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Abstract. In this paper, we describe a framework for bilingual decoding instruction, with a
call for collaborators. Decoding is the ability to apply knowledge of letter-sound correspondences to
pronounce words. We adopt a standard phonological approach for early instruction that could be
expanded to include practice with constructive morphemes, like prefixes and suffixes, and reading
for meaning. Decades of research have shown that word decoding is a bottleneck in reading
comprehension. Unless children develop sight-word reading capabilities, comprehension of texts is
severely hampered. The present approach draws on children’s spoken vocabulary knowledge in
their native language as a bridge to decoding in a second language. The goal is to develop a tutoring
system that draws on current and forthcoming multimedia technologies, and to implement the
system in multilingual countries, e.g.: USA, India, Ukraine and across national borders. As a
starting point, the authors will use a web platform https://ethicalengineer.ttu.edu designed in 2017
by the USA, Indian, and Ukrainian collaborators, several of them being co-authors of this paper, as
a model for the new website for reading instruction. The Ethical Engineer website demonstrates one
mechanism through which instructors can reach out to establish connections within and outside
their native country around topics and issues of common interest and support educator cooperation
and research development. The new model hopes to achieve success comparable to that of
the Ethical Engineer. Using computer-based instruction allows for empirical testing of teaching
methods, thereby optimizing the educational process. It is important to take advantage of this to
ensure the most effective methods are used in early reading instruction for children.
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Tapaban Poman, Me3a I3a0en, JlepuatoBuu Oxcana, 3acekin Cepriii, Capad¢ Csera,
bicsan Pamakpumna. IIpocnekT paHHLOT0 IBOMOBHOI0 HABYAHHSA JIiTeil YATAHHIO.

AHoOTalig. Y 1iil cTaTTi MM OMMCYEMO KOHLEMIII0 JBOMOBHOI'O HaBYaHHS JIEKOIyBaHHA 1
3amponryeMo 1o cmiBmparil. JlekogyBaHHs — 1€ BMIHHS 3aCTOCOBYBATH 3HAHHS MPO BiAMOBIIHOCTI
MK OyKBaMH Ta 3ByKaMmd Ui BUMOBHU CIiB. MM BUKOPHUCTOBYEMO CTaHAAPTHHM (OHOIOTIUHUI
HiAXig A8 paHHBOTO HABYAHHS, SKHM MOXHA PO3IIMPUTH, BKIIOYMBIIM B HBOTO MPAKTHKY 3
KOHCTPYKTUBHUMH MOp(eMamu, TaKUMHU K Tpedikcu Ta cy(ikcH, a TaKOX YUTAHHS 32 3MICTOM.
JlecaTumiTT JOCHiKEHb TOKa3aJid, IO JCKOJYBAaHHS CIIIB € BY3bKUM MICIIEM Yy PO3yMiHHI
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guTaHHs. SIKIIO JITH HE PO3BUHYTh HABUYKU YUTAHHS 30POBOTO CHPHHHSTTS CIIB, PO3YMIHHS
TEKCTIiB OyJie cepito3Ho yckiaanene. Lleit minxia cniupaeTbest Ha 3HaHHA JIThbMH PO3MOBHOI JIEKCUKU
P1IHOIO MOBOIO SIK HA MICTOK JI0 JIEKOyBaHHA ApYyroi MoBH. MeTta noJsirae B Tomy, 1100 po3poouTu
CUCTEMY HaBYaHHS, $Ka CIUPAETbCd HA Cy4acHI Ta MaWOyTHI MyJIbTHUMEIINHI TEXHOJOrII, 1
BIPOBAIUTH 1[I0 CUCTEMY B OaraTOMOBHMX KpaiHax, Hanpukiaa, y CIIA, Inaii, Ykpaini ta iHmmx
KpaiHax. 3a OCHOBY aBTOpH Bi3bMyTh BeO-1uiaTdopmy https://ethicalengineer.ttu.edu, po3pobneny y
2017 poti CHiIbHO aMEPUKAaHCHKUMH, 1HIIHCHKUMH Ta YKPaiHCBKUMH KOJIETaMH, JESKi 3 SKUX €
CIIBaBTOPAMH Ili€] CTATTi, IK MOJEIb HOBOTO BeO-caiTy ajist HaBuaHHs yuTanHs. BeO-caiit "Ethical
Engineer" nemoHcTpye OOMH i3 MEXaHi3MiB, 3a JOMOMOIOI0 SKOTO BHKJIAAa4i MOXKYTh
HAJIaro/KyBaTH 3B'SI3KU y CBOIM KpaiHi Ta 3a ii Mekamu MO0 TeM 1 MHUTaHb, SIKi CTAHOBJISTH
CIIIBHUN IHTEPEC, a TAKOXK MIATPUMYBATH CITIBIIPAIIO OCBITSH 1 PO3BUTOK HAyKOBUX JIOCHIIKEHbD.
Hosa mozens, crioniBaeMocs, MaTUMe TOMYJSIpHICTh, TOpiBHIOBaHY 3 ycmixoMm "Ethical Engineer”.
BukopucranHs KOMI'IOTEPHOTO HaBYaHHS Ja€ 3MOTY 3/iHCHIOBATH €MIIpUYHY IEPEBIPKY METO/IB
BUKJIQaHHI, THM CAaMUM ONTHMI3YIOUM HaBYAIBHHUW TIpolec. Ba)JIMBO CKOpUCTATHUCS Mi€IO
MO>KJIMBICTIO, a0u 3a0e3MeYuTH BUKOPUCTaHHS HaledeKTUBHILIIUX METOJIB PaHHBOTO HaBYAHHS
IITEH YUTAHHIO.

Knwuoei cnosa: 0eomosnuil, 0eKk00y8aHHs, MYIbMUMEOIUHUN, MEXHON02I, BUKIA0AY,
yumanns, CIIA, Inois, Yxpaina.

Learning to read is learning how one’s writing system encodes one’s language
(Perfetti & Dunlap, 2008)

Introduction

Reading is an essential skill, yet not all children become proficient readers.
Two-thirds (64%) of 10-year-olds across low-, middle-, and high-income countries
worldwide are unable to read and comprehend a simple story. Christina de Bruin
from UNICEF regards these statistics as indicative of a crisis of learning poverty
(Gidikova, 2022). Prior to the COVID pandemic, 66% of fourth graders in the US
were not reading at grade level, however, reading rates for fourth graders from low-
income families were even worse, with 88% failing to read at grade level (Snapshot,
2014). In India, despite massive investments in primary education many children fail
to acquire basic reading abilities. A study conducted in five Indian States by
PRATHAM (A Mumbai-based NGO) revealed that even after four years of schooling
nearly 70% children find it difficult to navigate text in Hindi and other vernacular
languages that is meant for children two grade level below (Bhattacharjea et al.,
2011). In Ukraine, 13.2% of 4th-grade students who completed their primary
education in 2018 lack basic reading skills (Ukrainian Center for Educational Quality
Assessment, 2019). This category of elementary school graduates faces significant
difficulties in reading and comprehending both literary and informational texts. In
2021 the proportion of fourth-grade students who did not reach the basic threshold of
reading competence increased over the course of three years to 16.9% (Ukrainian
Center for Educational Quality Assessment, 2022).

Remote learning due to COVID resulted in lower rates of reading proficiency at
all levels (Barshay et al., 2021). The deficits in basic literacy are widespread and
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affect disadvantaged communities the most. According to de Bruin (Gidikova, 2022),
vulnerable children are especially affected in systems that perpetuate inequality. This
is partly because education systems provide the least resources to children who need
them the most. In low-income countries, 11% of public education resources go to the
poorest children while 42% goes to the richest (Gidikova, 2023). Overall, there is a
worldwide crisis in the acquisition of basic reading skills among children.

Chall (1979) proposed that reading development proceeds in phases. One of
those phases occurs around the fourth grade, when students presumably have
mastered word decoding and begin reading for content. Current data are consistent
with Chall’s model, showing that children who are proficient readers by the end of
the third grade are more likely to graduate from high school and become
economically secure as adults (Snapshot, 2014). In India, the Ministry of Education
(2020) has set as its highest priority that children are able to read with meaning by
Class 3, because “These are crucial basic skills that help them succeed in life” (p. 3).
Worldwide, deficits in basic reading skills fail to prepare children for future
occupations and lifelong learning, and there is a need to help children achieve these
skills by Grades 3-4.

Decoding, also known as phonological recoding, is the ability to apply
knowledge of letter-sound correspondences, and knowledge of letter patterns, to
pronounce words. Mastery of these relations is necessary to tackle challenging
vocabulary words, like mitochondria, and to study complex topics in history and
science.

The purpose of this article is to outline what is currently known about early
reading acquisition, from empirical and computational perspectives and, further, to
propose developing new technologies for teaching children basic word decoding
skills across languages (e.g., Hindi-English, Ukrainian-English, Odia-English,
Kurukh (Oraon tribe of Odisha use this script)-Hindi, Kurukh-English), based on a
highly successful web platform (https://ethicalengineer.ttu.edu). The teaching
materials will capitalize on a child’s native language knowledge in order to develop
L2 decoding skills (Culatta et al., 2006). Data from the website will be used to
understand how bilingual learning affects the acquisition of decoding skills and to
apply research findings in a continuous manner to develop the web platform.

Stages of Reading Development

The goal of skilled decoding is to read all words automatically by sight. The
basic units of reading in many languages (e.g., English, Italian, German, Ukrainian,
Serbian, Croatian) are graphemes, consisting of a single letter or group of letters (e.g.,
th, ph, igh), and phonemes, which are the smallest perceptually distinct units of
speech. English, for example, has 44 phonemes, based on the 26 letters of the
alphabet, and represented by multiple graphemes (Perfetti & Dunlap, 2008). Among
Slavic languages, Ukrainian has 38 phonemes (Pivtorak, 2023), based on 33 letters of
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its alphabet. Prior to tackling decoding, it is important for pre-readers to develop an
ability to auditorily recognize and manipulate the phonemes in words, termed
phonological awareness. Children must understand that the words they hear are
made up of sounds, or phonemes, and, in learning to read, that these phonemes can be
represented by letters, or graphemes.

Languages differ in how children develop phonological awareness. In English,
rhyme patterns can help children to segment the onset (the initial consonant or
consonant cluster) in a syllable from the rime (the vowel and consonants that
complete the syllable), e.g., b + at in bat (Goswami, 1999; MacLean et al., 1987).
Alliteration, the repetition of the same consonant sound across adjacent or closely
occurring words, can also help children to analyze the phonemes composing words.
In Spanish, though, rhyme is not salient (Culatta et al., 2006) and thus rhyme may not
be pertinent in developing decoding ability across all languages. Despite differences
in methods and manner of acquisition, phonological awareness has been shown to be
important and to transfer from one language to another (Durgunoglu et al., 1993).

Linnea Ehri (2005) described developmental phases in learning how to read
words by sight. These phases apply to opaque writing systems, like English, and
transparent systems, like Italian, Spanish, and Ukrainian. Young children begin this
developmental process by learning the letters of the alphabet and typical sounds
associated with those letters. Early on, they identify how graphemes match up with
phonemes in a word, forming connections between graphemes and phonemes for the
word. By reading those words multiple times, the connections are securely encoded
in memory. Letter-sound connections are supplemented by larger units, like onset +
rime units that repeat across words and which children can apply in learning
pronunciations of new words. This is related to a process of learning to read new
words by analogy to known words (Goswami et al., 2003). The process of securely
binding grapheme-to-phoneme connections into memory for sight words can occur,
in part, through instruction, and in part through implicit learning and practice.

English Spelling Is a Mess

Decoding is a fundamental process of reading ability. Some languages have
consistent and transparent relationships between spelling and sound, like Italian,
Spanish, and Finnish, some languages have semi-transparent orthographies, like
Polish and Hindi, while others, like English and Urdu are opaque. Characteristic of
opaque orthographies, spelling-sound relationships in English are, as Calfee (2005)
declared, a mess. In English, the same letter can be associated with more than one
phoneme, and a phoneme can be represented by more than one letter.

Building on Venezky’s seminal analysis of English orthographic structure
(Venezky, 1970), Calfee (2005) proposed a two-prong tactic for teaching reading:
one involving the phonetic structure of words and one involving the morphemic
structure. Venezky derived an analysis of English consisting of approximately 100
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productive grapheme-phoneme correspondences. These included single consonants,
consonant blends, short and long vowels, vowel digraphs, and r and | controlled
vowels. Calfee et al. (2013) describe a decade-long series of educational experiments
putting Venezky’s ideas into practice.

Later elementary grade levels benefit from a focus on the morphemes — i.e., the
basic units of meaning — especially in word constructions. These include prefixes like
pre-, post-, uni-, bi-, anti-, tele-, and multi-, and suffixes like -graph, -man, -ive, -al,
and -ology. Recognizing that words are composed of productive morphemes aids
both decoding and, importantly, comprehension. It provides children with the ability
to develop skills in content area reading and writing. Henry (2012) provides examples
of how to bring a morphophonemic approach into classroom instruction.

The Reading Bottleneck

According to the verbal efficiency theory proposed by Perfetti (1985), skilled
reading comprehension depends in large part on rapid and efficient retrieval of a
word’s pronunciation and meaning. Learning to efficiently access a word’s
pronunciation from its spelling is a major task of early reading development (Castles
et al., 2018). Efficient single-word decoding is a consistent predictor of later reading
success (Steacy et al., 2022). Fast and accurate word decoding is essential to long-
term reading success and knowledge acquisition. Simply, “Comprehension skill
depends on word reading skill” (Perfetti & Hart, 2002, p. 67).

According to Perfetti (1992), “Phonological knowledge is clearly critical to
skilled reading. The heart of lexical access is the activation of a phonologically
referenced name code. Although this assumption does not appear to be universally
shared, it should be without contention” (pp. 164-165). For Perfetti, the central
theoretical component in reading acquisition is the development of lexical
representations, that is bound grapheme-phoneme codes linked to a word’s
pronunciation and meaning. High-quality representations become highly specific and
autonomous, function much like sight words in Ehri (2005), and can become part of a
child’s lexicon early in reading development.

The goal of reading is to access meaning and ideas; however, this is not
necessarily the primary goal of learning to read. For Perfetti and Duncan (2008),
“learning to read is learning how one’s writing system encodes one’s language”
(p. 25). This means converting symbols, like letters or characters, to words and their
meanings. This highlights the fact that readers around the globe are presented with
different writing systems, and in each instance, readers are presented with the same
fundamental problem, namely, how to link the graphic representations to the person’s
spoken language. In tandem with the instructional challenges, there remains the need
to develop sufficient processing models to address the central theoretical questions of
how the associated lexical representations develop and become automatic (Perfetti,
2017).
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Early Reading Challenges in the United States: A Need for Bilingual Reading
Models

According to the Migration Policy Institute, “Worldwide, the United States is
home to more international migrants than any other country,” with large immigrant
population coming from Mexico, India, and China (Ward & Batalova, 2023). About
27% (87.7 million people) of the United States’ population is comprised of
immigrants and their U.S. born children (Ward & Batalova, 2023), the majority of
whom do not speak English as a second language or are dual language learners
(DLLs). “Children who are DLLs in the U.S., on average, lag behind their
monolingual English-speaking peers in academic achievement” (U.S. Department of
Health and Human Sciences & U.S. Department of Education, 2016, p. 1). In efforts
to support children who are DLLs, in-school programs have been created (such
as Head Start) to promote bilingualism in language development, instead of full
English immersion. Many studies support the benefits of bi-/multilingual instruction
(Culatta et al., 2006; Lopez, 2012) yet children may still struggle to perform at the
same level as their monolingual peers. The development of a remote tutoring program
that utilizes a bilingual reading model can potentially begin to close the gap between
the academic achievements of DLLs and their monolingual peers.

Early Reading Challenges in India: A Need for Bilingual Reading Models

The Annual Status of Education Report (ASER) survey found that only fifty
percent of Grade 5 children could read a passage of Grade 2 level (ASER Centre,
2019). Given the striking imbalance in reading abilities among primary school
children in India, current National Educational Policy (NEP, 2020) seeks to ensure
that all girls and boys have access to quality early childhood development, care, and
pre-primary education so that they are ready for primary education, in a linguistically
diverse country like India. The current national policy on education by the
Government of India emphasizes the inclusion of the mother tongue or native
language as a medium of instruction for second language (L2) learning. It promises to
raise the reading level among primary and secondary government school children
struggling with reading and writing in their first or spoken language.

A multilingual country like India poses unique challenges and opportunities to
teach kids in the pre-primary and primary grades that is contextual as well as relevant
for future learning outcomes. Especially, when it comes to teaching the tribal children
in their mother-tongue, lack of trained teachers in the local languages becomes the
major impediment. Further, due to lack of a script in many tribal spoken languages,
children are forced to learn in the official language of the particular state. Such a
practice leads to comprehension difficulties and lack of interest in addition to other
challenges resulting in high dropout rates in the primary grades.
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Reading Challenges and Bilingual Preference Changes in Ukraine

In the academic years 2008-2009, the proportion of students enrolled in full-time
secondary schools with Ukrainian as the medium of instruction amounted to 81.1%,
compared to 47.5% in 1989-1990. Similarly, the proportion of students enrolled in
Russian-language schools was 17.6% in 2008-2009, compared to 51.8% twenty years
earlier (Pavlenko, 2011). In 2016-2017, 355,955 students in schools in Ukraine
learned in Russian. This was about 9% of the total number of students. The most
significant proportion of secondary schools offering Russian language instruction was
located in the eastern and southern oblasts of Kharkiv, Odesa, Dnipro, Zaporizhzhia,
Donetsk, Luhansk, and Kherson. These oblasts also had a significantly higher number
of people considering Russian their native language than other parts of Ukraine
(Kudriavtseva, 2020). The percentage of the population claiming Russian as their
native language in the eastern regions of Dnipropetrovsk, Kharkiv, Luhansk, and
Donetsk ranged in 2001 from 32% to 74.9%, and from 24.9% to 48.2% in the
southern regions of Kherson, Odesa, and Zaporizhzhia, compared to an average of
5.5% in the rest of the country (Ukrainian Census 2001).

In 2013, the proportion of students enrolled in Ukrainian-language secondary
schools surged to 82 percent, a proportion higher than the demographic weight of
Ukrainians (78 percent in the 2001 census) and much higher than those claiming
Ukrainian as a language of origin (67 percent in the 2001 Census) let alone using
Ukrainian as their language of preference (around 50 per cent in surveys) (Kulyk,
2017). In 2020, 73% of Ukrainians considered Ukrainian their native language. They
predominantly communicated at home in Ukrainian, with 53% using it as the primary
language, while 29% of Ukrainian citizens use Russian.

Since the Russia’s invasion of Ukraine in 2022, there have been considerable
changes in language preferences among Ukrainians. Russian language is dramatically
becoming less popular due to objective reasons, i.e. killing of Russian- and
Ukrainian-speaking citizens resulting in their disgust to everything connected with
Russia including the language. As recently as 2019, only 8% of Ukrainians believed
that it was not worth studying Russian in schools at all, while now 52% consider
Russian unnecessary (KIIS, 2023a). English as a second language is rapidly gaining
popularity. In March 2023, 51% of Ukrainians indicated that they have some
knowledge of the English language (KIIS, 2023b). However, a more detailed analysis
showed that only 23% could read, write, and communicate in English at everyday and
professional levels. Almost one-third of adult residents of Ukraine, or 31.8%, do not
possess any foreign language skills at any level. In this context, the Russian language
was not considered, only English, Polish, Turkish, Hungarian, Spanish, French, and
German. Knowledge of foreign languages is higher among younger, educated, and
wealthier individuals. There is a relatively higher prevalence of foreign language
proficiency in cities with a population of 500,000 or more (77%) and in the capital
city, where it reaches 84%. Since the beginning of 2023, 61% of the respondents had
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experience using English daily, primarily related to leisure activities and
communication with acquaintances. English was used in professional activities by
19% of respondents and in education by 18%. Half of the children (51%) study
English within educational institutions, while 27% study it outside, and 22% do not.
For the entire adult population of Ukraine, the overall indicator of English
proficiency stands at 2.86 out of 10 points on the scale. 93% of parents, regardless of
gender, level of English knowledge, time spent learning English, or a personal desire
to learn it, want their children to study and improve their English language skills.
Among this 93% of parents, 37% are confident it will significantly improve their
child's life. In comparison, another 55% believe that increasing English language
proficiency will positively impact their child's future.

The top motivating factors for learning English include increased travel
opportunities (43%), interest in learning foreign languages (36%), more diverse
leisure activities such as books, movies, and music (33%), and the possibility of
working in international companies (31%). (KIIS, 2023b).

On June 28, 2023, the President of Ukraine submitted to the Verkhovna Rada a
draft law On the Use of the English Language in Ukraine. The bill proposes officially
recognizing English as one of Ukraine’s languages for international communication.

In summary, there is a pressing need to develop English reading, writing, and
speaking skills by Ukrainians today as bilingualism is shifting towards Ukrainian—
English and the tendency seems to keep.

A Multimodal Bilingual Model

The present initiative and call for collaboration is for the exploration and
development of a multimodal and bilingual model that is theoretically coherent and
that could function successfully as an instructional paradigm within and across
national borders. The prospects of this initiative are partly supported by the highly
successful web platform for students’ reactions to engineering ethics, the Ethical
Engineer: https://EthicalEngineer.ttu.edu (Taraban et al., 2019, 2023). The Ethical
Engineer website is a virtual context for ethical reflection and shared discourse that
provides an interactive platform for college students to present their comments and
reactions to ethical dilemmas. Although unrelated in content to decoding instruction,
the Ethical Engineer website demonstrates one mechanism through which instructors
can reach out to establish connections within and outside their native country around
topics and issues of common interest.

To develop and launch the Ethical Engineer website, several of the present
authors worked collaboratively across several academic disciplines and with
international contacts to promote participation on the website. After mutual
discussion and agreement, the website was incorporated into course curricula at
partner institutions in somewhat different manners, depending on instructional
objectives and content and specific instructor goals. Since its inception in 2017, the
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website has been viewed by individuals from at least 50 different countries, and the
website has accumulated nearly 3,000 registered participants, with a large proportion
of registered members from non-US countries. Similar goals of mutual development
and cooperation in the development and implementation of current technological
tools are envisioned for the present project.

Below we present several possible variations of child-tutor interactions (see
Figure 1) within a more general interactive model (see Figure 2). The basic child-
tutor interaction is presented in Figure 1.

Figure 1
Basic Model for Child-Tutor Interactions

Learner

Child
Persona
Tutor Parent, Caretaker, or
Persona Student Assistant

In order to protect privacy and assure confidentiality, interactions between the
child and tutor are through character personas. These are essentially pseudonyms, but
can be implemented as interactive agents using present technologies, comparable to
the Microsoft® Agent character Peedy the parrotl. The interactions between child and
tutor can be in-person and direct, or between children and tutors in remote locations,
like trained university research assistants tutoring children in rural locations. Child-
tutor interactions can also take place across national borders.

The more general model is shown in Figure 2. The primary link in this model is
between Native Language and L2 decoding. The goal is to draw on children’s oral
vocabulary in order to build meaningful connections to words in the second language
(L2). Spoken feedback for children’s decoding attempts in L2 can be automated, as
well as other elements of feedback, like encouragement. Links associated with a
visual image are shown with dashed lines to indicate optionality. Images could be
used for scaffolding mental connections between the native language and L2, but can
be withdrawn as the child is able to independently decode in L2. There is also an
option to separately or simultaneously connect into decoding in the child’s native
language, as indicated by the link between Native Language and L1 vocabulary.
Figure 2 presents the first pass at a robust model for bilingual decoding instruction
that can be modified and improved as variations of the model are implemented and
tested.

! https://learn.microsoft.com/en-us/windows/win32/lwef/microsoft-agent-animations-for-peedy-character
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Figure 2
Model for Bilingual Decoding Instruction

| Native language:
Spoken vocabulary
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‘ Visual ‘

image
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o L2 ( Spoken
! decoding 7 decoding . feedback
/ |

e

Over several decades, many good instructional programs have appeared for
second-language (L2) learners. Lukatska (2022), for example, reviews a number of
programs to teach Ukrainian to English speakers, with examples like Palinska and
Turkevych (2010). Another project, Yabluko, launched by the Ukrainian Catholic
University published a series of textbooks for Elementary, Intermediate, and
Advanced level learners of Ukrainian (Bartkiv & Borodin, 2015; Burak, 2015;
Synchak, 2015). Others are Kpox-1 for beginning Ukrainian readers and Dzhura
(2007) Let’s Learn Ukrainian. EXisting materials for Ukrainian and other languages
provide rich sources of ideas and examples for development within a globally-
accessible and technology-rich interactive learning system.

A benefit of computer-based implementations for decoding instruction is the
ability to empirically test questions related to teaching and learning methodologies. In
our most recent work (Meza, 2023), we have implemented a rudimentary computer-
based method for researching the benefits of organizing practice sets of words by
rhyme endings. In one method children practiced sets of rhyming words: e.g., sun,
bun, run. In the other method, children practiced sets of mixed words: e.g., sun, get,
fan. Children in both conditions are exposed to the same overall set of practice words,
which allows us to address whether organizing reading practice using rhyme benefits
learning and retention of grapheme-phoneme correspondences and the development
of sight words (Ehri, 2005).

Conclusions and Call for Collaborators

The method of developing and implementing a digital instructional platform for
the Ethical Engineer has been quite successful. Since its inception in 2017, the
website has been viewed by individuals from at least 50 different countries, and the
website has accumulated nearly 3,000 registered participants, with a large proportion
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of registered members from non-US countries. The website demonstrates the capacity
of current technology to support educator cooperation and research development
within and across national boundaries. The present model hopes to achieve
comparable success in early reading instruction for children. Chrabaszcz et al. (2022)
provide a recent example of teaching language skills over the internet, involving
more that 1,000 volunteer teacher applicants and about 3,700 student applicants. The
teachers engaged students in learning a foreign language, most commonly English,
French, German, or Spanish, using vocabulary exercises, role playing, and
discussions of everyday topics. Students made significant gains in language
proficiency and motivation to learn a new language, through participation in the
program. The researchers concluded that “harnessing digital technologies for online
language learning through volunteer-based communities [of practice] seems like a
viable option” (p. 25).

Reading research in the US since the 1960s has been characterized by phonics
wars, with some researchers arguing for reading phases similar to those proposed in
Ehri (2005), described in the National Reading Panel Report (National Reading
Panel, 2001), and other researchers arguing for immersion programs (Bond &
Dykstra, 1967) that depend on a natural acquisition of print to sound relationships
through an immersion in children’s literature. There is merit in both positions. In
spite of the centrality of a sight word vocabulary to skilled reading, more is required
for the development of literacy. This includes attention to comprehension, writing
skills, inferential ability, critical thinking, and an appreciation for text and literature
(Calfee, 2005). These elements are part of a comprehensive model of reading skill
(Shanahan, 2003), and will ultimately need to be incorporated into the present model.

Perfetti and Dunlap (2008) ask whether there are universals in reading and
suggest that there are. The most basic universal, the Language Constraint, holds that
“writing systems encode spoken language, not meaning” (p. 26). Meaning is derived
from the associated language. The signs in the written form do not communicate
meaning independently of the language. This universal applies to alphabetic,
syllabary, and logographic representations. The second universal is the Phonological
Principle: word reading activates phonology at the phoneme, syllable, morpheme, and
word levels. These universals prompt one to ask about reading skill in terms of
mental representations and learning. Perfetti and Hart (2002) define high-quality
mental representations for reading words in this way:

A lexical representation has high quality to the extent that it has a fully specified
orthographic representation (a spelling) and redundant phonological representations
(one from spoken language and one recoverable from orthographic-to-phonological
mappings). If a lexical representation is specific and redundant, its retrieval is more
likely to be coherent and reliable. (p. 68)

The present project seeks to apply current digital technologies and research on
reading to aid children in developing high-quality word representations for reading. A
key idea is to link these to children’s knowledge of their native language. The tools
and methods of this project will be tested in local settings to develop L1 reading skill,
as well as more broadly to develop L2 reading skills.

249



Roman Taraban, Isabel Meza, Oksana Lernatovych, Serhii Zasiekin, Sweta Saraff, Ramakrishna Biswal

Disclosure Statement

No potential conflict of interest was reported by the authors.

References

Barshay, J., Flynn, H., Sheasley, C., Richman, T., Bazzaz, D., & Griesbach, R. (2021). America’s
reading problem: Scores were dropping even before the
pandemic. https://hechingerreport.org/americas-reading-problem-scores-were-dropping-even-
before-the-pandemic

Bartkiv, N., & Borodin, K. (2015). Yabluko Intermediate Level. Lviv: Ukrainian Catholic University.

Bhattacharjea, S., Wadhwa, W., & Banerji, R. (2011). Inside primary schools. A study of teaching and
learning in rural India. ASER Centre.

Bond, G. L., & Dykstra, R. (1967). The cooperative research program in first-grade reading instruction.
Reading Research Quarterly, 2(4), 5-142. https://doi.org/10.2307/746948

Burak, M. (2015). Yabluko Elementary Level. Ukrainian Catholic University.

Calfee, R. (2005). The exploration of English orthography. In T. Trabasso, J. Sabatini, D. W. Massaro,
and R. C. Calfee (Eds.), Orthography to pedagogy: Essays in honor of Richard L. Venezky (pp. 1-
20). Erlbaum Associates.

Calfee, R. C., Miller, R. G., Norman, K., Wilson, K., & Trainin, G. (2013). Learning to do educational
research. In M. A. Constas & R. J. Sternberg (Eds.), Translating theory and research into
educational practice (pp. 77-104). Routledge.

Castles, A., Rastle, K., and Nation, K. (2018). Ending the reading wars: Reading acquisition from
novice to expert. Psychological Science in the Public Interest, 19, 5-51.
https://doi.org/10.1177/1529100618772271

Chall, J. (1979). The great debate: Ten years later, with a modest proposal for reading stages. In P. A.
Weaver & L. B. Resnick (Eds). The theory and practice of early reading: An introduction.
Routledge.

Chrabaszcz, A., Anisimova, V., Antropova, J., Bikina, D., Menukhova, A., Mirabo, S., Odnoshivkina,
V., Shcherbakova, A., Tikhomirova, A., & Zmiievska, T. (2022). Creating communities of
practice for fostering second language learning in people in crisis. East European Journal of
Psycholinguistics, 9(2), 11-28. https://doi.org/10.29038/eejpl.2022.9.2.chr

Culatta, B., Reese, M., & Setzer, L. A. (2006). Early literacy instruction in a dual-language (Spanish—
English) kindergarten. Communication Disorders Quarterly, 27(2), 67-

82. http://dx.doi.org/10.1177/15257401060270020501

Durgunoglu, A. Y., Nagy, W. E., & Hancin-Bhatt, B. J. (1993). Cross-language transfer of phonological
awareness. Journal of Educational Psychology, 85, 453-465.
https://doi.org/10.1037/0022-0663.85.3.453

Dzhura, M. (2007). Vyvchaimo Ukrainsku movu [Let’s Learn the Ukrainian Language]. International
Institute of Education, Culture and Diaspora Relations of Lviv Polytechnic.

Ehri, L. C. (2005). Learning to read words: Theory, findings, and issues. Scientific Studies of Reading,
9(2), 167-188. http://dx.doi.org/10.1207/s1532799xssr0902_4

250


https://hechingerreport.org/americas-reading-problem-scores-were-dropping-even-before-the-pandemic
https://hechingerreport.org/americas-reading-problem-scores-were-dropping-even-before-the-pandemic
https://doi.org/10.2307/746948
https://doi.org/10.1177/1529100618772271
https://doi.org/10.29038/eejpl.2022.9.2.chr
http://dx.doi.org/10.1177/15257401060270020501
https://doi.org/10.1037/0022-0663.85.3.453
http://dx.doi.org/10.1207/s1532799xssr0902_4

A Prospectus for Bilingual Early Reading Instruction

Gidikova, B. (2022). UNICEF: Only a third of 10-year-olds globally are estimated to be able to read and
understand a simple written story. https://www.unicef.org/bulgaria/en/press-releases/unicef-only-
third-10-year-olds-globally-are-estimated-be-able-read-and-understand.

Gidikova, B. (2023). Children from the poorest households benefit the least from nation public
education funding — UNICEF. https://www.unicef.org/bulgaria/en/press-releases/children-
poorest-households-benefit-least-national-public-education-funding-unicef

Goswami, U., Ziegler, J. C., Dalton, L., & Schneider, W. (2003). Nonword reading across
orthographies: How flexible is the choice of reading units? Applied Psycholinguistics, 24(2), 235-
247. https://psycnet.apa.org/doi/10.1017/S0142716403000134

Hassanein, E. E., Johnson, E. S., Ibrahim, S., & Alshaboul, Y. (2023). What predicts word reading in
Arabic? Frontiers in Psychology, 14. http://dx.doi.org/10.3389/fpsyq.2023.1077643

Henry, M. (2012). Structured word inquiry.
https://www.wordworkskingston.com/WordWorks/Home_files/Handout%20for%201DA%20fall
%202012.pdf

Kudriavtseva, N. (2021) Standard Ukrainian in the multilingual context: Language ideologies and
current educational practices. Journal of Multilingual and Multicultural Development, 42(2), 152-
164. https://doi.org/10.1080/01434632.2020.1715990

Kulyk, V. 2017. Language attitudes in independent Ukraine: Differentiation and evolution. In M. S.
Flier & A. Graziosi (Eds.), The battle for Ukrainian: A comparative perspective (pp. 309-341).
Harvard University Press. http://www.jstor.org/stable/44983544

Lukatska, Y. (2022). Peculiarities of teaching Ukrainian as a foreign language in
DSAEU. https://dspace.dsau.dp.ua/handle/123456789/6698

Goswami, U. (1999). Causal connections in beginning reading: The importance of rhyme. Journal of
Research in Reading, 22(3), 217-240.

MacLean, M., Bryant, P. E., & Bradley, L. (1987). Rhymes, nursery rhymes and reading in early
childhood. Merrill-Palmer Quarterly, 33, 255-282.

Meza, 1. (2023, April). The effect of word neighbors in early reading. Second-year presentations.
Department of Psychological Sciences, Texas Tech University.

Palinska, O., & Turkevych, O. (2010). Krok-1 (level A1-A2). Ukrainska mova yak inozemna.
[Ukrainian as a foreign language]. Artos.

Pavlenko, A. (2011). Language Rights Versus Speaker’s Rights: on the Applicability of Western
Language Rights Approaches in Eastern European Contexts. Language Policy, 10(1), 37-

58. https://doi.org/10.1007/s10993-011-9194-7.

Perfetti, C. A. (1985). Reading ability. Oxford University Press.

Perfetti, C. A. (2017). The representation problem in reading acquisition. In P. B. Gough, L. C. Ehri,
and R. Treiman (Eds.), Reading acquisition (pp. 145-174). Routledge.

Perfetti, C. A., & Dunlap, S. (2008). Learning to read: General principles and writing system variations.
In K. Koda and A. M. Zehler (Eds.), Learning to read across languages (pp. 25-50). Routledge.

Perfetti, C. A., & Hart, L. (2002). The lexical quality hypothesis. Precursors of Functional Literacy, 11,
67-86.

Pivtorak, H. (2023). Mova Ukrainska. In 1. Dziuba, A. Zhykovkyi et al., (Eds.), Entsyklopedia
suchasnoyi Ukrainy [The Ukrainian Language. The Encyclopedia of Modern Ukraine]. Kyiv:
Institute of Encyclopedic Research of the National Academy of Sciences of
Ukraine. https://esu.com.ua/

251


https://www.unicef.org/bulgaria/en/press-releases/unicef-only-third-10-year-olds-globally-are-estimated-be-able-read-and-understand
https://www.unicef.org/bulgaria/en/press-releases/unicef-only-third-10-year-olds-globally-are-estimated-be-able-read-and-understand
https://www.unicef.org/bulgaria/en/press-releases/children-poorest-households-benefit-least-national-public-education-funding-unicef
https://www.unicef.org/bulgaria/en/press-releases/children-poorest-households-benefit-least-national-public-education-funding-unicef
https://psycnet.apa.org/doi/10.1017/S0142716403000134
http://dx.doi.org/10.3389/fpsyg.2023.1077643
https://www.wordworkskingston.com/WordWorks/Home_files/Handout%20for%20IDA%20fall%202012.pdf
https://www.wordworkskingston.com/WordWorks/Home_files/Handout%20for%20IDA%20fall%202012.pdf
https://doi.org/10.1080/01434632.2020.1715990
http://www.jstor.org/stable/44983544
https://dspace.dsau.dp.ua/handle/123456789/6698
https://doi.org/10.1007/s10993-011-9194-7
https://esu.com.ua/

Roman Taraban, Isabel Meza, Oksana Lernatovych, Serhii Zasiekin, Sweta Saraff, Ramakrishna Biswal

Shanahan, T. (2003). Research-based reading instruction: Myths about the National Reading Panel
report. The Reading Teacher, 56(7), 646-655.

Snapshot, K. C. D. (2014). Early reading proficiency in the United States. Annie E. Casey Foundation.

Steacy, L. M., Rigobon, V. M., Edwards, A. A., Abes, D. R., Marencin, N. C., Smith, K., etal. (2022).
Modeling complex word reading: Examining influences at the level of the word and child on
mono-and polymorphemic word reading. Scientific Studies of Reading, 26, 527-544.
https://doi.org/10.1080/10888438.2022.2077109

Synchak, O. (2015). Yabluko Advanced Level. Lviv: Ukrainian Catholic University.

Taraban, R., Giussani, A., Marcy, W. M., Terrell, P. A., Saraff, S., & Biswal, R. (2023). Developing
globalized petroleum engineers. Proceedings of the 2023 American Society of Engineering
Education (ASEE) Annual Conference. Baltimore, MD.

Taraban, R., Marcy, W. M., LaCour, M. S., Prasad S. H. C., Zasiekin, S. (2020). Using the web to
develop global ethical engineering students. Advances in Engineering Education, 8(3), 1-21.
Retrieved from https://advances.asee.org/using-the-web-to-develop-global-ethical-engineering-
students/

Venezky, R. L. (1970). The structure of English orthography (Vol. 82). Walter de Gruyter.

Ziegler, J. C., & Goswami, U. (2005). Reading acquisition, developmental dyslexia, and skilled reading
across languages: a psycholinguistic grain size theory. Psychological Bulletin, 131(1), 3.

Sources

ASER Centre. (2019). Annual status of education report (Rural) 2018. ASER Centre.

Ministry of Education (2020). NIPUN Bharat 2020. Government of India.
https://NIPUNBharat_web.pdf

National Education Policy (2020).
https://static.pib.gov.in/WriteReadData/userfiles/NEP_Final_English_0.pdf

KIIS (2023a). Level of proficiency in English and other foreign languages in Ukraine: Results of
quantitative sociological research conducted in December 2022 - January 2023. International
Institute of Sociology. https://Aww.kiis.com.ua/?lang=ukr&cat=reports&t=10

KIIS (2023b). Attitude towards the teaching of the Russian language in Ukrainian-language schools:
The results of a telephone survey conducted on February 14-22, 2023. International Institute of
Sociology. https://www.kiis.com.ua/?lang=eng&cat=reports&id=1202&page=1&t=10

Ukrainian Census. (2001). http://2001.ukrcensus.gov.ua/eng/results/general/language/

Ukrainian Center for Educational Quality Assessment (2019). Report on the results of the first cycle of
the nationwide monitoring study on the quality of primary education.
https://testportal.gov.ua//wpcontent/uploads/2019/03/2018 ZVIT_MDYAPO _CHYTANNYA S
ajt-1.pdf

Ukrainian Center for Educational Quality Assessment (2022). Report on the results of the second cycle
of the nationwide external monitoring of the quality of primary education.
https://testportal.gov.ua//wp-content/uploads/2022/08/Velykyj-zvit-CHastyna-1.pdf

252


https://doi.org/10.1080/10888438.2022.2077109
https://advances.asee.org/using-the-web-to-develop-global-ethical-engineering-students/
https://advances.asee.org/using-the-web-to-develop-global-ethical-engineering-students/
https://nipunbharat_web.pdf/
https://static.pib.gov.in/WriteReadData/userfiles/NEP_Final_English_0.pdf
https://www.kiis.com.ua/?lang=ukr&cat=reports&t=10
https://www.kiis.com.ua/?lang=eng&cat=reports&id=1202&page=1&t=10
http://2001.ukrcensus.gov.ua/eng/results/general/language/
https://testportal.gov.ua/wpcontent/uploads/2019/03/2018_ZVIT_MDYAPO_CHYTANNYA_Sajt-1.pdf
https://testportal.gov.ua/wpcontent/uploads/2019/03/2018_ZVIT_MDYAPO_CHYTANNYA_Sajt-1.pdf
https://testportal.gov.ua/wp-content/uploads/2022/08/Velykyj-zvit-CHastyna-I.pdf

	Received May 26, 2023; Revised June 18, 2023; Accepted June 22, 2023

