
learning (Alkaldi, 2022), and eye-tracking (New-
bold, 2013). While we specify them in this arti-
cle, we acknowledge that most of these methods
overlap as they use some form of machine learn-
ing. Overall, these research projects have made
significant contributions to the scholarship of text
readability. As far as we are aware, for this arti-
cle, there is a paucity in the employment of these
methods to develop readability measures for the In-
digenous official languages of South Africa. Thus,
we discuss the traditional readability measures for
Sesotho and isiZulu that are adapted from the En-
glish readability measures.

We are aware of readability measures devel-
oped for Afrikaans (see van Rooyen (1986), Jansen
et al. (2017) and Du Plessis and Vos (2022)).
Note that the Afrikaans VivA-Leesbaarheidsindeks’
accessible at https://viva-afrikaans.org/
afdelings/tegnologie presents possibly the
only online or web-based platform for measur-
ing text readability in Afrikaans or any other non-
English official language of South Africa. The
portal includes Combrink’s (1992), which is de-
scribed in detail by McDermid’s (2007) and Jansen
et al.’s (2017). It also includes the Flesch Reading
Ease and Flesh-Kincaid Grade Level formulas for
English.

In their study on the readability of medical
texts translated into isiXhosa, Afrikaans, and En-
glish, Leopeng (2019) employed the Læsbarhetsin-
dex (LIX) formula, operating under the assump-
tion—shared by Naveed (2024, 1750)—that the for-
mula’s lack of language-specific constants renders
it applicable to both English and foreign languages,
such as our Indigenous languages. This assump-
tion, however, risks overlooking the unique struc-
tural and orthographic features of individual lan-
guages. That is, the perceived simplicity and ease
of application of the LIX formula do not guarantee
its validity across typologically diverse languages.
Indeed, the generalisability of traditional and more
advanced readability measures must be empirically
substantiated rather than taken for granted. For in-
stance, the significance of tailoring methodological
approaches to the linguistic and resource conditions
of specific languages is clearly illustrated in the
work of Grabar et al. (2014). Their cross-lingual
investigation into the comprehension of medical ter-
minology in French and isiXhosa highlights a stark
contrast in methodological sophistication. That
is, while French benefited from more intricate and
resource-rich approaches, isiXhosa was limited to
more basic methods due to constraints in linguistic
resources.

3 Readability and Disjunctive Writing
System

Despite a wide usage, a recent assessment of the
Sesotho Basic Language Resource Kit (BLARK)
revealed a severe shortage of digital language re-
sources, confirming its classification as a low-
resource language (Roux and Bosch, 2019; Sibeko
and Setaka, 2022). Unfortunately, this lack of foun-
dational language resources restricts the use of
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more advanced readability measures that go be-
yond surface-level features.

While the development of Sesotho readability
metrics is detailed elsewhere (see Sibeko (2024b)
and Sibeko and van Zaanen (2024a)), the discus-
sion therein is not contextualised in the discussion
of the writing system of Sesotho or other languages
in Southern Africa.

Sesotho employs a primarily disjunctive orthog-
raphy, in which words and morphemes are written
separately. This has important implications for
readability, as word segmentation affects both vi-
sual parsing and syntactic interpretation. A brief
overview of the Sesotho writing system is neces-
sary to highlight how text complexity, word length,
and sentence structure influence readability mea-
sures.

Sesotho is written in two widely recognised or-
thographies, which are generally associated with
the countries in which they are predominantly
used. These have been referred to as the Lesothan
Sesotho (LS) orthography and the South African
Sesotho (SAS) orthography (Mohasi and Mashao,
2005; Motjope-Mokhali et al., 2020). Although
there is limited literature on Zimbabwean Sesotho,
studies have identified at least minor differences be-
tween the Lesothan and South African variants in
terms of orthography (Eldredge, 2002; Makutoane,
2022), vocabulary (Motjope-Mokhali et al., 2020),
and syntax (Sekere, 2004). In addition, Lesotho
and South Africa each maintain distinct spelling
conventions for Sesotho (Matlosa, 2017; Bardill
and Cobbe, 2019).

Additionally, Sibeko and van Zaanen (2024a)
pay special attention to the semi-vowels: (w and y),
the lateral consonant: (l), the glide: (g), and as used
in the SAS orthography (Demuth, 2007; Nkolola-
Wakumelol et al., 2012; Anghelescu, 2016; Chokoe,
2020). The SAS orthography was preferred in
the development of the readability measures for
Sesotho. Thus, these orthographical differences
are important to note in the use of Sibeko and van
Zaanen’s (2024a) readability measures.

Understanding the disjunctive nature of Sesotho,
along with the variations between Lesothan and
South African orthographies, is essential for accu-
rate readability assessment. That is, word segmen-
tation, orthographic conventions, and the treatment
of semi-vowels and glides directly influence text
complexity and parsing. Consequently, readability
measures for Sesotho must account for these ortho-
graphic features to provide linguistically informed

and reliable evaluations.

4 Readability and Conjunctive Writing
System

Like Sesotho, isiZulu is an agglutinative language.
However, unlike Sesotho’s disjunctive writing sys-
tem, isiZulu employs a conjunctive system, in
which short morphemes attach to a stem to form
single orthographic words (Land, 2016). As a re-
sult, isiZulu words are often long and morpholog-
ically complex; one written word in isiZulu can
correspond to multiple words in English. This
agglutinative structure and conjunctive orthogra-
phy have important implications for reading and
text readability, as processing each morphologi-
cally complex word requires more cognitive effort
than reading simpler, disjunctive text.

Languages such as isiZulu have largely been
excluded from the digital revolution due to the
absence of extensive corpora, comprehensive lex-
icons, and supporting software tools (Buthelezi,
2025). This digital scarcity means that few tools,
including readability formula tools, have been de-
veloped for isiZulu. Consequently, assessing the
readability of isiZulu texts remains a significant
challenge, since word and sentence segmentation
differ fundamentally from languages for which con-
ventional metrics were created. Complex internal
structure of words in isiZulu and related Bantu lan-
guages poses major difficulties for building digital
tools such as readability formulas (Prinsloo and
Schryver, 2002). Despite its large speaker base,
isiZulu has relatively scarce scholarly and techno-
logical support – confirming its status as a low-
resource language.

IsiZulu uses a Latin alphabet writing convention
and has a close grapheme-phoneme relationship.
In addition, it has five vowels a, e, i, o, u, and two
non-phonemic vowels E, and O(Buthelezi, 2024).
Further, IsiZulu has 49 distinct sounds (Simelane
et al., 2024).

IsiZulu exhibits a relatively constrained set of
permissible letter combinations compared to lan-
guages with more diverse orthographic patterns.
The language’s syllable structure limitations re-
sult in frequent repetition of short letter sequences
throughout texts (Land, 2016).

Research consistently demonstrates that isiZulu
texts are read more slowly than comparable texts in
languages with different orthographic and morpho-
logical characteristics like Sesotho. For instance,
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eye-tracking studies reveal that skilled isiZulu read-
ers exhibit longer fixation durations, shorter sac-
cade lengths, and more frequent regressions com-
pared to readers of languages with less complex
morphological systems (Land, 2016). Moreover,
isiZulu readers appear to employ different com-
prehension strategies than readers of more ana-
lytic languages. The morphological complexity
of isiZulu words necessitates small-grain process-
ing approaches where readers must attend to in-
dividual morphemes rather than processing entire
words as units (Land, 2016). This processing ap-
proach affects reading speed and may influence
comprehension accuracy, thereby directly shaping
text readability.

The conjunctive writing system and agglutina-
tive morphology of isiZulu result in long, morpho-
logically complex words that demand fine-grained
processing at the morpheme level. This struc-
tural complexity slows reading, increases cogni-
tive load, and affects comprehension, as shown by
eye-tracking studies (Land, 2016). Consequently,
any readability measure for isiZulu must account
for its conjunctive orthography and internal word
structure to provide meaningful and linguistically
informed evaluations of text difficulty.

5 Surface-level Features

Surface-level features provide a foundational mea-
sure of text complexity. For low-resource lan-
guages like Sesotho and isiZulu, they offer a re-
liable starting point for readability assessment, en-
able comparison across disjunctive and conjunc-
tive writing systems, and support the adaptation
of formulas to capture meaningful differences in
text difficulty. We focus on at least four main fea-
tures, including syllable, word, sentence, and tone
features.

5.1 Syllable information
In early reading instruction for languages such as
Sesotho and isiZulu in South African schools, learn-
ers are typically introduced to syllabic phonics,
where they learn to decode sound–symbol corre-
spondences through patterns such as a, e, i, o, u
and ba, be, bi, bo, bu. This syllable-based decod-
ing approach aligns closely with the consonant-
vowel (CV) syllabic structure of these languages.
Although not yet empirically tested, our initial as-
sumption is that while syllable structures may aid
early reading instruction because they are teach-

able and recognisable, they may have a limited
impact on reading fluency and the computational
assessment of text readability in Sesotho. While
both Sesotho and isiZulu share similar syllable
structures such as vowel-only, consonant-vowel
- allowing up to five onset consonants and one
vowel per syllable (Land, 2015), their treatment
in computational readability analysis differs sig-
nificantly. Sesotho benefits from a rule-based syl-
labification system that enables the automatic ex-
traction of 16 distinct syllable types and possible
syllable breaks, facilitating its integration into au-
tomated traditional readability measures (Sibeko
and van Zaanen, 2024b). In contrast, isiZulu, de-
spite its predominantly (V), (CV), and syllabic
nasal (N) syllable structures (Buthelezi, 2017b),
lacks an automated syllabification tool, attesting
to the low-resource concern we raised earlier in
this article. This is particularly limiting given that
isiZulu words often contain four or more syllables
(Buthelezi, 2017a), a feature that, by English read-
ability standards, would indicate higher complexity.
Because of this restriction - the lack of a syllabi-
fication system - the automation of readability as-
sessment is limited.

5.2 Word information
Another typical characteristic of traditional read-
ability measures is their focus on word lengths. In
Sesotho, the lengths of words can be affected by
the differences in orthographies. That is, SAS or-
thography uses longer words through the use of
digraphs in places where the LS orthography uses
single letters. For instance, the SAS orthography
uses the digraph (tj) where the LS orthography uses
(c).

While variations such as preferences for specific
single letters (e.g., l and d) do not influence the
outcomes of the measurements, the use of single
letters in one orthography compared to digraphs in
another (e.g., c, š vs tj, sh) may impact linguistic
properties such as average word length.

IsiZulu’s agglutinative morphology represents
perhaps the most significant surface-level feature
affecting readability. Single words can contain
multiple prefixes, stems, and suffixes that each
contribute distinct grammatical or semantic infor-
mation (Keet and Khumalo, 2017). This morpho-
logical richness allows for the expression of com-
plex ideas within individual words but creates chal-
lenges for reading comprehension and text process-
ing. The agglutinative nature of isiZulu means that
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readers must parse multiple morphemes within sin-
gle orthographic words to extract complete mean-
ing. This parsing process requires different cogni-
tive strategies than those employed in languages
with more analytic word structures. Readers must
identify morpheme boundaries, recognise individ-
ual morpheme meanings, and integrate these com-
ponents to derive overall word meaning (Land,
2015).

5.3 Sentence length
While it is generally accepted that shorter sentences
improve readability (Duvenhage et al., 2017),
there are no widely agreed-upon optimal sentence
lengths for Sesotho and isiZulu. Like isiZulu,
Sesotho is an agglutinative language, meaning that
it constructs meaning through sequences of mor-
phemes. However, Sesotho uses a disjunctive or-
thography, in contrast to isiZulu’s conjunctive sys-
tem. This orthographic difference significantly af-
fects how sentence length is measured. In isiZulu,
grammatical elements such as subject, tense, and
object are often combined into a single word, mak-
ing sentences appear shorter in word count while
masking underlying complexity. In Sesotho, these
elements are written separately, inflating word
counts and making sentences appear longer. As
a result, applying English-based readability mea-
sures, many of which rely on word counts to assess
sentence length, can lead to distorted assessments
in both languages. While such measures may be
more easily applied to Sesotho, they still fail to
capture the full grammatical complexity inherent
in the language.

5.4 Tone Marking
Sesotho carries meaning by use of tone (Raborife
et al., 2015). As a result, the same words, as used
in examples 1 and 2 for Lesothan Sesotho and
example 3 for South African Sesotho below, can
carry different meanings based on the tone used
during reading. Examples 1 and 2 illustrate how
tone can be carried through vowels in the Lesothan
Sesotho.

(1) Ke bóna batho. – LS
‘I see people.’

(2) Ké boná batho. – LS
‘They are the people.’

(3) Ke bona batho. – SAS
‘I see people.’ or ‘They are the people.’

In Lesothan Sesotho, diacritics are more com-
monly used to indicate tone, which is phonemically
distinctive and changes meaning.

According to Dickens (1978) and Matlosa
(2017), seven phonological vowels are recognised
across the Sotho language group: A, e, i, o, u, E, and
O. However, in writing, the South African Sesotho
(SAS) orthography reduces these to five morpho-
logical vowels: a, e, i, o, and u.

In addition to tonal distinctions carried by vow-
els, Sesotho also uses four consonants to mark tone:
m, n, N, and ñ. These tonal cues are typically in-
ferred from context rather than explicitly marked
in writing.

Similar to Sesotho, the absence of tone marking
in written isiZulu represents a significant challenge
for text readability, as tonal variation can change
meaning even when the orthographic form remains
identical. Examples 4 and 5 illustrate how un-
marked tone in writing can be represented.

(4) Le nkomo ingahlatshwa. – Land (2015, 165)
‘This cow must not be slaughtered.’

(5) Le nkomo ingahlatshwa

‘This cow can be slaughtered.’

Although both sentences are spelled the same,
their meanings differ entirely depending on tone.
While the ambiguity may not affect reading flu-
ency, this ambiguity requires readers to rely on
contextual and inferential processing to determine
the intended interpretation. Consequently, un-
marked tone increases the cognitive load during
reading, making decoding slower and more effort-
ful. While traditional readability measures such
as those adapted to Indigenous languages do not
account for processing and comprehension difficul-
ties, we acknowledge that they have an influence
that should be studied in more depth for the lan-
guages in question.

6 Discussion

6.1 Sesotho Readability Measures
Recent efforts to adapt traditional English read-
ability formulas for Sesotho have resulted in a set
of language-specific metrics calibrated to the lin-
guistic features of the language (Sibeko and van
Zaanen, 2024a). These measures listed in Table 1
include adaptations of well-known formulas such
as the Flesch–Kincaid Grade Level (FKGL), Flesch
Reading Ease (FRE), Gunning Fog Index (GFI),
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Table 1: Readability measures and corresponding adapted Sesotho formulas (Sibeko and van Zaanen, 2024a).

Measure Formula
FKGLSesotho =−14.08905 + 0.43405( #words

#sentences
) + 5.86314(#syllables

#words
)

FRESesotho = 209.3286− 1.7930( #words
#sentences

)− 46.6548(#syllables
#words

)

SMOGSesotho = 0.28788 + 0.68741(
√

#polysyllabic− words ∗ ( 30
#sentences

))

GFI(1)Sesotho = −4.30942 + 0.28610( #words
#sentences

) + (#complex−words
#words

)

GFI(2)Sesotho = −1.77916 + 0.40861(( #words
#sentences

) + 30.9982(#complex−words
#words

))

CLISesotho = −3.683470 + 0.038782( #letters
#samples

∗ 100)− 0.727659(#sentences
#samples

∗ 100)

ARISesotho = −13.66031 + 2.87106(#letters
#words

) + 0.49323( #words
#sentences

)

LIXSesotho = 0.46038 + 1.14736( #words
#sentences

) + 0.60841(#long−words
#words

∗ 100))

RIXSesotho = 0.02180 + 0.76883(#long−words
#sentences

)

DCISesotho = 4.66547 + 0.14199( #words
#sentences

) + 0.03264(#difficult−words
#words

∗ 100)

Simple Measure of Gobbledygook (SMOG), Cole-
man–Liau Index (CLI), Automated Readability In-
dex (ARI), LIX, RIX, and Dale–Chall Index (DCI).
Each formula has been re-calibrated using corpus-
based data from Sesotho texts and evaluated in re-
lation to linguistic units such as syllables, polysyl-
labic words, and morphologically complex words.

The adapted formulas maintain the basic struc-
ture of their English counterparts but apply co-
efficients derived from statistical analysis of
Sesotho data. For instance, FKGLSesotho and
FRESesotho retain the core logic of sentence and
syllable length influencing grade level or ease, but
the weights reflect sentence structure and word for-
mation patterns more typical of Sesotho. Similarly,
GFISesotho and SMOGSesotho capture syntactic
and morphological complexity by focusing on sen-
tence length and the presence of polysyllabic or
complex words—units that require tailored identifi-
cation strategies in agglutinative languages.

Notably, CLISesotho and ARISesotho incorpo-
rate letter and sample-based metrics, useful in typo-
logically disjunctive orthographies like Sesotho,
where word segmentation more closely aligns
with English. LIXSesotho and RIXSesotho fo-
cus on long words and sentence structure, while
DCISesotho introduces a focus on "difficult words"
based on frequency or familiarity, providing a more
lexically sensitive measure.

Together, these adapted formulas provide a start-

ing point for standardised readability assessments
in Sesotho.

6.2 The IsiZulu Text Readability Calculator
(ITRC)

The IsiZulu Text Readability Calculator (ITRC) is
a corpus-based software programme that estimates
text readability based on word frequency. Its algo-
rithm calculates a readability index by summing
the frequency values of words in the input text. The
ITRC has a built-in corpus. In gauging readability,
words in the input text are compared to the ones in
the built-in corpus. Thus, the value of each word in
the input text is summed and the result is divided by
the number of words in the text. Words that occur
more frequently in the built-in corpus are assumed
to be easier to read, while rarer words signal higher
difficulty.

The ITRC also provides both upper and lower
readability thresholds and categorises texts into ‘be-
ginner’, ‘intermediate’, or ‘advanced’ levels. Users
can upload isiZulu text samples from their device
and compute the readability score by clicking the
‘calculate readability index’ button. The ITRC in-
terface displays a score intended to support human
judgment of readability.
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Figure 1: IsiZulu text readability tool

6.2.1 Uhlelo lokuhlaziya ukufundeka
kwemibhalo (The programme to analyse
the readability of texts)

This programme determines readability by calculat-
ing the average word length in a given isiZulu text.
Texts with an average word length above five char-
acters are classified as difficult to read, while those
with five characters or fewer are considered easier.
The value 5 sits at the statistical mean and percep-
tual midpoint for isiZulu word length (Buthelezi,
2017a), hence its selection. Although word length
is a simple metric, it serves as an initial proxy for
textual difficulty, particularly in agglutinative lan-
guages like isiZulu.

Like the ITRC, this tool is designed to assist
rather than replace human judgment That is, it sup-
ports semi-automated readability measurement.

According to (Buthelezi, 2025), to extend this
tool to other African languages, its algorithm would
need to be adapted to reflect the average word
length of the target language. While average
word length is a generalisable metric, language-
specific readability thresholds should be estab-
lished through various means such as corpus analy-
sis.

6.2.2 The GUI of uhlelo lokuhlaziya
ukufundeka kwemibhalo

The Graphical User Interface (GUI) of uhlelo lokuh-
laziya ukufundeka kwemibhalo, presented in Fig-
ure 1, is designed for ease of use. At its centre is

a scrollable text box where users can type or paste
text. Users may also upload a file using the ‘faka
umbhalo ebese uyawuhlaziya’ (upload and analyse
text) button, which displays the content in the text
box. Below the input area are three main buttons:

• ‘hlaziya umbhalo’ (analyse text),

• ‘veza onhlamvunye’ (show n-grams); and

• result and n-gram labels.

The programme represents a significant step
toward computational readability assessment in
isiZulu. While its word-length metric offers a ba-
sic objective measure, readability remains multi-
faceted and is best assessed through models that
capture the unique linguistic and structural proper-
ties of each African language. In agglutinative and
conjunctively written languages like isiZulu, word
length alone cannot adequately reflect the cognitive
effort required for reading.

7 Conclusion

This paper has offered a conceptual overview of
readability measures for isiZulu and Sesotho, two
structurally distinct African indigenous languages.
While readability plays a critical role in education,
language accessibility, and digital resource devel-
opment, it is often assessed using metrics designed
for Indo-European languages. We argue that such
metrics are not easily transferable to agglutinating,
low-resourced languages like isiZulu and Sesotho.

By comparing the application of existing read-
ability tools in these languages, we have high-
lighted the importance of language-specific ap-
proaches that reflect typological and orthographic
differences. By examining how readability is ap-
proached in isiZulu and Sesotho, this paper con-
tributes to broader conversations on the digital rep-
resentation of linguistic structures in low-resourced
African languages. Our analysis underscores the
need for language resources that are attuned to local
linguistic realities—particularly as large language
models increasingly shape digital language tech-
nologies. In this way, the paper speaks directly to
the workshop’s theme of language resources in the
age of large language models.

Although this paper does not propose new tools,
it provides a foundation for future research and de-
velopment. In the case of isiZulu, future enhance-
ments—such as refining classification thresholds,
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incorporating syllable-based metrics, and expand-
ing on morphological and word density (Buthelezi,
2025)—could improve readability assessments and
facilitate cross-language adaptation. For Sesotho,
ongoing research involving school teachers in hu-
man evaluation projects will help refine existing
measures through practical classroom engagement.

Together, these efforts point to the growing im-
portance of context-sensitive approaches in the
development of readability tools for African lan-
guages—tools that must be grounded in linguistic
realities rather than imposed from external models.

Limitations

This article presents a conceptual overview rather
than an empirical evaluation. While we reflect
on existing tools and theoretical frameworks, we
do not present new experimental data or corpus-
based analyses. As such, our observations about
the performance and applicability of readability
measures remain indicative and would benefit from
further empirical validation.

Second, the article does not include end-user
evaluation. Readability is ultimately experienced
by readers, yet this study does not incorporate their
perspectives directly. As noted above, however,
ongoing research on Sesotho involves human eval-
uation with school teachers, which will inform the
refinement of existing measures.

Third, although we focus on isiZulu and
Sesotho—two widely spoken South African lan-
guages—the comparative scope is limited. Our
findings may not generalise to other Indigenous
African languages, particularly those with different
orthographic or morphological characteristics.

Finally, we have not yet explored advanced com-
putational approaches such as deep learning or psy-
cholinguistic modelling, which are increasingly ap-
plied in high-resource contexts. We hope that as
more foundational language resources are devel-
oped for Sesotho and isiZulu, future research will
be able to experiment with these methods to en-
hance the accuracy and relevance of readability
assessments in African languages.
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