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Abstract

In a highly multilingual country like India, challenges and opportuni-
ties arise in education and language policy. Although multilingualism
is often associated with developmental advantages, Indian primary
school children generally show low learning outcomes, specifically on
literacy. Here we examine the influence of mother tongue education
and multilingualism on the reading skills and reading comprehen-
sion of 1272 Indian primary school children from low SES homes.
The children performed the ASER literacy task in both the regional,
majority language and in English, which was followed by newly devel-
oped reading comprehension questions. The results show that minor-
ity language speakers from monolingual households—who do not
receive mother tongue education—underperform compared to
majority language speakers when reading in the majority language.
When reading in English, growing up in a multilingual household
improves children’s performance. Finally, in sites which have a larger
proportion of mother tongue-educated children, children perform
better in literacy in the regional language and worse in English.
Overall, these results provide insight into the influence of mother
tongue education and multilingualism on reading abilities and show
that more support is needed for minority language speakers to
develop literacy in the majority language, and for all children to
develop literacy in English.

doi: 10.1002/tesq. 3326

INTRODUCTION

India is one of the most multilingual and linguistically diverse coun-
tries in the world, with 22 recognized languages potentially used as
mediums of instruction and a total of around 462 different languages
spoken in the country (Simons & Fennig, 2018). It is thus inevitable
that children are not always educated in their mother tongue or home
language. Crucially, learning outcomes are reportedly low in Indian
primary schools, in particular with regard to literacy skills (Pra-
tham, 2019; UNESCO, 2020/2021). However, it is largely unknown
how mother tongue education relates to literacy development in the
Indian population. It is important to learn more about this in order to
develop adequate language policies and advise educators. In this arti-
cle, we focus on literacy skills of Indian primary school children from
low socio-economic backgrounds and examine the effect that mother
tongue education has in such a multilingual society. We consider the
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advantages as well as the challenges that are associated with a multilin-
gual society and aim to experimentally identify factors related to lan-
guage and education that impact children’s literacy skills in both the
regional language (Hindi or Telugu) and in English as an additional
language.

Literacy Development: Issues and Influences

A specially developed widely used tool to assess basic reading skills
in India is the Annual Status of Education Report literacy task (ASER
task; Pratham, 2019). Bi-annual national surveys between 2012 and
2018, which used the ASER task with over 500,000 children across
India, consistently found low learning outcomes in letter, word, and
sentence reading, with more than half of children in Year 5 (age
9-10) being unable to read a Year 2 level text in the regional language
fluently (Pratham, 2019). Moreover, a large longitudinal project called
LiRIL examined literacy in Year 1 to 3 children in India from two
socio-economically disadvantaged regions—Yadgir and Palghar—in the
children’s first language, which was also the dominant regional lan-
guage (Kannada or Marathi). They found that even when children
were able to read the script, they were often unable to understand
what they were reading in the regional language, even in Year 3
(Menon et al., 2017). This same study found that at the end of Year 3,
most children could read a simple list of words, but less than a quarter
could read a list of words at their grade level. Improving these early
reading skills in children is important, as they are associated with
greater academic achievement at a later age (Blackenbecker, 2020;
Duncan et al., 2007; Patel, Torppa, Aro, Richardson, & Lyytinen, 2022;
Pluck, 2019; Rabiner, Godwin, & Dodge, 2016) and form the basis for
children’s learning in school and everyday life.

Importantly, reading is a skill that needs to be taught, usually at
school. Reading for comprehension is a higher-level skill which develops
as a result of good decoding in combination with listening comprehen-
sion skills (the “Simple View of Reading”; Gough & Tunmer, 1986; Scar-
borough, 2001). This idea has been used mostly to explain reading in
alphabetic languages but there is some research on alpha-syllabaries as
well (Nag & Snowling, 2012; Nakamura, Koda, & Joshi, 2014; Nishani-
mut, Johnston, Joshi, Thomas, & Padakannaya, 2013). Although some
reading skills can transfer between different languages (Bialystok, 2001;
Dressler & Kamil, 2006; Durgunoglu, 2002; Koda, 2008), such as com-
prehension strategies (Jiménez, 1997; van Gelderen, Schoonen, Stoel,
de Glopper, & Hulstijn, 2007), an independent contribution of vocab-
ulary knowledge to reading comprehension is specific to the language
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used (Cobo-Lewis, Pearson, Eilers, & Umbel, 2002; Nakamoto, Lindsey,
& Manis, 2008).

Thus, building vocabulary in a certain language is a prerequisite for
listening and reading comprehension. This is particularly relevant for
speakers of minority languages who do not speak the regional lan-
guage at home, and multilinguals, who generally have a less extensive
vocabulary compared to monolinguals in one specific language (Bialys-
tok, 2009; although they have larger vocabulary when considering all
of their languages, Oh, Mancilla-Martinez, & Hwang, 2023). For exam-
ple, a child in Delhi could speak Bhojpuri (a minority language) as
their mother tongue and home language, Hindi as the regionally dom-
inant, majority language and the main medium of instruction at
school, and English as an additional language at school. Since this
type of multilingualism is the everyday reality in India and multilingual
students are in the majority (Mohanty, 2010, 2019), many children will
have a mother tongue or home language that is different from the
language (s) used in school' (Jhingran, 2019). The mixing of cultures
and languages is further increased in larger urban contexts, which
often see migrants from other regions (Lightfoot et al., 2021I).
Although in recent years more inclusive and multilingual learning
practices in Indian schools have actively been advocated
(Mohanty, 2019; Nag, 2017) and evidence shows that supporting both
the regional language and the language of minority speakers leads to
developmental advantages (Cummins, 2009; Leikin, Schwartz, &
Share, 2009), this is currently not common practice in India.” In addi-
tion, educators themselves are not always equipped with the same bi-/
multilingualism as their pupils (Blair, Haneda, & Bose, 2018). This
could cause multilinguals or minority language-speaking children to
have problems acquiring literacy skills in the majority language or in
English, languages which they are expected to learn in school. Indeed,
bilingualism has been associated with weaker reading development in
immigrant minority language-speaking children with English as a sec-
ond language in the UK (Babayigit & Shapiro, 2020). More generally,
it has been argued that mother tongue education is valuable for

! Lightfoot, Balasubramanian, Tsimpli, Mukhopadhyay, and Treffers-Daller (2021) found a
predominant use of the regional language and of language mixing in Indian primary
school classrooms—by both teachers and students. Similarly, self-reports of children from
the Indian Barwani district indicate that nearly half of them sometimes mix their lan-
guage with other languages in school, and that their teachers do the same
(Panda, 2019).

2 The National Education Policy (Ministry of Human Resource Development, 2020) aims
to change this practice by promoting mother-tongue/home language/regional language
education for all children at least up to Year 5 and preferably up to Year 8 (p. 14). For a
comparative analysis of language-in-education policies and mother tongue-based multilin-
gual education (MTB-MLE) in India, see Mohanty (2019).
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learning and learning outcomes, especially in primary school-aged chil-
dren (Ball, 2011; Ouane & Glanz, 2010; Romaine, 2013). Thus, chil-
dren who have a home language different from the regional language,
which is predominantly used in schools, may be disadvantaged in their
academic development. As these are often members of minority
groups that already experience social disadvantages that negatively
affect learning outcomes (e.g., low socio-economic status; Alcott &
Rose, 2017), learning in a language different from their home lan-
guage may be an additional disadvantage (Mohanty, 2010, 2019). As a
consequence, these children may experience difficulties understanding
the subject matter being taught (Bhattacharya, 2013; Endow, 2018).
To address this, more research into reading development in minority
language speakers and multilinguals from disadvantaged socio-
economic backgrounds is paramount.

Aside from potential difficulties that multilinguals face in their
development because the educational system does not provide suffi-
cient support, multilingualism is sometimes also associated with devel-
opmental advantages. Specifically, multilinguals may have better
phonological awareness (Canbay, 2011; Souza & Leite, 2014, but see
Bialystok, Majumder, & Martin, 2003), potentially aiding the decoding
process in reading. Additionally, linguistic interdependence theory
(Cummins, 1979) argues for positive relations between a bilingual’s
different languages, as evidenced in, for example, children’s (recep-
tive) vocabulary size in their first language predicting vocabulary size
in a second language (Sierens, Slembrouck, Van Gorp, Agirdag, & Van
Avermaet, 2019). Conversely, the complexities of learning to read in a
language when another language also exists in the mind have also
been emphasized (Bernhardt, 2003). Finally, cognitive benefits of bi-/
multilingualism (e.g., Bialystok, 2009; Costa, Herndndez, & Sebastian-
Gallés, 2008; but see Costa, Hernandez, Costa-Faidella, & Sebastian-
Gallés, 2009; Paap & Greenberg, 2013; Samuel, Roehr-Brackin, Pak, &
Kim, 2018) may improve learning outcomes and have been found to
interact with literacy levels (Kaufman, DeYoung, Gray, Brown, & Mack-
intosh, 2009; Kosmidis, Zafiri, & Politimou, 2011; Ziegler & Gos-
wami, 2005). However, it should be noted that pupils’ cognitive
benefits from bilingualism are related to their perceptions of teacher
appreciation of their home language, and thus that there is a sociolin-
guistic component to it (Goriot, Denessen, Bakker, & Droop, 2016).

A factor additionally affecting reading skills in Indian children may
be the style of teaching and of school assessments. These often focus
on rote learning (Smith, Hardman, & Tooley, 2005) and piecemeal
memorization of knowledge expected to be used in summative assess-
ments (Clarke, 2001). In fact, the most commonly used practice in the
Indian classroom is a monologic, teacher-led approach which limits
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the child’s interaction to answering questions (Lyle, 2008). Children’s
ability to comprehend what they read receives little attention in the
classroom (at least for English reading; Endow, 2018). Although learn-
ing and teaching styles are not the main focus of the current article,
they might cause discrepancies between decoding skills in reading and
reading comprehension (such as found in Menon et al., 2017), the
former of which is a necessary but not sufficient condition to achieve
the latter.

In the current study, we aim to further explore the relation between
mother tongue education, multilingualism, and literacy skills. Before
moving on to the experimental part of the study, it is important to
consider literacy in the Indian context in more detail.

Literacy in the Indian Context: Languages, Scripts, and
Learning

The participants in our study had one of the alpha-syllabic Indian
languages Hindi or Telugu as the societal, majority language and
were exposed to alphabetic English in addition at school. Despite
their differences in both origin and script, Hindi and Telugu use
similar basic units of writing called “Akshara,” which have properties
of both alphabets and syllables (Nag, 2011; Share & Daniels, 2016).
Aksharas have consonant clusters (CV, CCV combinations) with
vowel markers which can occur in different places (Prakash &
Joshi, 1995). For example, in Hindi, the syllable sound /ka/ is writ-
ten as “ohl” where the vowel marker occurs “after” the consonant
symbol. As Aksharas have around 1000 symbols (made up of combi-
nations of consonants/consonant clusters and vowel markers), these
scripts are relatively transparent compared to English (with 26 sym-
bols) (Nag, 2007). To illustrate, “g” always sounds as /ki/ but “c” in
English can correspond to /k/ or /s/.

The regularity of reading rules in Hindi/Telugu as well as the one-to-
one grapheme/syllable to phoneme correspondence may seem to make
them easier to learn than English. However, alpha-syllabaries like Tel-
ugu/Hindi require both syllabic and phonemic awareness (Reddy &
Koda, 2013; Share & Daniels, 2016; Vaid & Gupta, 2002), making the
process of decoding more taxing than in alphabetic languages. There-
fore, mastery of decoding skills actually takes longer to learn in alpha-
syllabic languages and is not achieved until Year 4 or 5 (Joshi, Naka-
mura, & Singh, 2017; Nag, 2007, 2011; Nakamura et al., 2014; Tiwari,
Nair, & Krishnan, 2011) contrary to alphabetic languages (Grade 1 to 3)
(Liberman, Shankweiler, William-Fisher, & Carter, 1974).
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Differences can also be found in the way in which the different lan-
guages are taught. English is usually taught through the phonics
approach where sounds of individual phonemes (Adams, 1990; Gos-
wami, 2005) or letters (Gupta, 2014) are taught and/or through sight-
word/whole-word reading (Rao, Vaid, Srinivasan, & Chen, 2011). That
is, children are taught letter names and word spelling without orienting
them to the sounds of the grapheme. Alpha-syllabaries, in contrast, are
learnt through mastering a set of design principles which help to choose
not just the vowel marker but also where to place it (Nag, 2022; Rao
et al., 2011); children are expected to master these design principles by
Year 2 (Joshi et al., 2017). A study by Shenoy, Wagner, and Rao (2020)
in Bangalore found that children from low-cost Government schools
had difficulty in English decoding even in Year 5, which was attributed
to them being taught through the alphabetspelling method
(Gupta, 2014) rather than the phonics method. The type of activities
the teachers used in the classroom such as copying from board, choral
reading etc. did not facilitate reading development. Additionally, poor
English proficiency of teachers and lack of L1 support to scaffold L2
development could have played a role.

The aforementioned transfer that can occur between languages is
also dependent on orthographies (Dworin, 2003; Gort, 2006, 2012), as
transfer involves applying the graph-phonemic, morphological, seman-
tic, and orthographic rules of one language to the other (Gort, 2006,
2019). Nishanimut et al. (2013) found that use of L1 to teach English
(L2) can be beneficial. Mishra and Stainthorp (2007) examined the
association between phonological awareness and reading in Oriya-
English Year 5 and found that cross-linguistic transfer could be asym-
metrical across languages, which could be dependent on characteris-
tics of the writing systems; Oriya phonological awareness transferred to
English, but English phonological awareness did not always transfer
back. Similar results have been found for transfer between Kannada
and English (Reddy and Koda (2013), children aged 10-14) and
between Hindi and English (Patel, Chatterjee Singh, and
Torppa (2022), Year 1 and 2 children). In a longitudinal study (Years
3-5 to Years 6-8), Nakamura et al. (2014) found that decoding skills
and listening comprehension predicted reading comprehension in
both Kannada and English, extending the applicability of the Simple
View of Reading model to alpha-syllabaries. There was a strong cross-
linguistic relationship of reading sub-skills in both languages, suggest-
ing that there is transfer and sharing of resources between languages
for linguistic comprehension.

Blackenbecker (2020) emphasizes that early literacy programs often
do not consider L1-based multilingual approaches; they often focus only
on shortterm results and tend to ignore the psycholinguistic,
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sociopolitical and sociolinguistic aspects of a multilingual society. This
could be detrimental to children’s learning when they transition from
L1 to L2 (Alidou, Boly, Brock-Utne, & Satina, 2006; Baker, 2011). In
contrast, multilingual early education programs with inputs of literacy
from both L1 and L2 could have long-asting benefits (Blacken-
becker, 2020; Nakamura et al., 2023; Nakamura, 2023). In India, the
absence of well-developed and culturally appropriate early literacy pro-
grams could have severe consequences. In a large-scale study, Naka-
mura, De Hoop, and Holla (2018) investigated reading sub-skills in 550
children (Years 1-5) speaking either alpha-syllabic Kannada or Telugu
as their L1 and alphabetic English as an L2. The authors demonstrated
that children performed better on Kannada and Telugu decoding com-
pared to English decoding. Their findings also indicate that if children
are taught in English before reaching a certain threshold, this may
result in difficulties in acquiring English literacy—they concluded that
20% of the children in Year 5 were not ready to be taught in English.

Finally, socio-economic status could also influence literacy develop-
ment. A recent study by Shenoy, Wagner, Overton, and Rao (2023)
examined the effects of socio-economic status — comparing low, mid-
dle, and high cost schools—and gender on English reading sub-skills
in Year 3 and 5 children in Bangalore. Socio-economic status was a sig-
nificant predictor of all reading measures in both years, with children
from low-cost schools underperforming. In addition, girls outper-
formed boys on reading comprehension. For this reason, socio-
economic status will be kept constant in the sample of children exam-
ined in the current study, and the potential influence of gender will
be taken into account.

The Current Study

As stated above, this study aims to explore the relation between
mother tongue education, multilingualism, and literacy skills. We used
the ASER literacy tool to assess literacy skills in both the regional,
majority, language and in English as an additional language in a large
cohort of children from underprivileged contexts in India. We exam-
ined whether (1) decoding ability in reading is related to reading com-
prehension in the regional language and in English, (2) being
schooled in a language different from the primary home language
(thus not receiving mother tongue education) disadvantages children
in literacy skills in the regional language and in English, (3) growing
up in a multilingual household impacts children’s literacy skills in the
regional language and in English.
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The study took place across three sites in India, namely Delhi,
Hyderabad, and Patna. In Delhi and Patna, the official/majority/
regional language is Hindi, whereas in Hyderabad, it is Telugu. Note
that especially in the case of Hindi this is an oversimplification (as it is
not merely a regional language, but rather a national language), but
for the purposes of the current study we will refer to it as such. Hindi
being the national language means that children will have been
exposed to it in a variety of situations, for example, in society as well
as on TV and radio. However, Telugu is a dominant language in
Hyderabad, to which local children will have similarly been exposed in
their neighborhoods and through the media (Lightfoot et al., 2021).
English, in contrast, is a language to which the children are much less
likely to be exposed in their neighborhoods, although English-
language media is available far and wide in India.

An important note is that we will limit our definition of multilingual-
ism to children growing up with multiple languages in the home. This is
different from overall multilingualism, which will be higher when taking
into account the home, school, and potentially societal languages. This
more constrained definition was chosen for two reasons. Firstly, all chil-
dren in the Indian school system and society are to some extent multilin-
gual, as they learn multiple languages in school and are almost certainly
exposed to multiple languages in the society. Secondly, since it was very
difficult to obtain reliable information about children’s language use
and exposure outside of the home, the more reliable information col-
lected in this project was on language use in the home. Although we are
aware of the skepticism against viewing mono/multilingualism as a
binary state (rather, it is a continuum, Kaséelan et al., 2022), we chose to
proceed with this distinction for the current study.

MATERIALS AND METHODS
Participants

A total of 1272 children from Delhi, Hyderabad, and Patna partici-
pated in the study (see Table 1). These three sites were selected to
reflect differences in geographical and linguistic context, and thus, to
make a wider generalization over different Indian contexts possible.
Specifically, Delhi (in the Northwest), is the capital of India and
together with Hyderabad (in the North of southern India), it is among
the six metropolitan Indian cities with better educational infrastruc-
ture. Delhi and Hyderabad have different regionally dominant lan-
guages (resp. Hindi and Telugu). Patna (eastern India), in contrast, is
a smaller municipal area surrounded by rural blocks and is located in
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TABLE 1

Overview of the Children’s Demographic Information (f = female; m = male), Including the
Proportion of Children Speaking a Minority Language in the Home and of Children Coming
from Multilingual Households

Mean age Age Language in Percentage of
Site Number Gender (SD) range the home multilinguals®
Delhi 387 193 f, 8.78 (0.64) 8-12  81% majority 21%
194 m (Hindi)
19% minority 97%
Hyderabad 461" 256 f, 9.57 (1.19) 7-15  68% majority 25%
205 m (Telugu)
32% minority 76%
Patna 424 253 f, 9.35 (1.15)  7-15  90% majority 23%
171 m (Hindi)
10% minority 91%
Total 1272 702 f, 9.26 (1.09) 7-15  79% majority 23%
570 m 21% minority 91%

“All children in Hyderabad performed the task in English; only the 286 children who offi-
cially attended Telugu-medium schools also performed the task in Telugu.

"The percentage of multilinguals is relative to the percentage of majority/minority language
speakers, so, for example, of the 81% Hindi speakers in Delhi, 21% spoke another language
at home in addition to Hindi.

a more remote, relatively deprived area of the country with lesser edu-
cational infrastructure.

The participating children all attended Year 4 and the vast majority
(1108 children, 87%) was aged 8-10 years, but some younger (age 7,
n="7) and older (age 11, n = 98; age 12, n =42, age 13-15, n = 12)
children took part. The children were all from low socio-economic slum
or non-slum neighborhoods and can be considered disadvantaged with
respect to housing facilities, water facilities, and lack of parental educa-
tion and educational support at home. They were all attending free gov-
ernment primary schools, as opposed to paid private schools.

The children’s literacy was assessed in both the regionally dominant
language and in English. The participating schools had either the
regional language (Hindi or Telugu) or English as the official lan-
guage of instruction. However, the regional language is often used in
oral communication in government primary schools irrespective of the
official language of instruction (Lightfoot et al., 2021). Regardless of
the official school language, all schools taught both the regional lan-
guage and English as a subject.

The children were tested on both decoding in reading and reading
comprehension, with the exception of the children in Hyderabad, who
were not tested on reading comprehension in Telugu, as the majority
of children found it impossible to respond to the comprehension
questions. All children attended Year 4, although it should be noted
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that ASER task tests Year 2 level literacy (Pratham, 2019). According to
teachers’ reports, none of the participating children had any known
or suspected reading disability. The participating teachers (n = 61) all
indicated speaking multiple languages, although only 18% (n = 11)
spoke multiple languages at home. None of them reported speaking
English at home. Although the teachers’ (English) language and liter-
acy background is undeniably important, we will focus on the investi-
gation of the children’s literacy in this article. All government school
teachers have to have obtained university-level teaching qualifications.

With the help of a research assistant, the children answered a ques-
tionnaire about their language background, which asked the children
how many and which languages they speak with their family members.
Children who spoke the regional language as their primary language
in the home were considered mother tongue speakers of the majority
language. Most of the children reported speaking the regional, major-
ity language in the home (79% on average). A total of 265 (21%) of
the children had a mother tongue in the home different from the
regional language and were therefore considered minority language
speakers. Minority language speakers do not receive mother tongue
education, whereas majority language speakers do. Patna was the site
with the lowest proportion of minority language-speaking children
(10%), Hyderabad had the highest proportion (32%). These minority
language-speaking children spoke a wide variety of languages, includ-
ing languages from the state of Bihar, Bhojpuri, Haryanvi, Nepali,
Pahari, Punjabi, and Rajasthani. None of the children reported speak-
ing English in the home, so for all children English was an additional
language, in which they only received input in school. We categorized
children as growing up in a multilingual household when they
reported being spoken to in more than one language in their home.
Note that this is a different measure from overall multilingualism,
which will be higher when taking into account both the home and
school languages. The proportion of children growing up in multilin-
gual households varied slightly between the three sites with the highest
proportion in Hyderabad (45%) and the lowest in Patna (30%). In
addition, it can be seen that 91% of the minority language-speaking
children compared with 23% of the majority language-speaking chil-
dren were growing up in a multilingual household.

Informed consent was obtained from all children as well as the prin-
cipal or head teacher of the school. The study was conducted in accor-
dance with the Declaration of Helsinki, the ESRC’s Framework for
Research Ethics (ESRC, 2010), and the guidelines of the Indian Coun-
cil for Medical Research (ICMR, 2006). The protocol was approved by
the Ethics Committees of the University of Cambridge (RG83665), the
Jawaharlal Nehru University, and the National Institute of Mental
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Health and Neurosciences. The study is part of a larger project on
multilingualism and multiliteracy in primary education in India
(ESRC-DfID MultiLila ES/N010345/1, see Tsimpli et al., 2019).

Methods
Literacy task. We used the ASER literacy tool (Pratham, 2019) to

assess children’s decoding skills. This is a concise test in which children
are asked to read aloud letters, words, sentences in a paragraph and a
short story, which are decoding measures of increasing difficulty. The
words used in the word task are common, familiar, and relatively short.
The paragraphs consist of four sentences of up to six words. These words
can have multiple syllables and are based on the children’s Year 1 level
textbooks. The stories consist of 8-10 sentences of a higher difficulty
level, using words based on the children’s Year 2 level textbooks. Impor-
tantly, however, these tasks do not fully reflect general literacy, which
would arguably entail the ability to decode as well as comprehend the
word or text at hand (Gough & Tunmer, 1986; in fact, decoding is only
one of five pillars of reading comprehension, Pressley, 2000). Therefore,
novel comprehension questions were developed to assess children’s
understanding of the content of the story. These questions were devel-
oped in collaboration with local Indian scholars to make sure that they
were culturally appropriate. An example story (shortened version) and
an example question are shown below:

(Story section):
A big tree stood in a garden. It was alone and lonely. One day, a bird came
and sat on it. The bird held a seed in its beak. It dropped the seed near the
tree. A small plant grew there.

(Question):
How did the small plant grow near the tree?

The task was presented in English and in Hindi or Telugu. For each
correctly read letter in the letter reading subtask, word in the word read-
ing subtask, and sentence in the paragraph or story, children obtained 1

point.? If one word was read incorrectly in a sentence, children still

obtained 1 point. If two or more words were read incorrectly, children

3 When the letter was pronounced like it would sound in the alphabet, and the word was
read as it would typically sound in English (variations in accent were accepted). Note
that this scoring system differs from the classical ASER scoring, in which children are cat-
egorized in one of five reading skill levels based on the number of correctly and incor-
rectly read words and sentences. With our scoring method, we obtain more information,
namely information about a child’s performance on every ASER subtask separately rather
than only a general skill level (e.g., this child is reading at “word level”).
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did not obtain any points for that sentence. The numbers of letters and
sentences were not exactly equal across languages. There were 10 letters,
10 words, 4 sentences in a paragraph, and 8 sentences in a story in
English; 10 letters, 10 words, 4 sentences in a paragraph, and 9 sen-
tences in a story in Hindi; 8 letters, 10 words, 4 sentences in a para-
graph, and 10 sentences in a story in Telugu. For comparability, the
children’s scores are reported as percentage correct.

Two comprehension questions followed the story in each of the lan-
guages, which children could answer orally; children obtained one
point for each correctly answered question. The children were
instructed to either point or read the words in the passage correspond-
ing to the answer. In case, the children pointed or read different
words in the passage not corresponding to the answer, it was scored as
an incorrect response. When the children could not read the ques-
tions themselves, the research assistant read the questions aloud to
them. However, the letters, words, and sentences in the ASER were
read only by the children. Note that because the comprehension ques-
tions were about the story, for which decoding was separately scored,
these two measures may be expected to correlate.

Analysis. Data processing and analysis were carried out using R
(version 3.6.2; R Core Team, 2019). First, Pearson correlation coeffi-
cients and their significance were calculated with the package ‘Hmisc’
(Harrell Jr, 2019) to examine the relation between scores on the dif-
ferent ASER subtasks and reading comprehension (using the full data
set of children from monolingual and multilingual households at all
three sites). Correlations are reported with their strength (<0.19 very
weak; 0.2-0.39 weak; 0.4-0.59 moderate; 0.6-0.79 strong; > 0.8 very
strong, based on Evans, 1996). Linear models were used to examine
the proportion of variance in comprehension explained by the four
decoding measures (multiple Rsquared).

Then, linear models were used to examine the effect of Primary
language in the home (majority/minority) and Household type
(monolingual/multilingual) as well as their interaction (independent
variables) on performance in the ASER subtasks and the reading com-
prehension questions (one model per outcome variable) in the
regional language and in English (dependent variables). Site, Age, and
Gender were added as covariates; therefore, models took the form of
Im (Dependent_variable ~ Home_language * Household_type + Age +
Gender + Site). Treatment coding was used for all categorical vari-
ables, with speakers from monolingual (vs. multilingual) households,
majority (vs. minority) language speakers, Delhi (vs. Hyderabad and
Patna), and females (vs. males) as the reference levels. Models were
rotated to additionally investigate the differences between Hyderabad
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and Patna. The results are reported as significant when they are so at
the 5% (p < .05)-level. Note that this means that no corrections were
performed for multiple comparisons, and the pvalues will have to be
interpreted with caution. For this reason, a partial eta-squared was cal-
culated for each factor with the package “heplots” (Friendly, Fox, &
Monette, 2022) as an indication of effect size (with p112 of 0.0099,
0.0588, and 0.1379 reflecting small, medium, and large effects, respec-
tively; Cohen, 1969; Richardson, 2011).

RESULTS

Children’s performance is reported as the percentage of correct
responses on each of the ASER subtasks (letters, words, sentences in a
paragraph, and a short story) and the reading comprehension ques-
tions. 25 children (2%) were unable to perform any of the tasks in the
regional language, and 42 children (3%) were unable to perform any
of the tasks in English. The children who could not perform the tasks
consisted of both minority and majority language speakers from both
monolingual and multilingual households. Nevertheless, a relatively
large proportion of these children were minority language speakers
(children unable to read in the regional language, percentage minor-
ity language speakers: 33% in Delhi, 25% in Hyderabad, 67% in Patna;
children unable to read in English, percentage minority language
speakers: 0% in Delhi, 38% in Hyderabad, 39% in Patna). For exam-
ple, in Patna 67% of the children unable to read in the regional lan-
guage were minority language speakers, whereas only 10% of the total
set of children at this site were minority language speakers.

Figure 1 presents the overall performance on the different subtasks
by language at each site. The children showed relatively high perfor-
mance on letter decoding in both the regional language and in

Literacy performance in the regional language and in English

letters words paragraph story comprehension
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FIGURE 1. Average percentage of correct responses on the ASER subtasks and
comprehension questions in the regional language (Hindi or Telugu) and in English at each
site. The empty bar for regional language comprehension in Hyderabad is because these data
were not collected. Error bars represent the 95% confidence interval.
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English, with performance decreasing as the complexity of the task
increased (i.e., lowest for story reading). On story reading in the
regional language, the children scored 63% correct on average, and
children answered more than two thirds of the reading comprehen-
sion questions (67%) correctly. In English, children were very accurate
in decoding letters, but were considerably less accurate in decoding
words and sentences, scoring less than one-third correct on story read-
ing (30%). On the comprehension questions in English, the children
only scored an average of 11% correct.

Relation Between Decoding in Reading and Reading
Comprehension

The first research question asked whether decoding ability in read-
ing is related to reading comprehension. This was examined separately
in the regional language and in English.

Regional language. As can be seen in Table 2 for the regional lan-
guage, all correlations between scores on the ASER subtasks were posi-
tive. There were moderate to strong correlations between the letter
subtask and the other decoding subtasks, with correlation coefficients
varying from 0.48 to 0.62. The correlations between the other subtasks
(words, paragraph, and story) were very strong, with correlation coeffi-
cients varying from 0.83 to 0.89. These effects seem consistent between
Hindi and Telugu (see Appendix A, Tables Al and A2). These results
seem to reflect the fact that the words, paragraph, and story subtasks
all required lexical (word-level) decoding, whereas letter reading
depends on sub-lexical (letter-level) decoding, and may thus be a dis-
tinct process. The correlations between scores on the ASER subtasks
and reading comprehension were moderate to very strong, with the

TABLE 2

Correlation Coefficients for the Relation Between Performance on the ASER Subtasks and
Reading Comprehension in the Regional Language (Data Collapsed Over Sites; n = 1097
Children for the Decoding Subtasks, n = 811 for Reading Comprehension)

Factor Letters Words Paragraph Story
Letters

Words 0.62

Paragraph 0.52 0.89

Story 0.48 0.83 0.89

Comprehension 0.48 0.80 0.77 0.76

Note. All correlations are significant at the p < .001 level.
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correlation with letters being moderate and the correlations with
words, paragraph, and story being strong or very strong. The propor-
tion of variance in comprehension explained by the four decoding
measures (multiple %) is 0.67. These results are in line with previous
findings from a meta-analysis by Garcia and Cain (2014) and indicate
that decoding ability in reading is related to reading comprehension
in the regional language.

English. For English, the correlations between scores on the ASER
subtasks were positive as well (Table 3). There were moderate correla-
tions between the letter subtask and the other decoding subtasks, with
correlation coefficients varying from 0.35 to 0.55. The correlations
between the other subtasks (words, paragraph, and story) were strong
or very strong, with correlation coefficients varying from 0.70 to 0.84.
Thus, like in the regional language, letter reading seems to be rela-
tively dissimilar to word and sentence reading. In terms of decoding,
there seems to be little difference between the paragraph and the
story task, as these show very strong correlations with each other in
both the regional language and in English. Crucially, the correlations
between the ASER subtasks and reading comprehension are either
very weak or weak, indicating that in English, decoding skills in read-
ing do not ensure comprehension. This is confirmed when looking at
the proportion of variance in comprehension explained by the four
decoding measures (multiple R®), which is only 0.13. Instead, oral
vocabulary knowledge is likely needed to ensure comprehension, also
reading comprehension (Treffers-Daller, Mukhopadhyay, Balasubrama-
nian, Tamboli, & Tsimpli, 2022). An overview of the relation between
English and the regional languages when it comes to decoding and
reading comprehension can be found in Appendix A (Tables A3
andA4); although some relation in decoding is found, reading com-
prehension does not seem to transfer.

TABLE 3

Correlation Coefficients for the Relation Between Performance on the ASER Subtasks and
Reading Comprehension in English (Data Collapsed Over Sites; n = 1272 Children for All
Tasks).

Factor Letters Words Paragraph Story
Letters

Words 0.55

Paragraph 0.39 0.76

Story 0.35 0.70 0.84

Comprehension 0.17 0.32 0.36 0.30

Note. All correlations are significant at the p < .001 level.
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Relation Between Minority Languages, Multilingualism, and
Literacy Skills

Next, we addressed whether children who are being schooled in a
language different from the primary home language (and thus do not
receive mother tongue education) or who speak multiple languages in
the home are disadvantaged in literacy skills in the regional language
and/or in English. This section thus investigates both the second
research question (Does being schooled in a language different from the pri-
mary home language disadvantage children in literacy skills in the regional
language and in English?) and the third research question (Does growing
up in a multilingual household impact children’s literacy skills in the regional
language and in English?).

Regional language. An overview of the results of the statistical ana-
lyses for the regional language are presented in Appendix A
(Table Ab). When looking at the decoding measures (letter, word, par-
agraph, and story reading) in Hindi or Telugu (n = 1097 children),
minority language speakers performed less well than majority language
speakers (letter reading mean 94% (SD = 18) versus 86% (SD = 29);
B=-30.61; t= —5.80; p <.001; pn2 = 0.027; word reading mean 75%
(SD = 36) versus 68% (SD =40); B= —32.31; t=—3.38; p<.001;
pn® = 0.009; paragraph reading mean 71% (SD = 43) versus 63%
(SD = 46); B= —35.60; t= —3.18; p < .0l; pn2 = 0.007; story reading
mean 656% (SD = 43) versus 53% (SD = 44); B= —34.40; t = —3.07,
p <.01; p172 = 0.010). These effects are visually presented in Figure 2.
No effects of household type (monolingual/multilingual) were found
(Figure 3), but interactions between speaking a minority language and
household type were found in letter reading, word reading, and

Literacy performance in the regional language: majority vs. minority language speakers
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FIGURE 2. Literacy performance of majority and minority language speakers in the regional
language (Hindi/Telugu). Significant differences between the two groups were found in all
five subtasks. Error bars represent the 95% confidence interval.
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Literacy performance in the regional language: monolingual vs. multilingual households

letters words paragraph story comprehension
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FIGURE 3. Literacy performance of children from monolingual and multilingual households
in the regional language (Hindi/Telugu). No significant differences between the two groups
were found. Error bars represent the 95% confidence interval.

paragraph reading (letter reading B = 22.94; ¢=4.00; p<.00I;
pn® = 0.014; word reading B=24.12; t=2.32; p<.05; pn® = 0.005;
paragraph reading B = 28.01; ¢=2.30; p<.05; pn® = 0.005). These
interactions are illustrated in Figure 4. The interactions were all posi-
tive—as opposed to the main effects of speaking a minority language
—and can be taken to mean that minority language speakers growing
up in a multilingual household outperformed minority language
speakers growing up in a monolingual household. Note, however, that
the confidence intervals in Figure 4 for the monolingual minority
language-speaking group are larger than for the other groups, as there
are fewer children who only speak the minority language in the home
than children who speak the majority language (as their first home
language or as an additional home language).

In addition, significant effects of site and gender were found for
word reading, paragraph reading, and story reading (performance is

Literacy performance in the regional language:
interaction between speaking a minority language and household type

letters words paragraph story comprehension
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FIGURE 4. Literacy performance of majority language speakers and minority language
speakers from both monolingual and multilingual households in the regional language
(Hindi/Telugu). Significant interactions between speaking a minority language and
household type were found in letter reading, word reading, paragraph reading, and reading
comprehension. Error bars represent the 95% confidence interval.
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reported in Appendix A, Table A6). On word reading, children from
Delhi and Patna outperformed children from Hyderabad (resp.
B— —8.75; t=-298; p<.01 and B=-7.57, t=-265; p<.0l;
pn® = 0. 009) and girls outperformed boys (B= —6.28;, = —2.81;
$<.01; pn® =0.007). On paragraph reading and on story reading,
children from Patna outperformed children from Delhi and Hydera-
bad (resp B="7.79; t=2.46; p < .05 and B = 13.67; t = 4.09; p < .001;
pn = 0.016; story reading resg B=14.03; t=4.44; p< .001 and

=16.49; t = 4.93; p < .001; pn~ = 0.027; see Figure 1) and girls out-
performed boys (paragraph reading B = —6.96; = —2. 67 p < .01;
pn® = 0.006; story reading B = —7.56; t = —2.90; p < .01; pi* = 0.008).
No effects of age were found.

On reading comprehension (n = 811 children), which was only
measured in Hindi (in both Delhi and Patna), minority language
speakers also underperformed compared to majority language
speakers (mean 69% (SD 43) vs. 59% (SD = 45); B= —42.09;
t=—3.33; p< .001; pp® = 0.014), speaking a majority language inter-
acted with household type (B=29.91; ¢ = 2.17; p < .05; py° = 0.006),
and girls outperformed boys (see Table A6 in Appendix A; B = —7.60;
t=—2.49; p < .05; py° = 0.008).

In sum, minority language-speaking children performed less well
than their majority language-speaking peers on decoding and reading
comprehension in the regional language, especially when they only
spoke the minority language in the home, and girls outperformed
boys. In addition, regional differences were found in decoding in read-
ing, potentially because of differences in the languages used in schools
and the dominance of the regional language in the local society.
These points will be discussed further in the Discussion section.

English. An overview of the results of the statistical analyses for
English are presented in Table A7 in Appendix A. Of all decoding
tasks in English (n = 1272 children), minority language speakers per-
formed less well than majority language speakers only on letter read-
ing (mean 89% (SD = 21) vs. 88% (SD = 25); B= —10.85; t = —2.47;
p < .05; pp® = 0.014). This effect is visually presented in Figure 5. On
all four decoding subtasks, children from multilingual households out-
performed children from monolingual households (letter reading
mean 91% (SD = 20) vs. 88% (SD = 23); B=6.19; ¢t = 3.85; p <.001;
p11 = 0.015; word reading mean 61% (SD = 36) vs. 52% (SD = 39);

= 11.58; t=4.05; p<.001; py® = 0.015; paragraph reading mean
45% (SD = 43) vs. 34% (SD =42); B=13.63; t=4.36; p<.001;
p11 = 0.016; story reading mean 36% (SD = 40) vs. 27% (SD = 38);

= 18.70; t=4.78; p<.001; pn® = 0.021). These effects are visually
presented in Figure 6. No interactions between speaking a minority
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Literacy performance in English: majority vs. minority language speakers

letters words paragraph story comprehension
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FIGURE 5. Literacy performance of majority and minority language speakers in English. A
significant difference between the two groups was found in letter reading. Error bars
represent the 95% confidence interval.

Literacy performance in English: monolingual vs. multilingual households

letters words paragraph story comprehension
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FIGURE 6. Literacy performance of children from monolingual and multilingual households
in English. Significant differences between the two groups were found in letter reading, word
reading, paragraph reading, and story reading. Error bars represent the 95% confidence
interval.

language and household type were found (Figure 7), indicating that
growing up in a multilingual household provides an advantage for
decoding in English regardless of whether the child speaks a minority
language or the majority language as their mother tongue.

In addition, significant effects of site were found (performance is
reported in Table A8 in Appendix A), with children from Delhi and
Hyderabad outperforming children from Patna on letter reading
(resp. B=—b5.22; (=-332; p<.001 and B=-743; t=-497
p <.001; py* = 0.020), and children from Hyderabad outperforming
children from Delhi and Patna on paragraph reading and story read-
ing (paragraph reading resp. B =13.68; t=4.51; p<.001 and
B=9.86; t=3.39; p <.001; p112 = 0.017; story reading resp. B = 8.10;
t=291; p<.01 and B=5.57; t=2.09; p<.05; png =0.007; see Fig-
ure 1; Table A8). No effects of gender or age were found.
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Literacy performance in English:
interaction between speaking a minority language and household type

letters words paragraph story comprehension
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FIGURE 7. Literacy performance of majority language speakers and minority language
speakers from both monolingual and multilingual households in English. Error bars
represent the 95% confidence interval.

On reading comprehension (n = 1272 children), no significant
effects of household type or speaking a minority language were found,
but children from Hyderabad outperformed children from Delhi
(B=4.15; t = 2.16; p < .05), who in turn outperformed children from
Patna (B= —11.14; t = —5.76; p < .001; pn2 = 0.055). In addition, girls
outperformed boys (B= —38.73; t= —2.48; p<.05; py° = 0.005; see
Table A8).

In sum, children from multilingual households outperformed chil-
dren from monolingual households on decoding in English. Disadvan-
tages of speaking a minority language were only found in letter
decoding. Like in regional language decoding, regional differences
were found in decoding and reading comprehension in English.

DISCUSSION

In this study, we investigated the effect of speaking a minority lan-
guage in the home (and thus not receiving mother tongue education)
and multilingualism in the household on literacy skills in a large
group of Indian primary school children from low socio-economic
backgrounds. The data show that around two thirds of the children
were able to read and comprehend a short story in their regional lan-
guage, but nearly all children had difficulties reading in English. Note
that the ASER is developed for Year 2, whereas the participating chil-
dren were in Year 4. For reading in the regional language, these
results are nevertheless more encouraging than those of previous
investigations, in which more than half of Year 5 children could not
read a Year 2 text fluently (Pratham, 2019). It is alarming, however,
that a small percentage of the children in our study (2-3%) could not
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read any letters in a given language. Note that the current data set was
collected before the COVID-19 pandemic; children’s reading difficul-
ties are likely to have increased during the pandemic due to school
closures (UNESCO, 2020/2021). There is little support for such chil-
dren who are far behind, and little support for non-typically develop-
ing children in general in the Indian school system (Sharma, Moore,
& Sonawane, 2009; Singal, 2009).

Three research questions were investigated. The first question
asked whether decoding ability in reading is related to reading com-
prehension in the regional language and in English. The results
show strong correlations between decoding (words, paragraphs,
stories) and reading comprehension in the regional language (contra
Menon et al.,, 2017), but weak correlations between decoding and
reading comprehension in English. Note that word, paragraph, and
story decoding were strongly correlated to each other in both lan-
guages, even though they were of different difficulty levels. Letter
reading was not always strongly correlated with the other measures,
especially in English, possibly because of the opaqueness of English
orthography (in line with the contrast between alphabetic and alpha-
syllabary writing systems as presented in Section “Literacy Develop-
ment: Issues and Influences”) and because of the contrast between a
sub-lexical and a lexical task. Some additional reasons why the tested
children struggled with English literacy could be (a) the input they
receive and (b) their (disadvantaged) background (in line with She-
noy et al., 2020, 2023). The input they receive in school is predomi-
nantly in the regional language or mixed between the regional
language and English or minority languages, even in English-
language classes (see Lightfoot et al.,, 2021 on language use in the
same classrooms in Delhi and Hyderabad as used in the current
study). With regard to their background, not only are these children
not exposed to English at home (or outside of school in general),
they likely also receive little to no literacy support in the home envi-
ronment (Tsimpli et al., 2019). Since the vocabulary knowledge
required for reading comprehension is specific to the language of
the text (Cobo-Lewis et al., 2002; Nakamoto et al., 2008), children
may have learned to decode English letters and words at school
(through rote learning; Smith et al., 2005), but have not acquired
word meaning—Oral vocabulary knowledge is a key predictor of
reading comprehension (Treffers-Daller et al., 2022; in line with the
Simple View of Reading by Gough & Tunmer, 1986). In addition, it
is possible that children have acquired word meaning but are unable
to synthesize sentence meaning when words that they partially know
are presented in a text. Importantly, not understanding English texts
could aggravate these children’s disadvantage and hinder their
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academic development, as many children will be unprepared to be
taught in English (Nakamura et al., 2018) and the level of English
presented in school textbooks is far higher than the children’s
knowledge (Treffers-Daller et al., 2022). In contrast, most children
speak the regional language in the home and are in contact with it
at school, making it likely that they have acquired the appropriate
vocabulary through oral language use; these oral skills will then con-
tribute to reading comprehension (e.g., Gough & Tunmer, 1986).
The second research question asked whether children who are
being schooled in a language different from the primary home lan-
guage, thus not receiving mother tongue education, are disadvantaged
in literacy skills in the regional language and in English. In the
regional language this was indeed found to be the case, with majority
language speakers outperforming minority language speakers on
decoding and reading comprehension. In addition, interactions
between speaking a minority language and growing up in a multilin-
gual household suggest that children who are only exposed to the
minority language in the home underperform compared to their peers
growing up in multilingual households. This in turn can be explained
by most (i.e. 84%) of these minority language-speaking children being
exposed to the majority language as a second or third language in the
home. So, even though these children speak a minority language as
their mother tongue, they are orally exposed to the majority language
in the home as well (which would help with decoding in the Simple
View of Reading, Gough & Tunmer, 1986). Together, these findings
indicate that minority language-speaking children, especially those
who are not exposed to the majority language in their home environ-
ment, lag behind in their reading abilities. This is in line with previous
research showing lower learning outcomes for children who are not
educated in a familiar language (Babayigit & Shapiro, 2020; Ball, 2011;
Ouane & Glanz, 2010; Romaine, 2013). Thus, minority language-
speaking children from low socio-economic backgrounds face further
disadvantages when educated in a language they do not speak in the
home (in line with Mohanty, 2010, 2019). In English, majority
language-speaking children also outperformed minority language-
speaking peers, but only on letter decoding. Since none of the chil-
dren spoke English in the home, this may be a consequence of the
learning process, in which minority language-speaking children can
experience difficulties understanding the subject matter (in this case
English) being taught primarily in the regional, majority language
(Bhattacharya, 2013; Endow, 2018). These findings further emphasize
the need for more inclusive and multilingual learning practices in
Indian schools, in which both the regional language and the mother
tongues of minority speakers are supported (Leikin et al., 2009;
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Mohanty, 2019; Nag, 2017). First steps in this direction are already
being taken in some Indian regions (Odisha; Mohanty, 2015;
Panda, 2020), but the development of inclusive and multilingual learn-
ing practices is necessary across all regions to provide equal opportuni-
ties to all children in India, especially those coming from low
socio-economic backgrounds.

The third and final research question asked whether growing up in
a multilingual household impacts children’s literacy skills in the
regional language and in English. We found no negative effects of
multilingualism on literacy in the regional language or in English.
This is good news for a multilingual society, such as India, in which
multilingualism is the norm. Although multilinguals generally have a
less extensive vocabulary compared to monolinguals in one specific
language (Bialystok, 2009), this did not negatively affect their literacy
performance, potentially due to bilinguals’ advantages in phonological
awareness (e.g., Canbay, 2011; Souza & Leite, 2014) or the familiarity
with more than one writing system in school (alphabetic, English and
alpha-syllabic, Hindi/Telugu) for children from monolingual and
multilingual households alike. In contrast, growing up in a multilin-
gual household was found to have a positive effect on decoding in
the regional language for children who spoke a minority language as
their mother tongue, as the additional language spoken was in many
cases the regional language. However, multilingualism in the home
was also found to have a positive effect on decoding skills in English,
which cannot be explained by it being spoken in the home as this
was not the case for any of the participating children. Thus, the expla-
nation in this case seems to be multilingualism itself (due to
improved phonological awareness, for instance). Based on these
results, it seems that growing up in a multilingual household provides
advantages regardless of whether this includes the majority language.
This result is in line with studies indicating that it is easier for multi-
linguals to learn additional languages (see Hirosh & Degani, 2018, for
a review).

Importantly, our results indicate that nearly all children had difficul-
ties reading English. As elaborated in Section “Literacy Development:
Issues and Influences”, the type of orthography could have an influ-
ence on literacy development (Florit & Cain, 2011; Joshi, Padakan-
naya, & Nishanimath, 2010). It is possible that the children found
reading alphabetic English (which has a deep orthography) to be
more difficult than reading relatively transparent alpha-syllabic Hindi
or Telugu (Nag, 2007, 2022); the regional language will also be more
familiar to the children (Skutnabb-Kangas, 2000). Importantly, this is
specific to the Indian context and thus the order of learning does
not follow the prototypical order of alphabetic English first, then
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alpha-syllabaries (Joshi et al., 2017; Liberman et al., 1974; Nag, 2007,
2011; Nakamura et al., 2014; Tiwari et al.,, 2011) but is in line with
other findings from India on Kannada/Telugu versus English (e.g.,
Nakamura et al., 2018). Another reason could be the method
employed in teaching English. Unlike the phonics method employed
to teach English in the western context, the alphabet-spelling method
(Gupta, 2014) is used to teach English in India where only the letter
names and word spellings are taught bypassing the sounds of the
alphabet resulting in poor decoding in English (Shenoy et al., 2020).

We now briefly return to an important consideration addressed in
the introduction, namely our definition of multilingualism, which was
restricted to language use in the home. Our expectations about the
sample of children were confirmed, namely all children were exposed
to English at school and since none of the children spoke English in
the home, they are in a sense all multilingual, although to different
extents. We therefore emphasize that this means that the children
from a “monolingual household” are not truly monolingual and
should in no way be taken as a monolingual baseline. Nevertheless,
the fact that influences of multilingualism in the home were found in
this research emphasizes the need to take home languages into
account as a separate factor when investigating literacy development in
highly multilingual societies.

Finally, several effects of demographic factors were found, which
were not explicitly stated in the research questions but are neverthe-
less worthy of discussion. Firstly, effects of site were found, with chil-
dren from Hyderabad generally performing less well than their peers
from Delhi and Patna in regional language literacy, but better in
English literacy. Conversely, children from Patna outperformed their
peers on regional language literacy, but underperformed in English.
There thus seems to be a trade-off between literacy in the different
languages, possibly due to differences in the languages used in schools
and the dominance of the languages in the local society. Indeed, pri-
mary schools in Hyderabad seem to use more English than schools in
Delhi (Lightfoot et al., 2021). English may be perceived as important
because of its international prominence and employment prospects
(Dearden, 2014). This is more so, when the comparison with English
involves Telugu and Hindi which are languages associated with differ-
ences in social and political power; Hindi is the national language and
the language of the capital city of India whereas Telugu is a regional
language of Andhra Pradesh and Telangana, spoken by much fewer
people than Hindi (Sirsa, 2014). In addition, fewer children in Hyder-
abad speak the regional language, Telugu, at home than children in
Delhi and Patna speak Hindi at home, indicating that the regional lan-
guage is less prominent in Hyderabad. Patna is a much more rural site
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(compared with the urban cities of Delhi and Hyderabad), which
might explain the lesser focus on English and stronger focus on the
regional language. The research team observed that children in Patna
used Hindi in and out of school whereas children in Delhi spoke more
English in school, partly explaining their performance in the different
languages. Secondly, effects of gender were found, with girls outper-
forming boys on decoding in the regional language and reading com-
prehension in both the regional language and in English. Although it
is a common perception that boys would be favored in the school sys-
tem, this does not seem to be the case in some countries in general
and in India specifically, where girls, especially from poorer house-
holds, have previously been found to outperform boys in language
subjects (Natta, Desai, & Vanneman, 2017; Shenoy et al., 2023; UNI-
CEF, 2012). Reasons for this could be that girls who attend school are
from households with more resources, as households with fewer
resources do not send their girls to school, that girls learn faster and
study more diligently than boys, and that boys have more work oppor-
tunities and demands outside of school (Natta et al., 2017). Notably,
no effects of age were found, even though the participating children
had a wide age range (7-15). This may be because they all attended
the same year in school (Year 4)—possibly because they had not con-
tinuously attended school throughout their childhood—thus, all were
approximately at the same level of school skills.

To conclude, our results show that children from a monolingual
household who do not receive mother tongue education underper-
form compared with majority language speakers when reading in the
majority language. This shows that support of minority language
speakers from disadvantaged backgrounds with minimal literacy sup-
port from home who do not receive mother tongue education is para-
mount when they are expected to develop literacy skills in the
regional language. To this end, we encourage the use of multilingual
practices in education in general and for vocabulary building specifi-
cally, as vocabulary is a prerequisite for reading comprehension. Per-
formance on literacy in English as an additional language improved
when the child spoke multiple languages in the home, but overall per-
formance left much to be desired, especially in reading comprehen-
sion but also in decoding. It is thus essential for these children to be
better provided in terms of educational resources and richer input in
order to become proficient readers of English. We encourage educa-
tors to focus on teaching reading for comprehension rather than
piecemeal memorization or reading only for decoding, as reading
comprehension forms the basis for children’s learning in school and
everyday life.
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APPENDIX A

TABLE Al

Correlation Coefficients for the Relation Between Performance on the ASER Subtasks in
Hindi (Data Collapsed Over Delhi and Patna, n = 811 Children)

Factor Letters Words Paragraph Story
Letters

Words 0.63

Paragraph 0.54 0.89

Story 0.50 0.84 0.89

Note. All correlations are significant at the p < .001 level. Correlations with comprehension
are reported in Table 2.

TABLE A2

Correlation Coefficients for the Relation Between Performance on the ASER Subtasks in Tel-
ugu (in Hyderabad, n = 286 Children)

Factor Letters Words Paragraph Story
Letters

Words 0.61

Paragraph 0.48 0.89

Story 0.44 0.81 0.87

Note. All correlations are significant at the p < .001 level. Comprehension data were not
obtained.
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TABLE A3

Correlation Coefficients for the Relation Between Performance on the ASER Subtasks in
English and in Hindi (Data Collapsed Over Delhi and Patna, n = 811 Children)

Letters Words Paragraph Story Comprehension

Factor English English English English English
Letters Hindi 0.74 0.42 0.25 0.23 0.11
Words Hindi 0.68 0.68 0.45 0.40 0.15
Paragraph Hindi 0.59 0.65 0.46 0.42 0.12

Story Hindi 0.55 0.67 0.53 0.48 0.11
Comprehension 0.55 0.62 0.42 0.39 0.17
Hindi

Note. All correlations are significant at the p < .01 level.

TABLE A4

Correlation Coefficients for the Relation Between Performance on the ASER Subtasks in
English and in Telugu (in Hyderabad, n = 286 Children)

Letters Words Paragraph Story Comprehension
Factor English English English English English
Letters Telugu 0.57 0.34 0.26 0.22 0.12
Words Telugu 0.52 0.46 0.42 0.38 0.16
Paragraph Telugu 0.44 0.46 0.42 0.35 0.14
Story Telugu 0.42 0.48 0.46 0.40 0.18

Note. All correlations are significant at the p < .05 level.

TABLE A5

Overview of the Statistical Results from the Linear Model Analyses on Measures of Decoding
and Reading Comprehension in the Regional Language

Factor Letters Words Paragraph Story Comprehension
Language in B=-30.61; B= -3231; B= -35.60; B= —34.40; B= —42.09;
the home t= —5.80; t= —3.38; t=—3.18; t=-3.07; t=—3.33;
(majority/ p < .001%*F* — p< 001%**  p=002%* p = .002%* p < .001***
minority)
Household type B = 2.07; B =4.68; B=5.77; B = 5.44; B =5.95;
(monolingual/ t=1.24; t=1.54; t=1.62; t=1.53; t=1.54;
multilingual) p=.22ns. p=.12ns. p=.10ns. p=.13ns. p=.12ns.
Interaction B=22.94; B=2412; B=28.01; B = 23.58; B=29091;
Language in t = 4.00; t=2.32; t=2.30; t=1.94; t=2.17;
the home * p < .001***  p= 02% p=.02% p=.058ns.  p=.03*
Household type
City = —0.76; = —8.75; = —5.88; = —2.46; -
(Hyderabad) t=—0.47; t= —2.98; t=—1.71; t=-0.72;
p=.64ns.  p=.003**  p=.09ns. p= .47ns.
City (Patna) = —1.68; = —1.18; B="17.79; B =14.03; = —4.45;
t=-1.13; t=—0.44; t = 2.46; t=4.44, t=-1.38;
p=26ns. p=.66ns. p=.01* p<.001***  p= 17n.s.
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TABLE A5 (Continued)

Factor Letters Words Paragraph Story Comprehension
Age = —0.38; B=0.04; B =0.70; = —-1.21; B=1.20;
t = —0.60; t=0.04 t=0.53; t=—0.90; t=0.74;
p=.5bns. p=97ns. p=.60ns. p=.37ns. p = .46n.s.
Gender =-1.07;, B=-6.28; = —6.96; = —7.56; = —7.60;

t=—0.87; t=—2.81; 1= —2.67, t=—2.90; t=—2.49;
p=39ns.  p=.005%F  p=.008**  p=.004**  p=.013*

Note. n.s. = not significant; * = p < .05; ¥* = p < .01; *** = p < .001.

TABLE A6
Average Percentage of Correct Responses (with Standard Deviation) on the ASER Subtasks

and Comprehension Questions in the Regional Language (Hindi or Telugu) at Each Site and
for Each Gender

Location Letters Words Paragraph Story Comprehension
Delhi 94 (20) 77 (36) 68 (42) 58 (40) 69 (43)
Hyderabad 92 (20) 68 (37) 62 (47) 55 (48) -

Patna 92 (22) 77 (37) 77 (41) 73 (42) 66 (44)

Boys 92 (21) 71 (39) 65 (44) 58 (44) 63 (44)

Girls 93 (20) 78 (35) 73 (42) 67 (43) 71 (42)

TABLE A7

Overview of the Statistical Results from the Linear Model Analyses on Measures of Decoding
and Reading Comprehension in English

Factor Letters Words Paragraph Story Comprehension
Language in B=-10.85; B= —9.69; B=—-6.94; B=-1459; B=10.13;
the home t= —2.47, t=—1.24; t=—0.81; t=—1.86; t=1.87;
(majority/ p=0.014* p=022ns.  p=042ns. p=0.063ns. p=0.062n.s.
minority)

Household B =6.19; B=11.58; B =13.63; B=13.70; B =244,
type t= 3.85; t=4.05; t = 4.36; t=4.78; t=1.23;
(monolingual/ p < 0.001**%* H < 0.001*** p < 0.001%** p < 0.001*** p=0.22n.s.
multilingual)

Interaction B=3.74; B=1.15; = —3.55; B =1.59; = —-947;
Language in t=0.78; t=0.13; t=—0.38; t=0.19; t=—1.59;

the home * p=044ns. p=089ns. p=07Ins. p=085ns. p=0.1lns.
Household

type

City B=221; = —1.66; B = 13.68; B = 8.10; B =4.15;

(Hyderabad) t=1.42; t=—0.60; t=4.51; t=291; t=2.16;
p=0.16ns. p=0.55ns. p<0.001*¥** p=0.004** p=0.031*

City (Patna) B=—-5.22; = —4.95; B=3.83; B=2.52; = —11.14;
t=—3.32; t=—1.77; t=1.25; t=0.90; t= —b5.76;
p<0.001%*%*  p=0.077ns. p=02Ins. p=037ns. p<0.001%**

Age B=0.27; B=0.74; B =1.51; B=0.34; B=-0.11;

t = 0.46; t=0.71; t=1.33; t=0.32; t=—0.16;
p=0065ns. p=048ns. p=0.19ns. p=0.75ns. p=0.88ns.
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TABLE A7 (Continued)

Factor Letters Words Paragraph Story Comprehension
Gender = —0.61; = —3.57; = —2.60; = —1.09; = —3.73;
t= —0.50; t=—1.64; t=—1.09; t= —0.50; t= —2.48;
p=0.62ns.  p=0.10ns. p=028ns. p=0.62ns. p=0.013*

Note. n.s. = not significant; * = p < .05; ** = p < .01; *** = p < .001.

TABLE A8

Average Percentage of Correct Responses (with Standard Deviation) on the ASER Subtasks
and Comprehension Questions in English at Each Site and for Each Gender

Location Letters Words Paragraph Story Comprehension
Delhi 90 (19) 57 (39) 31 (38) 26 (34) 13 (25)
Hyderabad 92 (18) 56 (36) 46 (42) 34 (39) 17 (36)
Patna 85 (27) 53 (41) 36 (45) 29 (43) 2 (12)
Boys 89 (21) 54 (38) 37 (42) 29 (39) 9 (25)
Girls 89 (22) 57 (39) 40 (43) 31 (39) 12 (29)
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