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Executive Summary

Most of the world is multilingual—multilingual at the national level (policies), at the community
and family level (practices), and at the individual level (cognitive)—and each of these has
implications for teaching and learning. Yet, at present, most reading decisions are not based on
empirical research of how children learn to read in multilingual contexts. Furthermore, several
large-scale assessments of reading at early grade levels (e.g., EdData Global; ASER, 2013) have
shed light on the extremely low reading scores that many countries in the developing world have
across these multilingual contexts. The reasons for these low scores are multifaceted; however,
one of the most central unanswered questions is what languages should be taught in
multilingual contexts, how they should be taught, and when they should be taught. To begin
addressing this need, the Facilitating Reading Acquisition in Multilingual Environments in India
(FRAME-India) research study examined the process of acquiring literacy in multilingual
environments. Findings from this study are converted into policy and practice guidelines for
effectively and quickly improving reading outcomes.

Specifically, we investigated how biliteracy skills are acquired in Kannada or Telugu (Lit 1) and
English (Lit 2)* in Karnataka and Andhra Pradesh, two states in South India. Kannada and
Telugu are the official languages of the states of Karnataka and Andhra Pradesh, respectively.
These two languages, and most of the languages used in India, as well across South Asia,
Southeast Asia, and some parts of Africa, like Ethiopia—are called “alphasyllabic” languages.
Literacy acquisition processes in alphasyllabic languages are less well understood and less
researched than those in alphabetic languages. Thus, we asked what the predictors of reading
success were within the alphasyllabic Lit 1 and within the alphabetic Lit 2, and also what the
relationship was between the alphasyllabic Lit 1 and alphabetic Lit 2. Motivated by the literature
that shows that Lit 1 reading is one of the strongest predictors of Lit 2 reading around the world
(August & Shanahan, 2006; Cummins, 2001; Koda & Reddy, 2008) and specifically in India
(Reddy & Koda, 2013), we were particularly interested in determining whether there was a
threshold point of Lit 1 reading outcomes at which children were more likely to transfer their
knowledge from Lit 1 to Lit 2 for successful reading outcomes in both languages.

This study included several major components:

= Adaptation, development, and validation of reading tests for 12 reading subskills in three
languages (Kannada, Telugu, and English) for reading research purposes

= Recruitment and training of 27 data collectors and 4 hub monitors (regional supervisors)
to collect reading data from local communities

= Three rounds of data collection from the same sample of approximately 550 students
from 13 schools during one academic year

= Data analysis from a quantitative, psycholinguistic, learning science perspective to
investigate predictors of reading success, and to determine a threshold point of Lit 1

!In this study, we use Lit 1 to refer to the first language a child learns to read (i.e., primary literacy); this may or may
not refer to the “mother tongue,” “home language,” or another language learned that may have been acquired orally
before this language. Lit 2 refers to the second language a child learns to read (i.e., secondary literacy), whether he
or she has another “second” or later acquired oral language before Lit 2.
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reading outcomes above which children are more likely to “transfer” their knowledge
from Lit 1 to Lit 2 for successful reading outcomes in both languages

Dissemination of results through policy dialog meetings with education stakeholders
across India and other nations in South Asia, including government representatives,
donor organizations, communities of literacy practice, education members of
non-governmental organizations, creators of teaching and learning materials, and teachers

Development and dissemination of (a) bilingual guidebooks on teaching reading that are
constructed based on the findings from this research and comprehensive reviews of other
literature and (b) training workshops for teachers on the use of the guidebooks

The research resulted in several key findings:

In terms of the Lit 1 (Kannada or Telugu) reading outcomes, we found the following:

Both syllabic and phonemic awareness (e.g., “ka” is a syllable, and “k” and “a” are
individual phonemes) were important for early decoding success.

Oral language skills, such as oral vocabulary and comprehension of spoken sentences or
stories, is also important for Lit 1 decoding success.

The role of oral language skills in explaining reading skills increases over time through
elementary school.

The acquisition of decoding skills (ability to sound out words accurately and quickly) in
alphasyllabic languages takes longer (around Grade 5) than in alphabetic languages
(around Grade 2) (e.g., Liberman, Shankweiler, Fischer, & Carter, 1974).

Oral reading fluency accuracy (reading a passage out loud with correct pronunciation and
intonation) was not necessarily closely related to oral reading fluency comprehension (the
ability to understand what was read in the passage).

In terms of Lit 2 (English) reading outcomes, we found the following:

Phoneme awareness was a strong and significant predictor of English decoding scores.

Oral vocabulary knowledge was a strong and significant predictor of English decoding
scores, and its importance was relatively high through the grades.

Oral reading fluency accuracy (reading a passage out loud with correct pronunciation and
intonation) was closely related to oral reading fluency comprehension (the ability to
understand what was read in the passage).

Lit 1 decoding (i.e., Kannada or Telugu decoding scores) was one of the strongest
independent predictors of Lit 2 English decoding, suggesting that for English decoding
success, a child must have a certain degree of proficiency in their first literacy.

Finally, to the best of our knowledge, this is the first study that provides an empirical
threshold point of approximately 60%0,2 at which Lit 1 decoding ability substantively
and significantly increases the likelihood of “transfer” of knowledge to Lit 2 decoding for
effective biliteracy outcomes. Specifically, children who can easily and accurately “sound

2 This exact threshold tipping point is relevant for a grade-appropriate decoding test in an alphasyllabic language. It
may not necessarily be the same in different languages, different types of reading subskills, or even different levels
of decoding difficulty, where the tipping point may be higher or lower.
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out” approximately 60% of words in a grade-appropriate alphasyllabic word reading test
are much more likely to succeed when formal English instruction begins than a child who
scores lower than this threshold. For children who scored lower than 60% in a grade-
appropriate alphasyllabic word reading test, small improvements are not, or hardly,
associated with improvements in English. This threshold was NOT achieved for almost
all students in Standard 1, 40% of the students in Standard 2, and approximately 30% of
the students in Standard 3. It WAS achieved by about 80% of the sample at the end of
Standard 4.

These research findings have both pedagogical and policy implications for teaching more
effectively in alphasyllabic-alphabetic biliteracy contexts, and for deciding the timing and
process of transition from Lit 1 to Lit 2. The two main recommendations we make based on these
findings are:

= |tis important to sequence reading subskills in Lit 1 alphasyllabic and Lit 2 alphabetic
languages in ways that are reflective of the scripts, and in a way that incorporates
“transfer” of Lit 1 skills for reading gains in both languages.

= For improving reading skills in Lit 1 and English, it may be beneficial not to introduce
English decoding instruction until the child has achieved the necessary threshold value of
Lit 1 decoding skills. Therefore, it may be best to either split classrooms into those who
have enough Lit 1 decoding and introduce English to them; or alternatively, wait till a
grade-level where most children in the class have achieved sufficient Lit 1 decoding for
English to be introduced to the whole class.

A host of education stakeholders will benefit directly from this research:

= Reading policy decision makers will gain empirical knowledge on which to base
decisions about which languages should be taught at what grades.

= Developers of curricula, standards, and reading interventions (e.g., developers at the
national level or developers of small-scale programs or technology-enhanced reading
materials) will be able to map scope-and-sequence charts based on an understanding of
the underlying reading mechanisms of multilingual children.

= Reading program impact evaluators and assessors will have a better understanding of
what skills to measure—and in what languages—to get a more accurate picture of
reading (and reading program) success, and will also have a more multilingual-relevant
evidence base upon which to construct hypotheses and theories of change for early grade
reading programs.

= Developers of teaching and learning materials for the classroom, and local
language/multilingual books will be able to decide what skills to highlight and when.

In summary, this is one of the first studies to focus on formative, pre-intervention research for
developing a theory of change that is relevant for multilingual learners in the developing world.
While continuing to conduct rigorous impact evaluations, technical assistance, and program
design and implementation, we must also focus on understanding the mechanisms of learning
that underpin successful reading acquisition in contexts characterized by multilingualism and
limited resources. This is extremely important to construct successful programs that are likely to
benefit millions of children, who are learning in these multilingual environments every day.
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1.0 Introduction

This paper presents the final report of Facilitating Reading Acquisition in Multilingual
Environments in India (FRAME-India)—a research project conducted by the American Institutes
for Research (AIR). The research was conducted as part of the All Children Reading Grand
Challenge for Development initiative funded by the United States Agency for International
Development (USAID), Australian Agency for International Development, and World Vision;
with voluntary support and partnership from the Dwaraknath Reddy Ramanarpanam Trust, a
non-government organization in India.

The main objective of the project was to identify the key factors that predict literacy outcomes in
multilingual environments in low-income communities in India. Undoubtedly, multiple facets
need to be considered when understanding how to improve reading scores in these contexts. But
to achieve literacy gains in multiple languages, one of the most central unanswered questions is
what languages to teach, how to teach them, and when to teach them. In other words, there is a
need for a multilingual-relevant theory of change for implementing, evaluating, and scaling
reading programs in the developing world.

In FRAME, we addressed this critical, unmet need by examining: (1) what skills predicted
reading outcomes in a primary literacy (Lit 1)—Kannada or Telugu, the regional languages of
Karnataka and Andhra Pradesh, in India— and in a secondary literacy (Lit 2) English; and (2)
how Lit 1 and Lit 2 skills were related. We were specifically interested in establishing an
empirical threshold—that is, a point at which Lit 1 reading skills were most likely to transfer and
facilitate reading in a new language, such as English.

The research project included several major components:

= Adaptation, development, and validation of reading tests for 12 reading subskills in three
languages (Kannada, Telugu, and English) for reading research purposes

= Recruitment and training of 27 data collectors and 4 hub monitors (regional supervisors)
from local communities

= Three rounds of data collection from the same sample of approximately 550 students
from 13 schools during one academic year

= Data analysis from a quantitative, psycholinguistic, learning science perspective to
determine predictors of reading success, and to determine a threshold point of Lit 1
reading outcomes above which children are more likely to “transfer” their knowledge
from Lit 1 to Lit 2 for successful reading outcomes in both languages

= Dissemination of results through policy dialog meetings with education stakeholders
across India and other nations in South Asia, including government representatives,
donor organizations, communities of literacy practice, education members of non-
governmental organizations, creators of teaching and learning materials, and teachers

= Development and dissemination of (a) bilingual guidebooks on teaching reading that are
constructed from the findings from this research and comprehensive reviews of other
literature and (b) training workshops for teachers on the use of the guidebooks

American Institutes for Research Final Report—1
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1.1 Motivation

There is a global learning crisis (Pritchett, 2013; UNESCO, 2014). Approximately 250 million
children across the world are not acquiring basic reading and math skills, even though about half of
them have spent at least 4 years in school (UNESCO, 2014). For several years now, large-scale
early grade reading assessments (e.g., Annual Status of Education Report [ASER], 2013; EdData
I1, n.d.) have shed light on extremely low reading rates and worryingly high “zero” literacy scores
from across the world, especially in South and Southeast Asia, Sub-Saharan Africa, and Latin
America and the Caribbean. Data from these assessments have been pivotal in drawing our
attention to the reading problem and ignited the desire of education stakeholders to remedy the
problem (e.g., Gove & Cvelich, 2011). However, major gaps remain in our knowledge on how to
design literacy programs that are likely to rapidly and significantly improve learning in
multilingual settings, while utilizing minimal resources.

Multilingualism is widespread in educational contexts across the world. This has complex and
multifaceted implications for improving reading outcomes (Figure 1), and is also one of the major
reasons for education inequalities worldwide (Benson, 2005; Bruthiaux, 2002). At a national level,
multilingualism forces policymakers to decide what language(s) should be taught, when they
should be taught, and how they should be taught. At a regional level, multilingualism requires an
understanding of different kinds of learning environments for effective teaching that is
contextually relevant (e.qg., linguistically heterogeneous urban communities versus linguistically
homogenous rural communities). At a family level, each language might be associated with
different practices and values; for instance, the home languages tend to be associated with identity
and self-esteem, but postcolonial national languages tend to be associated with socioeconomic
mobility and higher wages (Azam, Chin, & Prakash, 2010; Coleman, 2011). At a child level,
multilingual learning has cognitive benefits, if acquired in a supportive, additive bilingual setting
(Bialystok, 2001; Cummins, 2001), and the process of acquiring a language is significantly
impacted by knowledge of any previous language (August & Shanahan, 2006; Koda & Reddy,
2008). Thus, the straightforward application of research from monolingual learning contexts—i.e.,
the evidence that is commonly used in reading program decision making across the developing
world—is not always likely to be effective in such contexts.

American Institutes for Research Final Report—2
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Figure 1. Multifaceted implications of multilingualism on reading development
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In addition to multiple languages in the educational system, the writing systems of South and
Southeast Asia, and parts of Africa, such as Ethiopia use so-called “alphasyllabic” scripts, which
are different from alphabetic scripts in important ways. For instance, alphasyllabic scripts require
children to be sensitive to syllable and phoneme sounds (a syllable is “ka,” and phonemes are
“k” and “a”); necessitate the ability to deal with letters that may not appear in straight lines; and
require children to learn a much larger set of symbols than required in alphabetic languages

(Nag & Perfetti, 2014). Consequently, for instruction and assessments to be most effective, they
must reflect these differences.

A final factor that characterizes learning environments in most low-income communities is rapid
urbanization and the rise of urban slum communities. 2008 marked the first time in history that
more people lived in cities than in villages, and that trend is expected to continue and grow
(UNFPA, UNDESA, UN-HABITAT, and 10M, 2013). About one-third of city dwellers—or
approximately 1 billion people—Tlive in slums. This burst of urban poverty brings with it
important consequences for learning, especially in terms of languages. Specifically, as families
migrate from the villages to cities, they usually bring with them their own regional languages,
and they settle in close proximity to other families from various “mother tongue” groups. As
such, slums tend to be a melting pot of multiple “mother tongues,” regional languages, and post-
colonial languages (Reddy, 2011), and schools reflect this linguistic heterogeneity in each
classroom. The question of which languages to teach children in these settings is an extremely
important and challenging one, for which a limited amount of empirical evidence is available to
guide policy makers.

American Institutes for Research Final Report—3
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1.2 The Reading Situation in India

Literacy rates are exceedingly low in many parts of India. Children’s reading levels did not
improve significantly between 2012 and 2013 (ASER, 2013). In fact, in many cases, the ability
to read has decreased over time to the point where students cannot read even at levels
substantially lower than their grade level. For example, the proportion of children in Standard 5
who could read a Standard 2-level text has decreased each year since 2009 to only 47% in 2013.
The proportion drops even lower, to 41.1%, in government schools.® For example, in Standard 3
in Andhra Pradesh, about 31% of children cannot read a single word and 48% cannot read a
Standard 1- level text. In Standard 3 in Karnataka, about 37% of children cannot read a single
word and 62% cannot read a Standard 1-level text.

India is home to approximately 447 languages, 75 of which are institutional,* and 22 of which
are officially used by different states (Paul, Simons, & Fennig, 2013). Reflecting this
multilingualism, the nation’s language-of-education policy is known as the Three Language
Formula. This policy states that all school-going children must learn three languages—one as a
medium of instruction, one as a second language (L2), and one as a third language (L3)—Dby the
end of secondary school (Department of Elementary Education and Literacy & Department of
Secondary and Higher Education, 2013).

The order in which the languages are taught depends on the school. Private schools are more
likely than other types of schools to use English as the medium of instruction, followed by

Hindi and a regional language. Government schools are more likely to use the state’s official
language (such as Kannada in Karnataka or Telugu in Andhra Pradesh) as the medium of
instruction, followed by English and Hindi. Additionally, the prospect of socioeconomic mobility
that comes with English language and literacy skills has led to a surge in parental and community
demand for schools that use English as the medium of instruction (Azam, Chin, & Prakash,

2010; Coleman, 2011 ). However, evidence does not show that children attending these schools
in low-resource settings acquire English any better or faster than those going to schools that use a
regional language as the medium of instruction (Mohanty & Misra, 2000). Furthermore, no
empirical guidelines are available to show when and how to introduce English to promote
outcomes in both regional languages and English.

Given these prevailing environments of multilingualism, non-alphabetic writing systems, and
limited resources, there is critical need for reading research to uncover the process of learning
acquisition specific to these environments. Such formative, pre-intervention research is
extremely important to increase the quality of rigorous impact evaluations, particularly the
quality of the theory of change on which these evaluations are based (White, 2014). Furthermore,
such a science-based learning framework is also highly likely to increase the quality of learning
outcomes in children, by providing a theory of change that is relevant for educational contexts of
the developing world, and for supporting the development of effective reading programs and
policy decision making.

3 Same as public schools.
4 Used in media, education, legal systems, and various other official institutions.
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2.0 Theoretical Foundations

2.1 Monolingual, Alphabetic Reading

The ultimate goal of reading is to understand printed information. This is a complex learning
process that requires effortless, rapid, and accurate integration of visual (orthographic), sound
(phonological), and meaning (semantic) information (e.g. Perfetti, 1985). Importantly, this
process progresses in stages, from less complex integration when a child is learning-to-read to
much more complex integration when a child is reading-to-learn. Chall (1996) presents a
commonly used framework for the stages of English reading, in which the primary stages of
reading are emergent literacy (birth to Grade 1), decoding (beginning Grade 1), and automatic
word recognition and fluency (end of Grade 1- Grade 3).

The kinds of teaching approaches and resources necessary to support reading development differ
depending on the stage of reading a child is at. There is ample evidence of the importance of the
home literacy environment in supporting emergent literacy skills (e.g., Sénéchal & Le Fevre,
2002). Some of the most effective methods for teaching decoding and word recognition are
explicit instruction of sound—symbol correspondences and sight words (those that are frequently
used in English but do not have a one-to-one sound-symbol correspondence pattern, such as
“you” or “said” or “have” or “one”) (Snow, Burns, & Griffin, 1998). For fluency and
comprehension, repeated exposure to word meanings in multiple contexts; and teaching children
to use reading comprehension strategies are likely to have the most impact (Shanahan et al.,
2010). Thus, each stage is characterized by different cognitive acquisition mechanisms and
different teaching approaches that are most impactful.

Reading development is also a componential process that requires a well-orchestrated set of
cognitive and linguistic subskills. According to one well-established model of reading
comprehension, the Simple View of Reading, reading is a product of two important subskills:
oral language comprehension and decoding ability (Gough & Tunmer, 1986; Joshi & Aaron,
2000). Building on these two main skills, the National Reading Panel (2000a; 2000b) points out
five main component skills of reading: phonological awareness, decoding and word recognition,
vocabulary knowledge, oral reading fluency, and comprehension. Each of these skills are
complex constructs that develop differently. For instance, vocabulary might include receptive
oral vocabulary recognition or expressive written vocabulary knowledge—skills that develop
over different time periods and require different kinds and intensities of pedagogical support in
the classroom (Beck, McKeown, & Kucan, 2013; McKeown & Beck, 2004). Thus, reading
comprises a set of component skills, each of which requires various amounts of time, resources,
and approaches to successfully teach.

2.2  Monolingual, Alphasyllabic Reading

Although some universal processes are involved in reading any language, many aspects of the
stages and components of reading are language-dependent (e.g., Perfetti, 2003). Most Indian
languages use a writing system called an alphasyllabary.® In fact, this writing system is used
across South Asia (e.g., Hindi, Bangla, Sinhala, etc.), Southeast Asia (e.g., Thai, Javanese, etc.),

5 Although this term is used in the most recent research literature on writing systems (e.g., Nag & Perfetti, 2014),
other terms have been used, such as alphabetic syllable, syllabic alphabet, and abugida.
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and in parts of Africa (e.g., Amharic in Ethiopia). The main symbol in Indian alphasyllabaries is
known as an akshara, a syllabic symbol that can be marked with phonemes above, below, after,
and before it, but always maintaining a syllabic block (such as 38 = /ka/; & = /ki/; and &, = /kri/).

Thus, the syllable is more prominent and easy to teach, and the phoneme markers, although
important, are much less salient and require more time on task to acquire (Nag, 2007).

Alphasyllabaries differ from alphabetic (e.g., English, Spanish, Kiswahili), syllabic (e.g.,
Japanese Kana), and morphosyllabic (e.g., Chinese or Japanese Kanji) writing systems (e.g., Nag
& Perfetti, 2014) in important ways. For example, given the hybrid representation of syllables
and phonemes in alphasyllabaries (Vaid & Gupta, 2002), both syllabic and phonemic awareness
needs to be taught for successful early word reading (e.g., Reddy & Koda, 2013). This is in
contrast to the “phonics” approach in English and other alphabetic languages, where it is
important to teach the sound of individual phonemes (e.g. Adams, 1990). A second difference is
that it takes longer to acquire all the symbol-sound mapping rules in alphasyllabic languages, and
thus acquire a mastery level in decoding (until Grades 4 or 5) (Nag, 2007; Nakamura & Joshi,
2014) compared with learners of alphabetic languages (Grades 1 or 2) (Liberman, Shankweiler,
Fischer, & Carter, 1974). A third difference is that alphasyllabic languages are visually more
complex and do not represent their symbols in a straight, linear fashion, requiring extra time and
practice to acquire (Kandhadai & Sproat, 2010; Nag & Snowling, 2011). Finally, alphasyllabic
scripts are transparent—that is, they have a clear one-to-one correspondence between sounds and
symbols. For example, & is always sounded out as /ki/. But in English, “c” can be sounded out as

[cl, Isl, Ichl, etc. Consequently, to nurture successful, independent alphasyllabic readers,
pedagogical practice should teach sound-symbol rules and patterns (Rao, Vaid, Srinivasan, &
Chen, 2011), instead of whole words or sight words.

Thus, even in monolingual learning environments, non-alphabetic languages require pedagogical
and assessment methods that differ from what has been established with learners of alphabetic
languages.

2.3  Multilingual Reading

This section briefly reviews the literature on “multilingual education” and “biliteracy
acquisition”. Language is the foundation of literacy acquisition, and thus there is an inextricable
link between multilingual education and biliteracy acquisition research. However, the former
tends to focus more heavily on education systems and educational attainment in all subjects;
whereas research on the latter deals more closely with literacy development mechanisms in more
than one language.

Looking first at multilingual education, ample evidence shows that the language of the school in
many developing countries does not match a child’s mother tongue or the language of the home
(see Ball, 2010, for a review). There are several reasons for this, including:

= Sociopolitical forces that motivate decision makers to maintain or obtain access to power
(or thwart access to power) through language policies (Tollefsen & Tsui, 2004)

= Demand from families and communities for education in the post-colonial language
because of its proven link to socioeconomic mobility (Azam, Chin, & Prakash, 2010;
Coleman, 2011)
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= Perceived “global” identity that comes with achievement in a “global” language
(e.g., de la Piedra, 2006)

= Difficulty in determining which mother tongue or L1° to teach in many linguistically
heterogeneous contexts (Nag, Chiat, Torgerson, & Snowling, 2014)

Despite this demand for education in the post-colonial, global language, there are multiple
studies from various low-income countries (e.g. Alidou et al., 2006; Heugh et al., 2007;
Bamgbose, 2000) and high-income countries (e.g. Genesee et al., 2006; Thomas & Collier, 2002)
that have demonstrated that education programs that transition from a mother tongue/local
language’ “too early” are likely to lead to poor educational outcomes in both languages, or
children dropping out of the education system altogether. Some studies have probed these
findings further in African contexts to show that at least 6-8 years of local language education is
required in high-resource environments for successful bilingual education (Heugh, 2006); and
that there are within-language threshold levels at which a child may be able to benefit from
introduction of literacy instruction, such as ensuring a child understands 95% of the words in a
text for them to be able to benefit from literacy instruction of that text (e.g. van Ginkel, 2014).
Evidently, children must understand the language in which they are learning, but determining
what that language is, is not a straightforward decision. Furthermore, and most importantly, until
now no studies have formally determined a cross-language threshold point below which
children fail to acquire Lit 2 reading skills. To the best of our knowledge, this study is the first to
formally and empirically examine and establish such a threshold.

Turning to the processes of biliteracy acquisition, we know that one of the defining characteristics
of L2 reading, which differentiates it from L1 and monolingual reading, is dual language
involvement in the L2 (Cummins, 1979; Koda, 2007; 2008). In other words, there are several
different manifestations of L1 influences on L2 that must be considered when designing bilingual
reading programs (for reviews, see August & Shanahan, 2006; Koda & Reddy, 2008). For
example, studies have shown that: (1) there are significant correlations between L1 and L2 reading
subskills, especially metalinguistic awareness®, such as phonological awareness®; (2) L1 subskills
support L2 reading outcomes (e.g., a child who has strong L1 phonological awareness ability is
likely to have strong L2 decoding ability in two alphabetic languages); (3) L1 reading subskills
and L2 oral language skills jointly predict reading scores in the L2; and (4) transfer depends on the
linguistic and script distance between the two languages. Thus, the impacts of L1 on L2 reading
are predictable and significant. Understanding such cross-linguistic influences is critical to
supporting biliteracy development.

Very few studies have focused on alphasyllabic-alphabetic biliteracy acquisition, but the
emerging consensus—in line with other biliteracy studies—is that there are both language-
neutral and language-specific acquisition processes (e.g. Reddy & Koda, 2013; Kim, 2009).
Specifically, there are particular reading subskills that are shared across languages, and therefore,

® First language.

" Depending on the context, this could be a language of an entire state or a small minority community.

8 Metalinguistic awareness is an awareness of how language components (such as sounds, meaning parts, or
sentence parts) work, i.e. it is an awareness that there are rules that govern languages, but those rules may be
different in different languages.

% An awareness of, and the ability to manipulate, the sound structure of one’s language. The sound units may be
syllables, phonemes, onsets, rimes, codas, etc.
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do not need to be taught twice, such as phonemic awareness. Once developed in one language,
these skills will support reading in a new language. There are also language-specific skills that
do need particular attention in each language separately, such as oral vocabulary knowledge.
Furthermore, the nature of cross-linguistic transfer changes as children progress through the
early grades of reading development, with more language-specific skills required after grade 4
(Nakamura et al., 2014). These psycholinguistic studies, therefore, explain some of the
mechanisms for why it is important to continue teaching certain subskills of the L1 (versus
others) for improving biliteracy impact.

In summary, the main theoretical notion framing this study is that much of the cognitively
demanding tasks that underlie reading in multilingual children are sharable, transferrable, and
facilitative across languages. According to the Transfer Facilitation Model (Koda, 2007; 2008),
the mechanism of biliteracy transfer is the following: skills that are required in both languages
are shared in the multilingual mind, and through this process, L1 literacy outcomes directly
transfer to L2 literacy outcomes. This has two implications. First, learning to read two or more
languages is a facilitative—not interruptive—process if it is based on an understanding of how to
build on available skills. Second, these teachable skills predict reading success in multilingual
learners, even when they have limited or no print resources and support in their homes and
communities (Reddy, 2011), and these skills must be harnessed for higher impact reading
planning in multilingual environments.

3.0 Conceptual Model

The synthesis of the literature makes it apparent that:

1. reading acquisition in any language progresses in stages, and requires a set of well-
integrated subskills;

2. achild cannot learn to read a language that he or she does not understand;

3. there are both universal and language-dependent skills for reading different types of
scripts, and some of the orthographic differences in alphasyllabic literacy acquisition
have important consequences for teaching and assessment; and

4. reading skills from L1 transfer to and facilitate L2 reading.

Despite these strides in our understanding of biliteracy development, we still do not have
evidence on precisely what combination and sequence of skills are most important for teaching
and learning an alphasyllabic language. In other words, if only limited teaching resources and
time are available, which tasks and skills should the teacher emphasize in the classroom at
various grade levels. In addition, although we know that the acquisition of L2 is significantly
related to, and facilitated by, L1, we still do not know at what point the L1 is “good enough” to
provide a sufficient base for successful transition from L1 to L2 for biliteracy achievement.
This study addresses both of these policy and practice gaps, using the following conceptual
model as a theoretical base (Figure 2).
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Figure 2. Conceptual model of transfer in biliteracy acquisition
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4.0 FRAME Study

Grounded in the conceptual framework, the main objective of FRAME was to identify the
cognitive and linguistic factors that significantly predict biliteracy success among children in
Standards 1-5 in various low-income schools in Karnataka and Andhra Pradesh in South India.
In particular, the intent was to use the findings to construct empirically based curricula,
standards, and pedagogical and assessment approaches for designing reading programs and
policies. As such, FRAME is a pre-intervention formative research study aimed at increasing the
scientific evidence upon which we can design reading programs in multilingual educational
contexts, particularly those with both alphasyllabic and alphabetic scripts.

4.1 Research Questions

Based on the gaps in the literature discussed previously, we pose the following research
questions:

1. What are levels of various reading subskills in Lit 1 (Kannada or Telugu) and Lit 2
(English)?

2. What are the cognitive and linguistic predictors of reading outcomes within each
language?

What are the cognitive and linguistic predictors of reading outcomes across languages?

4. Does the relationship between Lit 1 and Lit 2 reading outcomes change significantly at
any given threshold of Lit 1 reading outcomes?
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4.2 Methodology

4.2.1 Reading Subskill Test Battery

The main purpose of the FRAME reading tests was to determine the cognitive and linguistic
skills that predict multilingual reading outcomes. As such, the tests were designed for reading
research purposes. The skills that were included in the test battery were selected based on two
criteria:

1. A review of the literature on the predictors of reading success in monolingual alphabetic
literacy development (e.g., Snow et al., 1998), alphasyllabic literacy development (e.g.,
Nag & Perfetti, 2014), and biliteracy development (e.g., Koda, 2008)

2. Theoretical postulations of the skills necessary for reading in limited-resource,
multilingual environments that may not be usually included in many international
assessments. We included these skills because of particular points of divergence from
established research that need to be considered. For example, emergent literacy skills that
are nurtured at home prior to formal literacy instruction in school cannot be assumed in
these contexts, and thus, should be measured; and sharable, cross-linguistic,
metalinguistic awareness skills may be stronger predictors of reading in these contexts
than monolingual, print-rich environments, and thus, should be measured.

It is important to note that these tests were not designed for direct decision making on reading
programs. In other words, they were not intended for any continuous, diagnostic, evaluative, or
summative assessment purposes. Instead, the intent was to use the tests to conduct research, in
which the findings could be used to make empirically based recommendations on designing
future reading programs and policies.

Table 1 summarizes the FRAME test battery, including which reading skills were assessed, the
languages in which they were administered, the definitions of each skill, and the testing method
used. Annex A contains more detailed information about the construction of the tests. Annex B
presents some sample items from the tests and a few photos of data collection activities.
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Table 1. FRAME reading subskill test battery

Literacy Operational Test Name and Language of Test

Subskill Definition Task Description Administration

Emergent Literacy Skills

Concept of Print The ability to understand how Concept of Print test: Kannada and
print “functions” Children were shown a book with some print anomalies (such as upside Telugu
down texts or jumbled sentences) and asked to identify errors.

Oral Language Skills©

Syllable-Level  Awareness of, and the ability to, Blending test: Kannada, Telugu,
Phonological orally manipulate the syllabic Children were asked to blend syllable sounds, such as “pen-cil.” and English
Awareness sounds of a language Deletion test:

Children were asked to delete a syllable from a word, such as “key”
from “monkey.”

Phoneme-Level Awareness of, and the ability to, Blending test: Kannada, Telugu,
Phonological ~ orally manipulate the phonemic  Children were asked to blend phoneme sounds, such as “c-a-p.” and English
Awareness sounds of a language Deletion test:

Children were asked to delete a phoneme from a word, such as “d” from
“dog” or “I" from “plan.”

Receptive Oral  The ability to understand the Oral Vocabulary Knowledge test: Kannada, Telugu,
Vocabulary meaning of a spoken word Children heard a word and saw four pictures and were asked to select and English
Knowledge the picture that matched the meaning of the word they heard.

Language The ability to understand several Listening Comprehension test: Kannada, Telugu,
Comprehension sentences of spoken language, Children listened to a short passage or story and answered explicit and English

including the ability to understand comprehension and inferential questions about the text.
words, sentences, and

grammatical structures and have

sufficient background knowledge

and inference-making ability to

integrate the oral information

10 Al of these skills are oral language processing skills and do not require any knowledge of print rules or writing.
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Literacy Operational Test Name and Language of Test

Subskill Definition Task Description Administration

Script Processing Skills!

Letter Naming  Knowledge of the names of all Letter Naming test: English
capital and lowercase letters Children saw letters typed on large flashcards and said the name of the
letter out loud.
Decoding The ability to connect phonemes Decoding test: Kannada, Telugu,
and syllables (sounds) to their Children saw words (real and pseudo) typed on large flashcards and and English

matching letters to “sound out”  said the word loudly and clearly.
known and unknown words

Oral Reading The ability to read connected Oral Reading Fluency Accuracy test: Kannada, Telugu,
Fluency sentences of text out loud with Children were given a short passage to read out loud, accurately, and  and English
speed; accuracy; and correct quickly. This was a timed test.

stress, intonation, and emphasis  Oral Reading Fluency Comprehension test:
Based on the above passage, children were asked comprehension

guestions.
Reading The ability to read and Reading Comprehension test: Kannada, Telugu,
Comprehension comprehend written passages Children were given a short story or passage and asked to read silently and English
and stories of text and answer explicit comprehension questions and implicit inference-
making questions.
Fluent Word The ability to read words fluently Slasher test: Kannada, Telugu,
Recognition in a passage—an advanced form Children were given a passage without any space between words and  and English
of reading comprehension ability were asked to draw a line (slash) between each set of letters that they
that requires word recognition believed was a word. For example:
and strong oral vocabulary = Test: longagotherewasacrowinajungle

knowledge and syntactic

: o = Answer: Long/ago/there/was/a/crow/in/a/jungle
processing ability

Writing Skills
Spelling The ability to correctly write Spelling Test: Kannada, Telugu,

isolated words Children were dictated a list of words and were asked to write down the and English
words.

11 All of these skills require script processing ability, including orthographic knowledge and knowledge of sound-symbol mapping rules, and in most cases are
supported by oral language skills.
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4.2.2 Data Collector and Hub Monitor Training

All data collection activities were conducted by trained data collectors. Data collectors were
overseen by hub monitors or regional supervisors, who in turn were overseen by the in-country
research supervisor. The data collectors were recruited from poor communities in urban and rural
settings for two main reasons:

= To build research capacity and data-based decision making capacity from the
“grassroots” level

= To ensure high levels of sensitivity and comfort—and thus higher quality learning data—
from young children of extreme poverty backgrounds.

Each candidate to be a data collector participated in a one-on-one interview with the principal
investigator or the research supervisor, had to have at least a high school degree, and was
required to take the reading comprehension tests to ensure that their own reading and language
skills were adequate to collect the required data.

In June 2013, data collectors and hub monitors participated in training workshops—one in each
state—to receive intensive hands-on training, practice, and testing on the rules, methods, and
protocols for collecting the highest quality reading data from the children (Figure 3). The
workshops also familiarized participants with the goals of the All Children Reading Grand
Challenge and FRAME and the importance of research for decision making. Twenty-five
participants took part in the team training in Karnataka, including 14 data collectors, 1 hub
monitor, the research supervisor, the principal investigator, and 8 members from our partner

non governmental organization, the Dwarakanth Reddy Ramanarpanam Trust, who voluntarily
attended and supported the facilitation of the workshop. Sixteen participants took part in the team
training in Andhra Pradesh, including 12 data collectors, 2 hub monitors, the research supervisor,
and the principal investigator. Annex C presents a sample of the training agenda.

During Rounds 2 and 3 of data collection, hub monitors conducted refresher training sessions that
were overseen virtually by the principal investigator.

Figure 3. Photos from the data collector and refresher trainings
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4.2.3 Participants and Data Collection Procedure

Data was collected from a total of approximately 556 children in 13 schools in the states of
Karnataka and Andhra Pradesh in South India. Students were from Standards 1 to 5. The schools
were from various low-income educational settings: urban, peri-urban, rural, government, and
private. Since all data collection activities were implemented through the voluntary support of
the Dwaraknath Reddy Ramanarpanam Trust, the schools we selected were those that our partner
had strong community connections with. This allowed us to have flexible and open access to the
schools, community members, and children, and allowed us to collect several hours of high-
quality reading data from each child over the span of the year. Table 2 presents further
information about the schools and participants in the study.

Table 2. Schools and participants in the study

Karnataka Andhra Pradesh

Number of Schools 9 4
Number of Participants 322 (168 boys, 154 girls) 234 (116 boys, 118 girls)
Standards 1-5 1-5
Urbanicity 4 urban and 5 peri-urban 2 urban, 1 peri-urban, and 1 rural
Type of School 6 government and 3 private 3 government and 1 private
Mother Tongue Groups Kannada = 78; Telugu = 132; Telugu = 172; Tamil = 2; Urdu = 4
Tamil = 45; Urdu = 10; Marathi = 6;
Hindi =3

Three rounds of data collection were conducted on the reading subskills. Before the start of the
first round, pilot testing occurred with a small group of participants (N=30) to obtain qualitative
information about the usability of the tests and ease of understanding by the children. Round 1
(July 2013) of data collection included 9 tests (Concept of Print, blending, deletion, letter
naming, decoding, slasher, oral vocabulary knowledge, listening comprehension, and reading
comprehension; Round 2 (December 2013) included 3 new tests (akshara knowledge, spelling,
and oral reading fluency); and Round 3 (April 2014) included 6 tests (deletion, letter naming,
decoding, oral vocabulary knowledge, listening comprehension, and reading comprehension),
which was a subset of the subskills from Round 1. In Round 3, the tests contained most of the
same items, but to control for test familiarity effects, new items were included to judge whether
the results were applicable to learning the subskill constructs of interest, rather than
memorization of the test items. Each round of data collected included the same participants. The
attrition rate was 3.71%.

Testing began with the Concept of Print test, the easiest test for all students regardless of grade.
This test measured emergent literacy skills and built into the harder tests, ending with the Slasher
test. If learners could not pass an eligibility score of 30% in the easier tests, they were not tested
on subsequent tests, because, they would not be able to read a passage of text with
comprehension if they could not identify a single letter or sound. The reason the easier tests were
given to even the older students is because of growing evidence (e.g., ASER, 2013) of wide
variations in reading scores among many learners in India. Thus, a grade-appropriate level of
reading proficiency could not be assumed. This was also done with the intention of keeping
testing cost-efficient but comprehensive. By setting a conservative cut-off of 30% for a child to
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pass and be eligible for the next level of reading subskills, we did not conduct multiple tests
where the chances of the child scoring zero were extremely high. The progression of subskills
was based on the theoretical framework and the literature of the stages of reading, as discussed
previously. Annex D presents a flowchart of eligibility criteria for all FRAME tests.

Data were collected from each child in Lit 1 (Kannada in the state of Karnataka or Telugu in the
state of Andhra Pradesh) and Lit 2 (English). To avoid testing fatigue effects on either language,
the language in which the data were collected from each child was counterbalanced such that
about half the children had their data collected in Lit 1 first and the other half had their data
collected in Lit 2 first, and vice versa. All data were collected on the school grounds during
school hours in a quiet, separate classroom or outside space. All testing was voluntary, and
anonymity was guaranteed.

The hub monitors oversaw and supported all data collection activities and logistics, including
conducting planned and spot checks, scheduling testing, securing data transfer procedures,
leading refresher training sessions, and troubleshooting any technical aspects of data collection.
Two data collectors were assigned to each school and were always present together to increase
accountability and support for unforeseen circumstances. In addition, the data collectors
maintained a log book in which they wrote daily reports and were required to attend weekly
review meetings to continuously monitor all data collection activities.

5.0 Results

Initial data cleaning and descriptive analyses were conducted to select the key variables of
interest for answering each research question. Through this process, only syllable awareness,
phoneme awareness, oral vocabulary knowledge, decoding, oral reading fluency accuracy, and
oral reading fluency comprehension were selected because of their high reliability scores and
their role in explaining reading acquisition processes in multilingual learners. Rounds 1 and 3
tested the same sub-skills over one school year, and thus we compared these scores for all
questions that were focused on longitudinal differences or patterns of learning over time. For all
cross-sectional analyses, where we were interested in a snapshot of reading development, we
utilized the data from Rounds 2 and 3 due to their higher reliability scores than Round 1. In
addition, the akshara knowledge test scores were combined with decoding scores in Lit 1
(Kannada and Telugu) because they measured the ability to map graphemes to phonemes, which
draws on the same psychological process. As measured in this study, akshara knowledge did not
measure any additional orthographic manipulation ability. A final point to note is that we have
merged the data from the two states for research purposes, and Lit 1 represents Telugu scores for
Andhra Pradesh participants and Kannada scores for Karnataka participants.

Research Question #1: What Are Levels of Various Reading Subskills in Both
Languages?

The objective of the first research question was to determine where children stood on the various
subcomponent aspects of reading. As laid out in the literature review, reading is a componential
process in which various cognitive and linguistic skills are required to support the development
of literacy. At the bare minimum, reading is a combination of language processing skills

(i.e., comprehending spoken language) and script processing skills (i.e., the ability to map
symbols and sounds and “sound out” text). This question describes learners’ ability levels in
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these two skills, and various other subskills, when relevant. We also disaggregate the scores for
selected relevant subgroups and compare the scores to established benchmarks for reading tests
commonly used in India, such as the ASER test. Figure 4 offers a graphical representation of the
theoretical links between reading subskills.

Figure 4. Theoretical links between reading subskills and processes
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As a first step, we present the mean scores of the key reading subskills in Lit 1 and Lit 2 for the
entire sample (Figure 5). The table in Annex E provides detailed summary statistics on all
reading subskills, including standard deviations and Cronbach’s alpha reliability scores.

Figure 5. Mean scores of key reading subskills in Lit 1 and Lit 2
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Note. PA-Syll = syllable awareness; PA-Ph = phoneme Awareness, and OVK = oral vocabulary
knowledge; Dec = decoding; ORF-Acc = accuracy of oral reading comprehension; ORF-Comp =
comprehension of questions after oral reading fluency.
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Not surprisingly, these data show that students performed better in Lit 1 than in English on all
reading subskills, except phonemic awareness (syllable awareness: t(423) = 14.91, p <.001; oral
vocabulary knowledge: t(422) = 23.42, p <.001; decoding: t(431) = 26.10, p <.001; oral reading
fluency accuracy: t(372) = 24.23, p <.001; oral reading fluency comprehension: t(336) = 12.72, p
<.001). Looking at the two phonological awareness subskills—the building block of decoding
development (e.g., Adams, 1990)—we see that children struggle much more with phonemic
awareness than syllabic awareness in both languages, despite the fact that both skills are required
for literacy acquisition in Kannada and Telugu (Nag, 2007) and are important for transfer from
the Indian language to English (Reddy & Koda, 2013). These data also reveal extremely low
decoding ability (about 17.6% on average) in English.

Another important finding here is the contrast between reading accuracy scores (the number of
words that were decoded correctly) and reading comprehension scores (the number of
comprehension questions that were correctly answered after reading a passage) in the Indian
language and in English. In Kannada and Telugu, accuracy scores were considerably higher than
comprehension scores, but the scores were almost the same in English. We did not conduct a
t-test to test whether these differences were significant in this case, because there were several
children who did not attempt the comprehension questions because they could not understand the
text. If we do include these children, the results get skewed toward a much higher
comprehension score than may be true.

This finding suggests that a child can sound out and pronounce correctly words written in an
alphasyllabic, transparent language without necessarily comprehending what the words mean. In
other words, the one-to-one application of sounds to symbols in the Lit 1 could support the
ability of children to fluently read text out loud, but this does not mean that they understand what
they are reading. Because comprehension is the ultimate goal of reading, this is an important
aspect that needs to be measured in any assessment. In English, on the other hand, accuracy
scores and comprehension scores are more closely related—that is, if children can fluently read
text out loud, they are more than likely to comprehend what they are reading.

In interpreting the levels of achievement in these subskills, it is important to note that the scores
reported are from children who made the cut-off to be eligible, which was about 91% of the
entire sample for decoding, 76% for Lit 1 oral reading fluency, and 62% in Lit 2 oral reading
fluency.

Figures 6 and 7 plot the scores in reading subskills for Lit 1 and Lit 2 by grade to show the cross-
sectional differences across the primary school years. In both languages, syllable awareness
consistently grows across the years, but phoneme awareness remains low over the years. This
finding likely results from the fact that the syllable is salient in Indian writing systems, despite
the necessity of phoneme knowledge for reading development (Nag, 2007). It is also possible
that not enough pedagogical attention is given to phoneme awareness. Oral vocabulary skills are
generally high, but their growth rate appears to plateau and not increase robustly as Standards
increase. This could be due to the limited amount of teaching time allocated to oral language
skills—something that may be taken for granted or seen as a separate skill from reading
acquisition. Scores in decoding and oral reading fluency grew from Standard 1 to Standard 5,
which is encouraging. These data also appear to show that reading accuracy scores and reading
comprehension scores parallel each other across the Standards in Lit 1, and therefore might be
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separate constructs in the alphasyllabic languages; but they appear to be overlapping constructs
until Standard 3 in English, at which point they begin to diverge. Thus, oral language skills may
be less supportive of reading accuracy in the Lit 1 than the Lit 2 in the very early stages of
biliteracy development in this sample.

Figure 6. Lit 1 scores, Standards 1-5
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Note. PA-Syll = syllable awareness; PA-Ph = phoneme awareness, and OVK = oral
vocabulary knowledge; Dec = decoding; ORF-Acc = accuracy of oral reading
comprehension; ORF-Comp = comprehension of questions after oral reading fluency.

Figure 7. Lit 2 scores, Standards 1-5

Literacy 2 (English) Over Standards 1-5
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Note. PA-Syll = syllable awareness; PA-Ph = phoneme awareness, and OVK = oral
vocabulary knowledge; Dec = decoding; ORF-Acc = accuracy of oral reading
comprehension; ORF-Comp = comprehension of questions after oral reading fluency.
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We now turn our attention to decoding and oral vocabulary knowledge,? two important reading
skills, and disaggregate these scores by various important subgroups and time points.

Figure 8 compares the decoding and oral vocabulary knowledge scores from Round 1 and 3 of
data collection, which were collected one school year apart. For Lit 1, paired sample t-tests
revealed significant growth over the year in decoding scores (t(374) =-.8.72, p <.001) and oral
vocabulary knowledge scores (t(424) = -.5,35, p <.001). However, for Lit 2, significant growth
was seen in only decoding scores (t(349) =-5.12, p <.001). Oral vocabulary knowledge scores
in English actually declined significantly over the year (t(392) = 6.37, p <.001). To ensure this
was not due to test differences, we also conducted the same analysis for just the items that were
the same in Rounds 1 and 2 of data collection, and found a similar result. These results highlight
the lack of importance given to oral language skills in the current teaching system, especially in
the Lit 2, despite the proven predictive role of oral language skills in supporting literacy growth.

Figure 8. Decoding and oral vocabulary knowledge scores from Rounds 1 and 3

Round 1 to Round 3 Growth
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Note. Dec = decoding; OVK = oral vocabulary knowledge; R1 = Round 1 of data collection;
R2 = Round 2 of data collection.

Because of the growing importance of understanding and improving gender equality in learning
outcomes, Figure 9 reports scores for reading subskills by gender. According to independent
sample t-tests, there were no significant differences in any of the subskills across girls and boys,
suggesting an encouraging pattern for reading achievements in this sample of primary school
children in India. However, it is important to point out that when looking at the data for specific
subgroups, some gender effects were still observed. For example, we found that girls in rural
areas scored significantly higher than boys in rural areas on Lit 1 decoding scores (t(293) = 2.12,
p < .05) but not on English scores. We also found that girls in urban areas did better than girls in

12 We chose these two subskills as the most important for these analyses because (a) they represent the two
subconstructs that are the most significant predictors of reading comprehension in the early grades (e.g., Gough &
Tunmer, 1986), (b) their high reliability scores in our study, and (c) the large number of students who met the
eligibility criteria and actually completed the test.

American Institutes for Research Final Report—19



Facilitating Reading Acquisition in Multilingual Environments in India (FRAME-India)

rural areas on Lit 2, but not Lit 1. Therefore, although we see more girls doing well in schools
when compared with boys, it is important to factor in urban—rural distinctions and language
distinctions when interpreting gender equality trends in learning outcomes.

Figure 9. Scores for reading subskills, by gender

Reading Sub-Skill Scores by Gender
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Note. Dec = decoding; OVK = oral vocabulary knowledge.

Figure 10 presents scores for reading subskills by urban and rural areas. Low-income urban slum
communities are growing at a rapid rate (UNFPA et al., 2013). These communities affect
learning in various ways. Despite being characterized as high poverty, more resources are
finding their way into these neighborhoods, especially low-cost digital technologies, English
language resources, and more global products. Slums are also characterized by much more
linguistic heterogeneity than villages, which also affects learning outcomes in significant ways.
In this study, children in urban areas outperformed children in rural areas on all skills, but the
difference was significant only for oral vocabulary knowledge for Lit 1 (t(270) = 4.94, p <.001)
and Lit 2 (t(261) = 12.26, p <.001). This finding may point to the fact that exposure to spoken
language (through TVs, cell phones, radios, and a generally more populated environment) could
lead to higher scores in language skills; however, it is also possible that the rural schools in this
sample were higher performing than most. Either way, the urban—rural distinction in learning
achievements may be more nuanced than previously thought, and thus warrants further research
with larger samples on factors that might contribute to these differences.
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Figure 10. Scores for reading subskills, by urban and rural areas
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Note. Dec = decoding; OVK = oral vocabulary knowledge.

Figure 11 provides a final breakdown of the data by school type. Private schools outperformed
public schools on all measures: Lit 1 decoding (t(438) = 2.57, p < .05), Lit 1 oral vocabulary
knowledge (t(434) = 6,12, p < .001), Lit 2 decoding (t(438) = 3.84, p <.001), and L.it 2 oral
vocabulary knowledge (t(428) = 8.73, p < .001). Again, there is limited evidence of what exactly
accounts for these private school advantages on particular reading outcomes; however, resource
use availability or efficiency, teacher training, teacher absence, teacher motivation, and student
motivation are all possible reasons (e.g. Nazmul, Hammer, Kremer, Muralidharan, & Rogers,
2006).

Figure 11. Scores for reading subskills, by school type
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Note. Dec = decoding; OVK = oral vocabulary knowledge.
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In one final analysis to understand the current state of reading subskills in this sample of primary
school children in India, we compared the “zero scores” in our tests to the tests conducted by the
ASER (2013). Our data showed the following percentage of children in the entire sample scored
zero on the following subskill tests: 33% in Lit 1 decoding, 1.4% in Lit 1 oral vocabulary
knowledge, 43% in Lit 2 decoding, and 6.3% in Lit 2 oral vocabulary knowledge. Several more
students scored just above zero, so reporting just zero scores may not be useful unless the
numbers are exceedingly high. According to ASER (2013), 22% of children in Karnataka and
18.5% in Andhra Pradesh could not read a single word.

Before interpreting the comparison of our results to national and regional assessment data from
India, we underscore that our tests were created to examine the sources of variance that might
predict reading success, and therefore were not designed for assessing levels of reading in a
particular representative sample. That said, our results show comparable results in terms of word
reading outcomes with the ASER scores. The additional analysis of oral language skills in our
study provides an important contrast in the abilities children have in oral language skills (which
are much higher) than script processing skills in these low-income communities of South India.
Given that oral language skills is one of the most important building blocks of all reading ability,
this nuanced understanding of the separate constructs—oral language abilities versus decoding
abilities—provides a window into the multidimensional cognitive and linguistic resources
available to students for biliteracy achievement in multilingual environments.

Research Question #2: What Are the Cognitive and Linguistic Predictors of
Reading Outcomes Within Each Language?

The intent of this research question was to investigate which cognitive and linguistic factors
predict decoding outcomes in the Lit 1 (Kannada or Telugu) and Lit 2 separately. Table 3 reports
all bivariate correlations within and across languages. The reason we chose decoding skills as the
outcome of interest was that there was limited variance and very low scores on reading
comprehension in this sample.

First, we examined the predictors of success in Lit 1 decoding ability. Given the significant
correlations between syllable awareness, phoneme awareness, and oral vocabulary knowledge
and decoding skills (Table 3), we conducted a multiple regression analysis to test if each of these
Lit 1 variables predicted Lit 1 decoding outcomes. The results of the regression demonstrated
that these three predictors together accounted for approximately 65% of the variance in Lit 1
decoding (R%= .65, F(3,413) = 252.85, p < .001). Syllable awareness ability (p = .54, p < .001),
phonemic awareness ability (B = .14, p <.01), and oral vocabulary knowledge ( = .38, p <.001)
each independently contributed to alphasyllabic decoding ability in Kannada or Telugu. These
results imply the importance of teaching each of these skills for the development of fluent
decoding ability in the alphasyllabic languages of South and Southeast Asia, reflecting the nature
of the script.

Second, we examined the predictors of Lit 2 (English) decoding ability. Again, we see
significant correlations between syllable awareness, phoneme awareness, oral vocabulary
knowledge, and the outcome decoding skills in English. Multiple regression results for these
variables indicated that syllable awareness was not a significant predictor of English decoding
ability, which is also in line with the nature of the alphabetic script. Only phoneme awareness

(B = .41, p <.001) and oral vocabulary knowledge (B = .28, p <.001) were significant predictors
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of English Lit 2 decoding ability, and these two abilities together accounted for about 44% of the
variance in English decoding (R?=.44, F(3, 413) = 107.53 p < .001). These findings suggest that
for English as a secondary literacy, it is important to teach English phonemic awareness and oral
vocabulary skills for English decoding ability. This is also a manifestation of the alphabetic
script, which necessitates phonemic skills for mapping each sound to each letter, and is in line
with the research on monolingual alphabetic readers.
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Table 3. Bivariate intercorrelations of reading subskills in Lit 1 and Lit 2

Reading Subskill

1. Lit 1 PA-Syll —

2. Lit 1 PA-Ph G5 —

3. Lit 1 OVK T v —

4. Lit 1 Dec TR GO 3R —

5. Lit 1 ORF-Acc TLRx BTRe Gpwek gk —

6. Lit 1 ORF-Comp B3R ABR ABF BORHY 7Eweek —

7. Lit 2 PA-Syll TO®* BQER Bk BBk GTHkk Gk —

8. Lit 2 PA-Ph BLFe AQEe 7R BQRe AGRE ARk TGwek —

9. Lit 2 OVK D2kkk Bwkk GAxkk  GEkek Gk GOk DGRk Gk —

10. Lit 2 Dec A% 3wk 3axk Bk AGR QR BOXkk GOk Bk —

11. Lit 2 ORF-Acc 42%% GO 3ErF BB GORk  BGwek QR 7Rk Bkkk G —
12. Lit 2 ORF-Comp 25% 30%  2B%  AQM 35F% AR 33k AR ABR GBR 7gkk —

Note. PA-Syll = syllable awareness; PA-Ph = phoneme awareness, and OVK = oral vocabulary knowledge; Dec = decoding; ORF-Acc = accuracy
of oral reading comprehension; ORF-Comp = comprehension of questions after oral reading fluency.
*n < .05. **p < .01. ***p < .001.
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Research Question #3: What Are the Cognitive and Linguistic Predictors of
Reading Outcomes Across Both Languages?

For this question, we examined the cross-language influences from the primary alphasyllabic
literacy to the secondary literacy English. As in question #2, we focus on decoding outcomes in
this questions as well due to the very low reading comprehension outcomes scores in English.
Given that syllable awareness was not a significant predictor of within-language English
decoding, it was not included in the model for this analysis. In this multiple regression, we
included the significant English predictors—phonemic awareness and oral vocabulary
knowledge—and added Kannada or Telugu Lit 1 decoding ability to examine their roles in Lit 2
English decoding. In this model, English phoneme awareness (B = .37, p < .001), English oral
vocabulary skills (B = .21, p <.001), and Kannada or Telugu decoding skill (B = .15, p <.001)
were significant predictors of English decoding; together accounting for approximately 46% of
the variance in English Lit 1 decoding (R? = .46, F(3, 406) = 116.12, p < .001).

This result is also in line with the Transfer Facilitation Model, in which we see evidence that Lit
1 reading ability transfers and predicts the likelihood of success on English reading.
Furthermore, this result speaks to the importance of sustaining Lit 1 instruction for the likelihood
of increasing Lit 2 reading ability. What is still unknown is for how long to sustain Lit 1 for
biliteracy outcomes—a question we turn to next.

Research Question #4: Does the Relationship Between Lit 1 and Lit 2 Reading
Outcomes Change Significantly at Any Given Threshold of Lit 1?

As discussed previously, our conceptual framework suggests that there might be a threshold
value of decoding and reading outcomes in Lit 1 below which students might not have sufficient
ability to transfer this skill and facilitate decoding and reading in English. In other words,
students who have limited Lit 1 decoding skills might not improve their English decoding skills
by much even if their Lit 1 decoding skills improve substantially. However, students with a
reasonable knowledge of Lit 1 decoding might improve their English decoding skills
substantially even if their Lit 1 decoding skills improve only marginally.

We tested this hypothesis by using a three-stage statistical procedure to determine the
nonlinearities in the relationship between Lit 1 decoding outcomes and Lit 2 English decoding
outcomes for the students in our sample. First, we examined the association between Lit 1 and
Lit 2 decoding using a univariate locally weighted regression model. These models allow for
nonlinearities in the association between Lit 1 and Lit 2, by fitting linear regression models to
observations in the neighborhood of a point that is associated with a certain local language
decoding skill. In other words, different levels of Lit 1 decoding skills are associated with
different levels of correlation between Lit 1 and Lit 2 decoding outcomes. As such, we estimated
the locally weighted regression model for those students who were eligible for the decoding test.
This model analyzed the potential for nonlinearities in the association between Lit 1 and Lit 2
decoding outcomes by allowing for different correlations between the two across the distribution
of Lit 1 decoding skills.

Second, we analyzed the relationship between Lit 1 decoding outcomes and English decoding
outcomes by analyzing the two-dimensional scatterplots between the two variables (Figures 12
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and 13). These two-dimensional scatterplots indicate whether a threshold value of decoding
exists, and if so, how high that threshold value might be. Basically, the threshold value can be
approximated by determining the value of Lit 1 decoding above which the correlation of the
relationship between Lit 1decoding outcomes and English decoding outcomes increases
substantively. This can be examined by a visual analysis of the two-dimensional scatterplots.

Third, we formally tested for the existence of a threshold value of Lit 1 decoding by analyzing
the difference in correlations between Lit 1 and English decoding outcomes below and above the
threshold value that was identified. We used multivariate Ordinary Least Squares regression
analysis to determine the linear relationship between Lit 1 decoding and English decoding skills
both below and above the threshold value that was identified. Then we examined whether these
relationships were statistically significantly different from each other by conducting a Chow test.
The Chow test can be used to determine whether there is a structural break in the relationship
between two variables. In this case, the structural break may happen above the threshold value of
local language decoding.

We first present the joint locally weighted regression models from the full sample in Rounds 1
and 3. We looked at Rounds 1 and 3 for this question in order to examine differences between
the beginning and end of the school year. For the locally weighted regression models, we used a
bandwidth of 0.3. This ensured that only 30% of the observations that are closest to the specific
value of local language outcomes would be used to determine the correlation between Lit 1
outcomes and English outcomes. The smaller the bandwidth, the closer the estimate of the
correlation will confirm the data. However, the use of bandwidths < 0.25 is not recommended
because the regression function will capture random noise instead of the real relationship
between Lit 1 and English decoding outcomes (Jacoby, 2000).

Figure 12. Scatterplot of Lit 1 and Lit 2 decoding scores, Round 1
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Figure 13. Scatterplot of Lit 1 and Lit 2 decoding scores, full sample, Round 3
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A visual inspection of both scatterplots (Figures 12 and 13) indicates that the relationship
between Lit 1 decoding outcomes and English decoding outcomes is much less steep below the
potential threshold value of 0.6 for Kannada or Telugu reading skills than above the potential
threshold value of 0.6. Importantly, this finding is consistent with the idea that children will not
be able to improve their English decoding skills until they achieve a score 0.6 on Lit 1 decoding
skills. In order to assess the formal relationship between Lit 1 decoding and English decoding
skills below and above this potential threshold value of 0.6, we used a multivariate regression
model, in which we included dummy variables for the state, school, grade, gender, urbanicity,
and age of the students. The results are reported in Table 4.
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Table 4. Threshold regression with control variables

(1) (2 ©) (4)
Round 1 Score, Round 1 Score, Round 3 Score, Round 3 Score,
English, English, English, English,
Below Threshold | Above Threshold | Below Threshold | Above Threshold
Lit 1 Decoding Score, 0.138" 0.733™
Round 1
(0.0450) (0.147)
Lit 1 Decoding Score, -0.00688 0.847™
Round 3
(0.0382) (0.135)
Constant 0.298™ 0.00555 -0.0356 -0.205
(0.0934) (0.311) (0.0709) (0.230)
Control Variables Yes Yes Yes Yes
Observations 174 162 181 240
R2 0.357 0.595 0.376 0.575
Adjusted R? 0.278 0.540 0.302 0.539

Note. Standard errors are presented in parentheses. Observations are below threshold if the local
language score is < 0.6. Controlled for age, gender, school, grade, urbanicity, and state.
"p <.05. "p <.01. ™p < .001.

Table 4 clearly shows that the quantitative relationship between Lit 1 decoding skills and English
decoding skills is larger above the threshold value of 0.6 than below the threshold value of 0.6.

In Round 1, the association was more than 5 times as high above the threshold value (B = 0.733)
as below it (B = 0.138). For Round 3, the results are even more striking. In fact, we found no
positive relationship between Lit 1 decoding skills and English decoding skills below the
threshold value (p = -0.205), while the relationship is large and statistically significant above the
threshold value ( = 0.847).

As a last step in establishing this threshold value between an alphasyllabic Lit 1 and an
alphabetic Lit 2, we determined whether the relationship between Lit 1 decoding skills and
English decoding skills is statistically different below and above the threshold using the Chow
test. Table 5 shows that in fact there was a clear structural break above the threshold value of 0.6.
In both rounds, the Chow test demonstrated a significant difference at the 1% level in the
correlations above and below the threshold value. Thus, importantly, this result is consistent with
our hypothesis that a threshold value of local language decoding skills exists below which
children might not be able to improve their English decoding skills.
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Table 5. Chow Test for structural break in relationship of Lit 1 and Lit 2 decoding

) )
Round 1 Round 3
Lit 1 Decoding Score, Round 1 0.197"
(0.0674)
Above Threshold, Round 1 -0.903™
(0.110)
Interaction Above Threshold Score, Lit 1, Round 1 1.241™
(0.141)
Lit 1 Decoding Score, Round 3 0.0141
(0.0821)
Above Threshold, Round 3 -0.847™
(0.109)
Interaction Above Threshold Score, Lit 1, Round 3 1.251™
(0.145)
Constant -0.0108 0.0310
(0.0232) (0.0240)
Observations 338 431
R? 0.494 0.382
Adjusted R? 0.489 0.378
Chow Test 38.50™ 37.34™

Note. Standard errors are presented in parentheses. Observations are below threshold if the Lit 1 score is
<0.6.
'p <.05. "p<.01. ™p<.001.

To further examine approximately how many children in each Standard had achieved this Lit 1
transfer threshold level of 0.6, we conducted a descriptive analysis of the breakdown of students
above and below the threshold at the beginning and end of each school year. As Figure 14
indicates, in Round 3 of data collection (at the end of the school year), almost all of the students
in Standard 1, about three-fifths of the students in Standard 2, more than one-third of the students
in Standard 3, and about one-fifth of the students in Standard 4 did not (yet) have the required Lit
1 Kannada or Telugu decoding skills to make improvements in English decoding skills. These
students included those who did not qualify for the decoding test because they also had decoding
skills below the threshold value.
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Figure 14. Distribution of students above and below the threshold at Rounds 1 and 3, by
standard
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6.0 Implications for Alphasyllabic-Alphabetic Biliteracy Program and
Policy

The results of this 2-year research study have several implications for the design of literacy
programs for alphasyllabic-alphabetic biliteracy learners. Below we list some key guidelines and
recommendations that stem from the results.

6.1 Recommendations for Teaching and Assessment Approaches

The following are recommendations for teaching and assessing an alphasyllabic Lit 1. In this
case, the languages were Telugu and Kannada, but these are applicable to any alphasyllabic
languages that are used across South Asia, Southeast Asia, and some countries in Africa.

= Because of the dual syllabic and phonemic nature of the orthography (called akshara in

Kannada and aksharamu in Telugu), children should be explicitly taught both syllable

and phoneme awareness for fluent decoding ability. This is critical for acquiring the

sound-symbol mapping rules in these languages, and in turn, is an important predictor of

later reading success. Dual syllable and phoneme awareness can be taught and assessed in

several ways, for example:

— Explicitly segment each akshara syllable block into their representative phonemes
and then ask students to play games or conduct activities that involve combining and
or taking apart the phonemes in each syllable block.

— Start teaching akshara as whole syllables, and then sequentially add the phoneme
markers into more complex syllables (move from C+shwa to C+V to C+V+V™ etc.).

13 C = consonants; V= vowels, and schwa = an inherent sound that is part of all base akshara. It’s a suppressed
sound, such as the “e” sound in “taken” in American English pronunciation.
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— Teach rhymes, songs, games, and other activities where children have to match
syllable and phoneme sounds to their appropriate symbols (which can be done on big
pieces of cardboard, with sticks, mud, or stones, or through low-cost technology
games).

— Have large consonant and vowel matrix charts in the classrooms visually present as
much of the time as possible.

— Allow children to play with akshara where they can automatize the spatial position in
which each phonemic marker goes. For example, any games and activities where
children learn that adding an /i/ sound to any consonant always goes on top of the
consonant.

It is important to acknowledge the difference between oral language processing and script
processing in any language—especially in transparent languages where there is a one-to-
one correspondence between sounds and their symbols. Although the role of oral
language skills increases in the later classes (after Standard 3), teachers should support
these skills as early as possible, creating a safety net for children who may not have the
language skills to cope with more difficult comprehension activities in the later classes in
elementary school. For example, oral language skills can be nurtured through radio,
television, cell phone games, oral folktales, theatre, song, and rhymes in the classroom or
in community settings. Teachers, parents, and other community members can—and
should—»be a part of this activity.

International reading assessments that work with alphasyllabic and transparent languages
should include comprehension subtests in their assessments, if not already doing so.

The following are recommendations for teaching an alphabetic Lit 2 to alphasyllabic-alphabetic
biliteracy learners (i.e., most children in multilingual environments learning English as a
second—or later—language).

Reflecting the alphabetic nature of the orthography, and as has been known for decades
from research with English learners (Adams, 1991), phonemic awareness or the ability to
hear, manipulate, and match individual sounds to their symbols, is critical for fluent
decoding in English. Multiple tools and techniques are available for such a “phonics”
approach to teaching English decoding (e.g. Jolly Phonics, Reading Rockets etc.)

Oral language skills cannot be taken for granted in these second (or later) language
learners. Thus, oral language skills must also be stressed in the classroom from the very
early stages of exposure to languages. If there are not enough English resources in the
immediate community, external low-cost technology solutions may be an option.

In line with our theoretical framework of reading transfer and many studies on biliteracy
acquisition, this study’s results also stress that Lit 1 decoding is one the most important
skills for developing Lit 2 decoding. Thus, sustained instruction in Lit 1 is one of the
most important ways to improve reading in a local language and English.

Finally, our results indicate an empirical tipping point of approximately 60% Lit 1
decoding ability for a significantly higher likelihood of “transfer” of knowledge to Lit 2
decoding, and thus effective biliteracy outcomes. In other words, children who can easily
and accurately “sound out” approximately 60% of words in a grade-appropriate
alphasyllabic word reading test are much more likely to succeed when formal English
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instruction begins than a child who scores lower than this threshold. For children who
score lower than 60% in a grade-appropriate alphasyllabic word reading test, small
improvements are not associated with improvements in English. This threshold was
achieved by approximately 80% of this sample at the end of Standard 4. Thus, it is
important to use continuous assessment tools for decoding ability in Lit 1 in order to
determine when it may be appropriate to begin teaching literacy in a new alphabetic
language.

6.2 Recommendations for Curricular Design

Based on the findings from FRAME, which provide a breakdown of the reading subskills that
predict biliteracy outcomes of students in Standards 1-5, as well as a synthesis of other existing
research (e.g., August & Shanahan, 2006; Snow et al., 1998), Table 5 recommends a curricular
framework for the skills to be taught in each language at the various grades for effective
biliteracy outcomes. As can be seen, some skills are shared and therefore, can be taught once and
will transfer to the new language. But some skills are more language-specific and need to be
taught in both languages. Furthermore, some skills, such as vocabulary, remain a focus and keep
increasing in difficulty throughout the grade levels. Other skills, such as concept of print and
syllabic phonological awareness, are taught only in the first few years. Once students have
mastered those foundational skills, they can move on to new skills. This preliminary plan needs
further experimentation and implementation to determine its effectiveness, but it can be used as a
general rule of thumb to supplement government curricula that are currently being used.

Table 5. Suggested curricular framework for developing alphasyllabic-alphabetic biliteracy

Standard | Standard | Standard | Standard | Standard

Concept of Print

Phonological Awareness-Syllabic
Phonological Awareness-Phonemic
Symbol Knowledge

Decoding

Vocabulary (Spoken and Written)
Spelling and Writing

Morphological Awareness

Listening Comprehension

Reading Texts With Fluency and
Comprehension

Key: Kannada or Telugu = (blue); English = (pink).
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6.3 Recommendations for Language-in-Education Policy Decisions

One of the main policy goals of this research was to present a testable multilingual-relevant
theory of change. Figure 6 presents this preliminary theory of change, based on the findings from

this study.
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Figure 6. Preliminary multilingual-relevant theory of change
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The proposed theory of change suggests that a comprehensive education policy should take
multilingualism into consideration in the development of teacher, curricula, and assessment
toolkits, but also in the development of other education programs, such as teacher attendance
monitoring programs or programs to change the attitudes and behaviors of parents. For example,
the theory of change indicates that monitoring teacher attendance could only increase reading
scores in English if the improvement in Lit 1 reading outcomes, due to increased teacher
attendance, is sufficient to reach the threshold. Furthermore, programs that aim to improve
education outcomes by motivating parents to send their children to school might not be effective
if parents are not supportive of the introduction of English only in a later stage.

We also make a case for cross-language skill-level thresholds for better tailoring programs for
multilingual children. Based on our results, it is clear that for students with local language
decoding skills that are below the threshold, it is close to impossible to improve English
decoding skills. Therefore, we recommend not introducing English decoding in Standard 1
because students would most likely not be able to make progress in this area. Furthermore, we
recommend teaching English decoding only to those students in Standards 2—-5 who score above
the threshold in local language decoding. This may require splitting classes, or providing
teachers with toolKkits to handle varying levels of Lit 1 proficiency in the same class. This is
consistent with recent findings from a study in Haryana, India, where splitting classes resulted in
an improvement in scores in written tests of Hindi (Duflo, Berry, Mukerji, & Shotland, 2014).
However, the effect size in that study was small (0.135 standard deviations). Our analysis
suggests that the impact of splitting classes on reading outcomes might increase if threshold
analysis is considered when making decisions about the level at which to split classes. It may be
optimal to split classes into students who score above and below the threshold value of local
language decoding outcomes. This hypothesis needs to be tested using rigorous impact
evaluations.

7.0 Conclusions

This research highlights some of the critical differences between monolingual and multilingual
environments of learning and why research is required to support the development of rapid and
scalable reading solutions in developing countries. In doing so, this study is one the first to
establish cross-linguistic thresholds of transfer from alphasyllabic languages to an alphabetic
language. An understanding of these empirical thresholds is vital for constructing effective
multilingual reading programs and policies, and research such as this is needed in several
multilingual contexts worldwide for more effective decision making. This research clearly
demonstrates that even in the most resource-strapped environments, cognitive and linguistic
skills predict reading outcomes in multilingual children, and these teachable and assessable skills
should be considered seriously when developing reading policies and curricula in multilingual
contexts.

As we grapple with the learning crisis that is gripping several communities across the
developing world, it is important to bring learning science into the forefront of our agenda to
improve learning outcomes and developing education curriculum and policy frameworks. To
improve learning skills in young children in low-income communities worldwide, our question
must expand from “does it work?” to “why does it work or not work” and “how do we make it
work better” (see also White, 2014). This, by no means, negates the necessity of understanding if
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a program works once it has been implemented. Nor, does this mean that we do not have any
empirical understanding of the mechanisms underlying reading acquisition. However, critical
gaps remain in our understanding of why a learning program works. This makes it challenging to
plan and design effective programs with a limited number of resources. FRAME has begun to
address one such challenge in terms of better understanding how children transition from a
primary local language to English for successful biliteracy reading in the multilingual learning
environments in India.
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Annex A. Test Item Construction Details

Round of
Test Name

Testing

# of Items

Test Construction
Notes

Round 1 Concept of Print 9 9 — Test questions adapted
from Clay (1979). Book
adapted from Manchi
Pustakam (the publisher)
with permission.

Blending 15 15 Syllable 15, Adapted from Reddy and

Phoneme 15  Koda (2013).

Deletion 30 30 30 Adapted from Reddy and
Koda (2013).

Oral Vocabulary 39 38 25 Items based on FRAME-

Knowledge generated word bank.

Listening Level One, 8; Level One, 8; Level One, 8; Researcher-generated.

Comprehension Level Two, 8 Level Two,8 Level Two, 8

Letter Naming — — 26 Researcher-generated.

Decoding Real words, Real words, Real words, English items were

15; pseudo 15; pseudo 20; pseudo adapted from the
words, 15 words, 15 words, 20 Woodcock (1987) Word

Identification Test and
FRAME-generated word
bank.*

Reading Level One, 8; Level One, 8; Level One, 8; Researcher-generated.

Comprehension Level Two, 8 Level Two,8 Level Two, 8

Slasher — — — Researcher-generated
on common Indian
fables.

Round 2 Oral Reading 22 words; 18 words; 20 words; Adapted from Pratham’s

Fluency 2 2 2 ASER tests.
comprehension comprehension comprehension
guestions guestions guestions
Akshara 20 20 — Researcher-generated.
Knowledge
Spelling 30 30 30 Researcher-generated
based on the FRAME-
generated word bank.

Round 3 Deletion 28 27 30 Adapted and based on

findings from Round 1.
Oral Vocabulary 40 49 25 Adapted and based on

Knowledge
Listening
Comprehension

Letter Knowledge

Level One, 8;
Level Two, 8

Level One, 8;
Level Two, 8

Level One, 8;
Level Two, 8
26

findings from Round 1.
Adapted and based on
findings from Round 1.
Adapted and based on
findings from Round 1.

Decoding Real words, Real words, Real words, Adapted and based on
15; pseudo 15; pseudo 20; pseudo findings from Round 1.
words, 15 words, 15 words, 20

Reading Level One, 8; Level One, 8; Level One, 8; Adapted and based on

Comprehension Level Two, 8 Level Two,8 Level Two, 8 findings from Round 1.

* A set of government-mandated textbooks were analyzed and frequency counts were conducted in order
to develop this word bank.
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Annex B. Sample Items from the Tests and Photos of Data Collection
Activities

Figure B-1. Page from the Concept of Print book used for testing, and testing in progress

R, “Torb WoT SHTBT) WahS, 73R 208 LeEhe.
? [ L
el o> 55T D0ED EeITD.

10
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Figure B-2. Slides shown to children during the oral vocabulary knowledge test
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Figure B-3. Concept of Print test, in progress
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Annex C. Training Agenda for Data Collectors and Hub Monitors

Hub Monitor and Data Collector Training,
Indian Social Institute, Bangalore
Program Agenda

Day 1 Agenda—10th June 2013

Time Activity
9:30-10:00 a.m. = |Introduction by Mrs. Anita Reddy

= |ntroduction by Dr. Pooja Reddy Nakamura
= |ntroduction of all hub monitors, data collectors, and other attendees

10:00-10:30 a.m. = Pooja—PowerPoint presentation about the project
- Reading in India
— FRAME Data Collection

10:30-10:45 a.m. Morning Tea
10:45-11 a.m. Team Building Exercise
11:00 a.m.—12:30 p.m. = Distribution of manuals and training kits

= Training goals and training objectives and outcomes

= Expected project timeline

= OQverall roles and responsibilities of data collectors and hub monitors
= Codes of conduct

= Overall data collection process (in brief)

12:30-1:15 p.m. Lunch
1:15-4:00 p.m. = Begin tests:
— Overview

— Concept of Print test
— Phonological Awareness (Blending and Decoding) test

4:00—4:15 p.m. Evening Tea

4:15-6:00 p.m. = Letter Knowledge tests
= Practice all tests from this day
= Recap and review

DAY 2 Agenda—11th June 2013

9:00-9:30 a.m. = Recap events from Day 1
= Feedback and review tests from Day 1
= Qand A
9:30-10:30 a.m. = Decoding test
= Oral Vocabulary Knowledge test
10:30-10:45 a.m. Morning Tea Break
10:45 a.m.—12:30 p.m. = Slasher Word Recognition test
= Practice
12:30-1:15 p.m. Lunch Break
1:15-4:00 p.m. = Reading Comprehension test
= Listening Comprehension test
= Practice
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4:00—4:15 p.m. Evening Tea

4:15-6:00 p.m. = Continue any pending sessions
= Recap and review

Day 3 Agenda—12th June 2013

9:00-10:30 a.m. = Recap of Days 1 and 2
= Training review
= Practice sessions

10:30-10:45 a.m. Morning Tea

10:45 a.m.-12:00 p.m. = Discuss remuneration process
= Conclude data collector training

12:00-12:45 p.m. = Begin Hub Monitor training

= Hub Monitor responsibilities

= Diaries, data responsibilities (anonymity, confidentiality etc.)
= Logistics of training

12:45-1:15 p.m. Lunch (optional)

Notes:
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Annex D. Flowchart of Test Eligibility Criteria

If students scored above 30% on a test with an arrow coming from it, they were eligible for the
next test.

—_
N\

®
©

nONC
OO @
/ /3
ONOR0O.

Note. CoP = concept of print; LN = letter naming; AK = akshara knowledge; ORF = oral reading
fluency; Blen = blending; Dec = decoding; Spell = spelling; Del = deletion; Slash = slasher;

RC = reading comprehension; OVK = oral vocabulary knowledge; and LC = listening
comprehension.
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Annex E. Means, Standard Deviations, and Summary Statistics for All Reading Subskills

Kannada or Telugu English

Round 1

CoP 100 0 58.84 24.74 .79 CoP — — — — —

(N = 473)

LN — — — — — LN 100 0 62.00 32.81 .96
(N = 442)

Dec 100 0 50.39 33.69 .97 Dec 100 0 15.61 25.32 .98

(N = 414) (N=372)

OVK 100 0 65.96 20.38 .90 OVK 100 0 53.92 19.75 .82

(N = 461) (N= 430)

Spelling 96.67 0 24.33 23.40 .94 Spelling 66.67 0 7.5 12.23 91

(N = 427) (N =350)

ORF-Acc 100 0 61.41 39.66 .97 ORF-Acc 100 0 19.58 31.59 .97

(N = 428) (N = 438)

ORF-Comp 100 0 45.48 43.88 .79 ORF-Comp 100 0 21.88 37.74 .82

(N = 426) (N = 344)

Round 3

PA-Syll 100 0 62.05 35.97 .96 PA-Syll 100 0 43.56 34.37 97

(N = 433) (N =434)

PA-Ph 100 0 27.00 32.54 .98 PA-Ph 100 0 23.98 32.78 .95

(N = 428) (N =434)

LN — — — — — LN 100 0 68.02 34.83 .97
(N = 442)

Dec 100 0 58.14 36.41 .98 Dec 100 0 17.60 27.71 .98

(N = 440) (N = 440)

OVK 100 0 70.85 24.42 .95 OVK 100 0 45.93 26.54 91

(N = 436) (N = 430)

Note. CoP = concept of print; PA-Syll = syllable awareness; PA-Ph = phoneme awareness, and OVK = oral vocabulary knowledge; LN = letter
naming; Dec = decoding; ORF-Acc = accuracy of oral reading comprehension; ORF-Comp = comprehension of questions after oral reading
fluency.
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