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Does reading in an alphasyllabary affect phonemic
awareness? Inherent schwa effects in Marathi-English
bilinguals

Adeetee Bhide, Soniya Gadgil, Courtney M. Zelinsky, and
Charles Perfetti

Learning, Research, and Development Center, University of Pittsburgh, Pittsburgh,
PA, USA

The extent to which speakers of alphasyllabaries develop phonemic awareness is unclear. In
alphasyllabaries, diacritics are used to mark all vowels following consonants, except for the
schwa vowel, which is inherent in every consonant, and is marked or unmarked depending on
its position within a word. We used Marathi as an example alphasyllabary language to explore
schwa awareness. We tested the awareness shown by Marathi-English bilinguals for the schwa
vowel compared with awareness for marked vowels and with vowel awareness in English. In
Marathi, participants were significantly more accurate at identifying initial schwas (expressed
by a graph) than medial (unexpressed) or final schwas (expressed by a diacritic) and were
more accurate at identifying other vowels in the medial or final positions than the schwa.
Across languages, participants were significantly more likely to omit medial and final schwa
vowels in Marathi than in English. The results suggest that biliterate speakers of
alphasyllabaries have general awareness of phonemes but not inherent vowels. More generally,
the results suggest that phonemic awareness depends specifically on the expression of the
phoneme in writing, in alignment with previous research that shows literacy effects on
phonemic awareness.

Keywords: Alphasyllabary; Inherent vowel; Bilingual; Schwa; Devanagari; Phonemic
awareness.

The extent to which speakers of alphasyllabaries develop phonemic awareness is unclear.
Previous research has shown that learning to read an alphabetic orthography promotes
phonemic awareness, whereas learning to read morphosyllabic (logographic) Chinese may
not. Pre-literate children (and illiterate adults) generally can identify and manipulate
syllables, but not phonemes. Literacy in an alphabetic script supports an ability to identify
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and manipulate phonemes (Morais, Cary, Alegria, & Bertelson, 1979; Read, Zhang, Nie, &
Ding, 1986). However, orthography-specific features can cause problems for literates on
phonemic awareness tasks; for example, people will correctly report that ‘rich’ has three
phonemes but incorrectly report that ‘pitch’ has four phonemes since they “perceive” the
silent <t> (Ehri & Wilce, 1980). Less is known about the extent to which reading an
alphasyllabary promotes phonemic awareness.

Alphasyllabaries, which express languages spoken in South Asia as well as in Ethiopia
and Eritria, are so called because their writing systems combine features of alphabets and
syllabaries. True syllabaries have unique symbols for each syllable that do not represent the
constituent phonemes of the syllable. For example, the graphs for <ku> and <ka> may not
share visual features despite sharing the phoneme /k/, in contrast to alphabetic writing where
each graph represents a phoneme (the letter <k> represents the sound /k/). Alphasyllabaries
have symbols that represent the syllables of the language, but the subcomponents within
these symbols represent phonemes, e.g., the graphs for <ku> and <ka> share a subcomponent
that represents /k/; <ku> and <pu> share another subcomponent that represents /u/.

In South Asian alphasyllabaries, all graphs (called akshara) have both primary and
secondary forms. A vowel’s primary form is used only when the vowel does not follow a
consonant, typically at the beginning of a word. When a vowel follows a consonant, a
diacritic on the consonant indicates the vowel. Consonants are typically in their primary
form and are in their secondary form only when they are ligatured together to form a
consonant cluster.

The primary form of a consonant includes an inherent schwa. In some South Asian
languages, such as Hindi and Marathi, both of which use the Devanagari script and are
derived from Sanskrit, the schwa is always suppressed (not pronounced) when the
consonant is marked with a diacritic or is an initial or medial position within a ligatured
consonant cluster. Although most single consonants are pronounced with a schwa, this
schwa is sometimes suppressed, as when a word ends with a consonant or when the
consonant occurs at a syllable boundary (schwa syncopation rule). Because schwas
typically are suppressed after final consonants, a diacritic called an anuswara is placed
over the final consonant if the schwa is to be pronounced (see Figure 1).

The inherent schwa is a property of the writing system and all consonantal akshara have
an inherent schwa. For the purposes of this paper, when a schwa is pronounced in a word,
but there is no orthographic marker to denote its presence, the schwa will be called
unexpressed (in the spelling). For example, 37 Tx (gently) would be fully transcribed as
/alagada/ but would be pronounced as /algad/. The /g/, /I/, and /d/ have inherent schwas,
but there is only one unexpressed schwa, following the /g/. The schwas at the syllable
boundary and at the end of the word are not pronounced. A halanta or virama is used in
Sanskrit to indicate that the schwa is not to be pronounced, but it is rarely used in modern
languages; native speakers have an intuitive understanding of when to pronounce the
schwa (Salomon, 2000). When transcribing South Asian languages using Roman letters,
the letter <a> is used to represent the schwa sound and is often inserted after every
consonant which does not have a diacritic, regardless of whether the schwa is pronounced.
For example, 379 would be transcribed as <alagada>. Although the inherent schwas
following the /1/ and /d/ are not pronounced, they are included in the transcribed word. This
phenomenon raises the question, “Are native speakers consciously aware of whether or not
the schwa is pronounced?”

Here we explore this question through a study of Marathi, a language written in an
alphasyllabary. Marathi is the official language of the Indian state Maharashtra, and there
were 96 million speakers of Marathi worldwide as of 2006 (Wali, 20006). It is derived from
Sanskrit and written in the Devanagari script. Marathi has 38 consonants and eight vowels,
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Figure 1. Examples of schwas and other vowels in all three word positions. Note that both schwas and other
vowels are written with an entire akshara in the initial position. Other vowels are represented with diacritics in
medial and final word positions and schwas are represented with diacritics in word final positions. Schwas are not
expressed in the orthography in word medial positions. Also note how the medial and final schwas are not
pronounced at syllable boundaries (33T, ST, %’(_cf) and when the word ends with a consonant (317, S,
ITH). Finally, remember that word final schwas are often written with an /e/ sound in formal writing; ST and

2¥d would be written as STTe¥ and %"C} respectively.

/el fal, 1il, hul, lel, /ol, /ei/, and /ou/. Length differences of the /i/ (/i/ versus /i:/) and /u/
(/u/ versus /u:/) are not phonemic; they are determined by position. However, the orthography
does distinguish between the two lengths (Dhongade & Wali, 2009). Nasals (um) and a
combination of three phonemes (aha) are also represented using vowel-like diacritics and
are taught as vowels in schools, though linguistically speaking they are not considered
vowels. All vowels can occur in word initial, medial, and final positions (Dhongade &
Wali, 2009).

To summarise, in Marathi, initial schwas are represented with their own akshara, medial
schwas are unexpressed in the orthography and final schwas are marked with an anuswara.
Some words which historically ended with an /s/ are pronounced with an /o/ in modern
Marathi, and this change is expressed in the orthography by using an anuswara instead of
the diacritic for /o/ (Pandharipande, 1997). However, in formal writing, the original
spelling and pronunciation are often preserved (see Figure 1).

Several studies have suggested that, though phonemes are grouped syllabically in South
Asian writing systems, adult biliterates who speak both a South Asian language and
English read South Asian scripts phonemically, similar to an alphabet. Reading the script
one phoneme at a time would imply that the participants have phonemic awareness. For
example, Vaid and Gupta (2002) found that adults (students at the University of Delhi,
presumably biliterate) were slowed by vowel diacritics that are written to the left of the
consonant (though they are pronounced after the consonant). This would be the case only if
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the adults were reading the words alphabetically, rather than each akshara as a whole unit.
Similarly, Kandhadai and Sproat (2010) reported that biliterate speakers of Hindi and
English find it more difficult to delete consonants in a phoneme-deletion task when their
diacritics are found either to the left of or below them.

The nonlinear display of the vowel diacritics may create spatial demands beyond those
made on alphabetic reading. Kumar et al. (2010) found that, in Hindi-English bilinguals,
the right caudate nucleus (a subcortical structure within the basal ganglia, has a role in
learning and memory) was activated while reading Hindi but not English. Another study
has shown that the right caudate nucleus becomes more activated as participants are trained
in mirror reading, suggesting that it is involved in visuo-spatial skill learning (Poldrack,
Desmond, Glover, & Gabrielei, 1998). Since the right caudate nucleus is activated in Hindi
but not English reading, Hindi presumably is more spatially complex and requires more
visual-spatial skills during decoding. However, Hindi is only spatially complex if one is
reading phonemically, first pronouncing the consonant and then the diacritic which can be
placed on all four sides of the consonant. If one is processing the script as a syllabary,
Hindi is not spatially complex. Again, these findings support the hypothesis that the
components comprising an akshara are read one at a time, rather than as a single unit.
Reading alphabetically should promote phonemic awareness. However, these studies
focused on vowels expressed with diacritics and not on the inherent vowel. It is possible
that people may have awareness for vowels expressed in the orthography, but not for
unexpressed vowels.

A study by Prakash, Rekha, Nigam, and Karanth (1993, experiment 2) found that
monoliterate adult speakers of Hindi have greater phonemic awareness than illiterates,
suggesting that literacy in an alphasyllabary does promote limited phonemic awareness.
Monoliterates were significantly better than illiterates at the phoneme-deletion task (46%
and 8% accuracy rates respectively). The literate adults showed a strong influence of the
unique orthographic features of Hindi; they found it easy to delete the /d/ from /dosi:/,
since the /o/ is represented by a diacritic, but hard to delete the /n/ from /nadi:/, because the
schwa is unexpressed. The most common answer was /di:/. However, another experiment
(Prakash et al., 1993, experiment 3) found that Kannada-English biliterates have high
levels of phonemic awareness (99% accuracy). (Though Hindi and Kannada are written in
different scripts, they are both alphasyllabaries with similar phoneme-grapheme mapping
systems.) Prakash et al. (1993) argue that monoliterate speakers of alphasyllabaries have
limited phonemic awareness but biliterates have fully developed phonemic awareness and
that “learning an alphabetic code can alter the processing of the non-alphabetic system that
one might have already acquired” (p. 68).

One shortcoming of the Prakash et al. (1993) study was that its stimulus selection did
not allow for the testing of inherent vowels. It had 24 stimuli, and, of those stimuli, only
the three stimuli that involved deleting initial consonants which were followed by vowels
were capable of demonstrating difficulty with inherent vowels. Furthermore, this stimulus
type is only capable of demonstrating difficulty with an inherent vowel if the initial
consonant is followed by a schwa, rather than another vowel (similar to deleting the /n/
from /nadi:/ in Hindi). Probably only one stimulus met this criterion, though it is possible
that two met this criterion, or none at all. Therefore, the materials used in the Prakash et al.
(1993) study do not allow us to conclude that biliterates show more awareness for inherent
vowels.

The present study examined Marathi-English bilinguals’ phonemic awareness for
vowels in both languages using a phoneme dictation task (asking them to decompose
words into their constituent phonemes). This task generates rich data with observations on
every phoneme in a stimulus. The stimuli were chosen in such a way that awareness of the
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schwa vowel could be fully examined, in contrast to the Prakash et al. (1993) study. Given
the findings that orthography-specific features can affect phonemic perception (Ehri &
Wilce, 1980), we hypothesised that participants would show awareness of all initial
vowels, since they are represented with an akshara. Participants would also show
awareness of all medial and final vowels, except the schwa, since they are represented
with diacritics. In contrast, participants should struggle with medial schwas, since those are
unexpressed in the orthography. Participants may or may not have awareness for the final
schwa; it is orthographically represented with an anuswara but not in many formal texts, so
participants may have less familiarity with the anuswara than with other diacritics. It is also
taught later in schooling, so heritage Marathi speakers with limited Marathi schooling may
not have learned it. We also expected the participants to show awareness of all vowels,
including the schwa, in English, since they are always represented with a vowel.

Although we hypothesised that our Marathi speakers would omit the medial and,
perhaps, the final schwas in Marathi, there is another possibility. Perhaps they would know
that all Marathi consonants have an inherent schwa, but would not be aware when it is not
pronounced. The Marathi speakers then may add schwas after every consonant that does
not have a diacritic, even when it does not belong there, similar to how the letter <a> is
added after every consonant which is not followed by another vowel when transcribing
Marathi into English.

Notice that finding more difficulty with medial schwas than with other vowels in the
same position does not require an orthographic explanation based on the schwa being
unexpressed. Because the schwa is a minimal vowel, it may be phonologically less salient
than the other vowels. A phonological explanation is possible even if initial schwas
(expressed with an akshara) produce better performance than (unexpressed) medial schwas.
Because phonemes occurring at an edge are more salient, this could again be a
phonological difference. We addressed this problem by including the English stimuli. In
both Marathi and English, schwas can occur in all word positions and in both stressed and
unstressed positions (we considered both the /o/ and /a/ in English to be schwas to more
closely match Marathi’s phonology). We predict that in both languages people will struggle
with medial schwas since they are not phonologically salient. However, this difference will
be larger in Marathi due to orthographic influences.

METHODS
Participants

Participants were 23 Marathi-English bilinguals recruited from the Pittsburgh and New
Jersey communities (11 males, mean age = 35 years, range = 18-81 years). The participants
were recruited based on their ability to fluently understand and speak both languages. The
ability to fluently read and write was not a criterion, allowing us to examine whether
written fluency interacted with phonemic awareness. Nineteen participants were born in
India, three in the United States, and one in Canada. Of the participants born in India, one
was visiting relatives in the United States and one had moved to the United States as a
child. Eight of the participants born in India were between the ages of 22 and 30 and had
been in the United States for a few months to four years (the majority were graduate
students). Nine of the participants born in India were over the age of 35 and had been in the
United States for an average of 21 years (range: 10-44). The participants born in North
America were between the ages of 18 and 24 and were studying either at the undergraduate
or postgraduate level. The experiment was approved by the University of Pittsburgh IRB.
All participants signed an informed consent form and were paid for their participation.
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Procedure

Participants were tested individually in a quiet room by the first author, a native American
English and heritage Marathi speaker. The participants completed oral fluency, speeded
reading and spelling tasks in both Marathi and English' to test their language skills. They
also completed the phoneme dictation task in both languages and a language background
survey. The language skill assessments for a given language were given prior to the
phoneme dictation task in that language to help participants get into that languages’
mindset. To further help participants get into the mindset, the experimenter and the
participant spoke only in the language being tested. The order of the presentation of the
two languages was counterbalanced across participants. The language background survey
was given either at the start of the session, in between the two languages, or at the end of
the session, depending on convenience. After the testing session, participants self-reported
their strategies for the phoneme dictation task. The participants were not told the purpose
of the study.

Materials

Oral fluency task
Participants named as many animals as they could in one minute.”

Speeded reading

The Test of Word Reading Efficiency (TOWRE) version A (Torgesen, Wagner, &
Rashotte, 1999) was used to measure English reading. Since there are no standardised
Marathi reading measures, we created one to be similar to the TOWRE (Appendix A). The
words were ordered from easiest to hardest based on orthographic features; diacritics were
not introduced till the sixth word, ligatured consonants were not introduced till the 26th
word, and three consonants ligatured together were only present in the last word.

Spelling

Twelve words from the Wide Range Achievement Test (WRAT) spelling test (blue version)
were chosen for the English spelling test (Jastak & Wilkinson, 1984).” Twelve Marathi
spelling words were chosen to approximately match the English words in difficulty (see
Appendix B). The words were ordered in terms of orthographic complexity; consonant
ligatures were not introduced till the eighth word and three consonants ligatured together
were only present in the last word. The participants wrote and orally defined* the words
that the experimenter read aloud.

Phoneme dictation

There were 79 words per language (see Appendix C). Two random orders of both
the Marathi and English stimuli were created and counterbalanced across the participants.
The words were pre-recorded, the English by a native American English speaker and the
Marathi by a native Marathi speaker. If a participant indicated trouble hearing a word, the
experimenter either replayed the recording or said the word. The participants were asked to
“listen to the sounds in the word and then say those sounds slowly”. The following

'The tests can only be used for comparing participants within a language because we cannot confirm that the
English and Marathi versions were equated for difficulty.

2Scoring was very lenient, both males and females of the same species (e.g. lion and lioness) and names and
examples of a category (e.g. snake and python) were counted as correct.

The words were not homonyms, so context was not needed to spell them correctly.

“Definitions were accepted in either English or Marathi, or the participants could use the words in a sentence.
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examples were provided because they are very similar across languages: English: “pretty is
/p-r-1-t-i/”, Marathi: “dydy is /p-r-i:-t-i/”. In each case, the phonemes were spoken as
separate sounds by the experimenter. The minimal voicing needed to pronounce the
consonant was kept as short as possible. If a vowel followed that consonant, the
participants were then expected to pronounce that vowel in isolation as well. As this study
was mainly concerned with vowels, only the vowel responses were scored. Each vowel
(either a schwa® or another vowel) in one of three positions (initial, medial or final) was
scored as correct, mispronounced, or omitted.® It was considered omitted if it was not
spoken in isolation. If a participant inserted a vowel in between consecutive consonants or
after a final consonant, the consecutive consonants/final consonant was scored as incorrect
(otherwise it was correct). There were at least 18 examples of each of these categories
within each language. The participants also rated how well they knew each word on a scale
of 1-57 immediately after repeating it back phoneme-by-phoneme.

The English and Marathi words were matched for CV structure, with the exception of
schwa-final words, which could not be matched. For example, the word 3raauft /af"wenj:/
was matched with ‘injury’ /IIlCEQ.Ii/ because they both have the structure VCCoCV. There
were at least 15 examples of each category within the English-Marathi pairs.

Because we were primarily concerned with vowel awareness, none of the Marathi
stimuli contained any consonants that could be confused. There were no ligatured
consonants, nasals marked with an anuswara,® or akshara that represent two phonemes
(e.g., & /kfo/). The two diphthongs, /oi/ and /ou/, also were not present in the stimuli.

The Marathi section was scored by the first author and the English section by the third
author. Though they were aware of the purpose of the experiment, the scoring rubric was
objective so their knowledge could not affect the scores given.

Language history questionnaire
A slightly edited version of the Language History Questionnaire (Tokowicz, Michael, &
Kroll, 2004) was used to assess the participants’ language background.

RESULTS

We report first results for participants’ Marathi- and English-language skills and familiarity
with the Marathi and English words used in the study, then report the results for the main
experimental task, the phoneme dictation task.

Language skills

All participants were fluent in English but their Marathi skill varied greatly. This wide
range can be seen in Table 1, which shows quartile scores on the oral fluency, reading and
spelling tasks and various self-report language abilities for both languages. On balance, the
participants who were born in India (who tended to be older than the participants born in
North America) were better at Marathi. Marathi skill had no effect on performance on the

Both A and o were counted as schwas.
“Diphthongs were scored as correct if they were pronounced as one vowel or as two.

7’5-knew the meaning, used the word frequently; 4-knew the meaning, rarely used the word; 3-had a vague
idea of what the word meant; 2-did not the meaning but the word sounded familiar; 1- never heard the word before

8An anuswara on a final consonant indicates that the consonant is followed by a schwa; these stimuli were
included. An anuswara above an initial or medial akshara indicates that the akshara is followed by a nasal; these
stimuli were excluded.
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TABLE 1
Participants’ fluency in both languages

Language Fluency Measure Minimum 25" Percentile  Median ~ 75™ Percentile ~ Maximum

English Oral Fluency 10 17.5 21 23.5 39
Reading Attempted 87 93.5 102 104 104
Reading Correct 87 92.5 100 103.5 104
Spelling 8 9 9 10 12
Reading* 7 9 10 10 10
Writing* 6 9 9 10 10
Conversational Fluency* 7 8 9 10 10
Speech Comprehension* 7 8.5 9 10 10

Marathi Oral Fluency 4 8.5 14 19 27
Reading Attempted 11 59 78 84.5 104
Reading Correct 6 53 78 81.5 100
Spelling 1 7.5 12 12 12
Reading* 2 8 9 10 10
Writing* 1 6 8 10 10
Conversational Fluency* 6 8 9 10 10
Speech Comprehension* 7 9 10 10 10

Note: The * indicates that the value was self-reported (scale of 1-10). The maximum scores on the reading and
spelling tasks were 104 and 12 respectively. Note that seven participants finished the English reading task in less than
45 seconds, but none of the participants had time remaining on the Marathi version.

phoneme dictation task. All participants had had some exposure to languages besides
English and Marathi, and 17 were fluent in a third language, the most common being
Hindi. Some interference from their other languages was seen on the oral fluency task; for
example, three participants named at least one animal in Hindi instead of Marathi.

Familiarity with materials

Although the average rated familiarity was high for both Marathi and English, it was
higher for the Marathi than for the English stimuli, 4.4 and 4.1 respectively; 2-tailed paired
t-test #(22) = 2.92, p = .008. If familiarity is important in the task, more errors should occur
in English. If more errors occur in phoneme dictation with the Marathi stimuli, this
strongly suggests that any differences between the languages are due to orthography rather
than familiarity.

Phoneme dictation task

The results—the mean proportion of correct, omitted and mispronounced responses for
vowel stimuli—are shown in Table 2. The key result for the question of orthographic
effects between the languages was that Marathi produced both more omissions of schwa
vowels in the medial and final positions of words, and more insertions of schwa vowels in
between consecutive consonants and after final consonants than did English. These results
were in addition to effects that were shared across the languages—medial schwas produced
more errors than other medial vowels and also more errors than schwas in other positions.
The statistical analyses that support these conclusions are detailed in the following
paragraphs.

The presentation order of the languages did not have an effect of accuracy, therefore the
following analyses collapse across order of presentation. The proportions of omitted and
mispronounced responses for the vowel stimuli were analysed in two separate three-factor
analyses of variance: Language (2 levels: Marathi and English) x Vowel Identity (2 levels:
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TABLE 2
Performance on the phoneme dictation task

Final Consecutive Final

Language  Response type Initial schwa — Medial schwa Final schwa Initial vowel Medial vowel vowel consonants consonant

English Correct .97 (.05) A2 (.25) .16 (.27) .69 (.24) .60 (.19) .80 (.19) 97 (.05) .88 (.14)
Mispronounced .02 (.04) 21 (.14) 74 (31) .30 (.24) 28 (.15) .06 (.06) - -
Omitted/ .01 (.02) 37 (27) 12 (22) .01 (.03) 13 (.19) 13 (21) .03 (.05) 12 (.14)
Incorrect

Marathi Correct .92 (.16) .20 (.36) 35 (41) .69 (.36) 91 (.18) 93 (.10) .83 (.32) .83 (.34)
Mispronounced .08 (.16) .01 (.01) .01 (.02) .30 (.36) .01 (.01) .01 (.02) - -
Omitted/ 0 (0) .79 (.36) .64 (42) 0 (.02) .09 (.18) .06 (.10) 17 (.32) 17 (.34)
Incorrect

Note: The mean and (SD) of the proportions are shown.
Examples of Response Types:

Incorrect consecutive Incorrect final
Language  Stimulus Correct Mispronounced Omitted consonants consonant
English unravel A-n-I-2-v-o-1 A-n-I-g-v-i-1 A-N-1-v-9-] A-D-i-I-g-v-o-1 A-n-I-g-v-o-1-i
A-n-Ig-v-o-1
A-n-I-zev-o-1
Marathi iy 9-d-n-i-w-o-r o-d-n-i-w-o-r 9-d-n-w-o-r 9-d-i-n-i-w-o-r 9-d-n-i-w-o-1-1
9-d-ni-w-o-r
9-d-n-iw-o-r

S103443 VMHOS LN3IY3HNI

L8
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TABLE 3
Pairwise comparisons between English and Marathi

Vowel identity Vowel position Error type Mean difference Significance
Schwa Initial Mispronounced —.057 .108
Omitted .009 .030*
Medial Mispronounced 205 <.001*
Omitted —415 <.001*
Final Mispronounced 728 <.001*
Omitted —-.537 <.001*
Other Vowel Initial Mispronounced —.005 952
Omitted .005 426
Medial Mispronounced 269 <.001*
Omitted .040 204
Final Mispronounced .057 <.001*
Omitted .074 .018*

Note: The Bonferroni-Sidak method was used to correct for multiple comparisons. A positive difference indicates
that the proportion in English was greater than the proportion in Marathi. * indicates p-value < .05.

schwa or other vowel) x Vowel Position (3 levels: initial, medial and final). For both
analyses, the three-way interactions were significant, F(2, 44) = 25.700, p < .001 and F(2,
44) = 47.474, p < .001 for omitted and mispronounced, respectively. The 2-way interactions
between Vowel Identity and Vowel Position were also significant, English omitted: F(2, 44)
= 24.244, p < .001, Marathi omitted: F(2, 44) = 50.315, p <.001, English mispronounced:
F(1.390, 30.586) = 109.805, p < .001, and Marathi mispronounced: F(1.012, 22.273) =
11453, p = .003.° The differences reflected in these interactions are shown in Tables 3, 4,
and 5. Table 3 shows the comparisons between Marathi and English, Table 4 shows the
Vowel Identity comparisons and Table 5 shows the Vowel Position comparisons.

Medial schwas were difficult for participants in both languages, suggesting some effects
of phonology. They were significantly more likely to be omitted than other medial vowels
in both English and Marathi. They were also more likely to be omitted than were initial and
final schwas in English and Marathi (marginal for comparison with Marathi final schwas,
significant for rest). However, consistent with our hypothesis, they were significantly more
likely to be omitted in Marathi than in English, suggesting effects of orthography above

TABLE 4
Pairwise comparisons of vowel identity in English and Marathi

English Marathi
Error Type Vowel Position Mean Difference Significance Mean Difference Significance
Mispronounced Initial —.281 <.001* —.228 .003*
Medial —.065 .034* .000 .878
Final .674 <.001* .002 .665
Omitted Initial .000 977 —.005 162
Medial 248 <.001* .703 <.001*
Final —.026 383 .585 <.001*

Note: The Bonferroni-Sidak method was used to correct for multiple comparisons. A positive mean difference
indicates that the proportion is greater for schwas than for other vowels. * indicates p-value < .05.

The Greenhouse-Geisser correction was used because the sphericity assumption was violated.
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TABLE 5
Pairwise comparisons of vowel position in English and Marathi

English Marathi
Vowel Vowel Vowel Mean Mean
Error Type identity ~ position #1  position #2  difference  Significance  difference  Significance
Mispronounced ~ Schwa Initial Medial -.192 <.001%* .071 147
Initial Final -.718 <.001* .067 116
Medial Final -.527 <.001* —-.003 .878
Other Initial Medial 025 .898 299 .002*
Vowel Initial Final 237 <.001* .298 .002*
Medial Final 212 <.001* —-.001 .990
Omitted Schwa Initial Medial —-.365 <.001* —-.790 <.001*
Initial Final —-.097 .098 —.643 <.001*
Medial Final 268 <.001* .146 .085
Other Initial Medial -.118 .013%* —.082 125
Vowel Initial Final —-.123 .018* —-.054 .052
Medial Final —.006 979 .028 468

Note: The Bonferroni-Sidak method was used to correct for multiple comparisons. A positive mean difference
indicates that the proportion is greater for Vowel Position #1 than #2. * indicates p-value < .05.

and beyond those of phonology. Final schwas were difficult only in Marathi. They were
more likely to be omitted than other final vowels in Marathi, but not in English, and were
more likely to be omitted than initial schwas only in Marathi. Consistent with our
hypothesis, there was a significant difference between the languages in terms of final
schwa omission. In contrast, participants were significantly more likely to omit initial
schwas in English than in Marathi. Furthermore, in Marathi, participants were just as likely
to omit initial schwas as other vowels in the initial position. These data show that, in
Marathi, people do not struggle with the schwa vowel in general. Rather, difficulty with the
schwa vowel interacts with vowel position, and hence orthographic saliency.

In English, participants were significantly more likely to mispronounce both schwas and
other vowels in the medial and final positions than in Marathi. This could be due to
Marathi’s greater transparency, making the orthographic representations more useful in
completing the task. Although it is possible that some of these mispronunciations were due
to accent, others were clearly due to orthography (e.g., for the word ‘odor’, pronounced
/odar/, responding /o0-d-o-1/).

We also tested for the insertion of vowels in the phoneme dictation task. Participants
were less likely to insert vowels in English than in Marathi and this difference was greater
for vowels inserted in between consecutive consonants than for vowels inserted after final
consonants, F(1, 22) = 6.088, p = .022. Participants tended to insert vowels in English due
to orthography; 60% of vowels inserted after final consonants were in words containing
silent <e’s> at the end (e.g., for ‘arise’ answering /o-r-ar-z-i/). In contrast, people tended to
add vowels in Marathi because they knew that all consonants have inherent schwas, but
were unaware of when the schwa was not pronounced. Ninety-seven percent of the vowels
people inserted in Marathi were schwas whereas only 59% of the vowels that people
inserted in English were schwas, confirming that they were inserting these vowels in
Marathi because they were unaware of which consonants had inherent schwas.

Since each Marathi word was paired with an English word with the same structure
(except for the words which end with schwa), we analysed the pairs using McNemar’s test.
Unlike the previous analysis, this analysis controls for the environment around the vowel
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TABLE 6
Percentage of correct responses to Marathi stimuli by subgroup

Subgroup Medial Final Consecutive Final

number Subgroup name n schwas schwas consonants consonants

1 Medial and Final Schwa 15 39 7.0 95.1 96.8
Omission

2 Medial Schwa Omission 4 8.3 83.8 96.3 86.8

3 Schwa Insertion 3 97.2 88.3 4.9 53

4 High Accuracy 1 87.5 100 82.4 84.2

in question (e.g., length of word, exact sequence of consonants and vowels, etc.). It
combined the correct and mispronounced items to test for awareness of the presence of the
vowels irrespective of correct pronunciation. The words were paired by participant and by
structure of the words, simultaneously controlling for individual differences and the
environment surrounding the vowel in question (e.g., length of the word). Consistent with
the results reported above, in Marathi participants showed less awareness of medial
schwas, > (1) = 109.4, p < .001 and incorrectly inserted schwas in between consecutive
consonants: y* (1) = 52.3, p < .001 and after final consonants: y* (1) = 7.2, p = .007.
Furthermore, participants showed more awareness of other vowels in the medial and final
positions in Marathi than in English, medial vowels: y* (1) = 5.8, p = .016 and final
vowels: y* (1) = 15.6, p < .001. They also showed more awareness of initial schwas in
Marathi: * (1) = 5.0, p = .025, but not for other vowels in the initial positions, p = .41.

The results so far do not capture the individual variability that we observed. Some
participants tended to omit all of the medial schwas but did not insert schwas
inappropriately, whereas other participants never omitted schwas but regularly inserted
schwas inappropriately. In fact, four unique subgroups could be observed: (1) medial
and final schwa omission pattern: participants who omitted both medial and final schwas
and did not incorrectly insert schwas; (2) medial schwa omission pattern: participants
who omitted medial schwas and did not incorrectly insert schwas; (3) schwa addition
pattern: participants who did not omit schwas, but added schwas in between consecutive
consonants and after final consonants; and (4) high-accuracy pattern: participants who
had high accuracy with all schwas (see Table 6). The third subgroup knew that all
consonants in Marathi had an inherent schwa, but were not aware of when it was
deleted.

We examined whether these subgroup profiles in Marathi phoneme dictation perform-
ance were associated with other measures of the study.'® The subgroup profile was not
associated with English fluency (includes scores on the oral fluency, reading, and spelling
tasks and their self-reported fluency measures), Marathi fluency, or trilingual status, all
ps > .27. Nor was it associated with the proportion of omitted or mispronounced responses
in the English phoneme dictation task, both ps > .48. However, subgroup was a significant
predictor of the likelihood of adding a vowel in between consecutive consonants or after a
final consonant in English, ¥ (2, 19) = 13.238, p < .001. Specifically, participants in
subgroup 3 (schwa addition pattern) when responding to English stimuli were more likely
to add vowels in between consecutive consonants and after final consonants than were
participants in subgroups 1 (medial and final schwa addition pattern) and 2 (medial schwa

YGroup four was not included in the following analyses because it only had one member.
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addition pattern), all ps < .045. Thus this group of participants added vowels incorrectly in
both Marathi and English.

One interesting qualitative observation was that when a Marathi word started with an
initial vowel other than the schwa, (for example, /a/), many participants produced two
vowels, beginning with a schwa; for example, producing /o-a/ instead of just /a/. This could
be because in schools people are taught “3T ST STAT 3T’ which means “add a line after /o/ to
form /a/”. Just as one forms T /ka/ by adding a line after the base  /ko/, people saw 3T /a/
as being formed by adding a line after the “base” 3T /o/. Of the mispronunciations that
people made on initial vowels excluding schwas, 82.7% were due to this pattern.

Some participants seemed to know about the anuswara, but were not aware of what it
represented phonemically. For example, when one woman got to the first Marathi word
containing a final schwa, she explicitly asked, “I know there is an anuswara there, but I don’t
know what sound it makes.” The experimenter demonstrated the schwa sound for her
benefit, and after that she got every final schwa correct. Another participant told the
experimenter repeatedly, whenever he heard a word with a final schwa, that “it’s only said
like that but it would be written with an /a/ sound”. Thus, he clearly had some awareness of
the final schwa. However, when he was asked to break up the word phonemically, he never
produced the final schwa sound as a separate phoneme. Another participant put more
emphasis on the final consonant in words that had an anuswara, because he thought that the
anuswara indicated emphasis, and not a phoneme. A fourth explicitly asked about the
inherent schwas before the experiment began. He also gave an example in which the word
ended with a consonant and asked if he should say schwa after that consonant. The
experimenter told him to pronounce them when he heard them (and gave an example) and to
omit them when he did not, such as in the example he gave. However, during the experiment,
he added schwas in between nearly every pair of consecutive consonants and following
nearly every final consonant. Although he was explicitly told that some consonants are not
followed by a schwa, he did not have enough awareness of the vowel to hear the difference.

DISCUSSION

Our results are that Marathi-English bilinguals do, in general, show phonemic awareness in
Marathi, but they struggle specifically with medial and final schwas. This is because medial
schwas are not orthographically represented in the script and, although final schwas are
represented with an anuswara, our participants seemed to be unaware of the phoneme it
signifies. They either omitted these schwas or inserted schwas after every consonant that did
not have a diacritic, regardless of whether the schwa was present or not. These effects are
orthographic, not phonological, because if they were phonological, one should see a similar
pattern of results in English. Some phonological effects were seen; for example, medial
schwas were difficult in both languages. But, they were more likely to be mispronounced in
English but omitted in Marathi, suggesting orthographic influences as well.

These results contrast with Prakash et al.’s (1993) findings that biliterate speakers of
alphasyllabaries, but not monoliterate speakers, showed awareness for all phonemes
(including, presumably, inherent vowels). Although this contrast in results might be due to
task (phoneme deletion vs. phoneme dictation) or language differences, it is more likely a
reflection of the greater opportunity in the present study to observe effects on medial schwa
vowels. The present results suggest some limits on the extent to which learning an
alphabetic language transfers awareness of phonemes to a bilingual’s alphasyllabary
language. The alphasyllabary’s distinctive orthographic structure can exert its own
influence on phonemic representations.
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Although our participants varied greatly in terms of their Marathi literacy skills, we did
not see any significant differences between the highly skilled and the less skilled participants
on their Marathi phoneme dictation performance. None of our participants were illiterate in
Marathi, suggesting that even low levels of literacy can affect phonemic awareness. A study
that compares Marathi-English bilinguals who are literate only in English with biliterate
bilinguals would be useful to verify that it is literacy in an alphasyllabary that is uniquely
responsible for these phonemic awareness patterns. Illiterates in Marathi may imagine the
Marathi stimuli written in Roman letters and thus would not have trouble with the medial
and final schwas. In fact, the participant with the lowest level of skill in Marathi did report
using this strategy to a limited extent. She got the final schwas correct because she was
imagining the words in Roman letters, ending with the letter <a>. However, her limited
Marathi schooling did have an effect, as she tended to miss medial schwas.

Although the participants could be divided into distinct subgroups based on their
performance on the Marathi phoneme dictation task, the group profiles were not very
predictive of other individual differences. The specific profiles could reflect unmeasured
variables, such as instructional practices in the schools they attended or knowledge of other
languages. For example, the only participant with high accuracy across the board reported
using her knowledge of Sanskrit to help her; since Sanskrit marks consonants which do not
have a schwa, she had greater awareness for the vowel.

The extent to which our participants were misled by English’s lack of transparency
was surprising given their skill level in English. Many participants pronounced the vowel
used to spell the word rather than the vowel sound they heard and added vowel sounds in
words that have silent <e’s>. Although one might wonder about the phonetic difference
between the participants’ English pronunciation and the American English of the stimuli
they heard, the pattern of errors suggests that such a difference was not a cause of the
error patterns. For example, speakers with an Indian accent do not pronounce the medial
<o0> in ‘odor’ as /o/, nor do they pronounce ‘arise’ as /oraizi/. Perhaps learning a
transparent first language made it difficult for participants to understand that they could
not rely solely on orthography to complete the task. This finding does raise the question
whether people who are bilingual in another transparent first language (e.g., Finnish,
Korean) and English would find phonological awareness tasks especially difficult in
English as well.

Our main conclusion concerns the effect of literacy on phonemic awareness. The
specificity of our results—the pattern of errors was specific to the conventions of written
Marathi compared with written English—demonstrates again that generalisations about
phonemic awareness, once literacy has been attained, are constrained by how phonemes
are expressed in the orthography. Thus, the question of whether alphasyllabaries, compared
with alphabets, promote or inhibit awareness of phonemes has a two-part answer, at least
for adult bilinguals who are literate in both an alphabet and an alphasyllabary. An
alphasyllabary enables phonemic awareness through its alphabetic component, while
selectively inhibiting the ability to demonstrate awareness for phonemes whose representa-
tions are not reliably expressed in the orthography.
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APPENDIX A: Marathi Reading Task

Practice (this page) and test (next page) words shown

3T
%S
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APPENDIX B: English and Marathi spelling tasks

in 1. %
make 2. dMmel
must 3. §er
explain 4. ST
material 5. 9OdE
advice 6. HIAIR
executive 7. Rem
decision 8. aTEAGEd
lucidity 9. TIAEY
medieval 10. gATAT
malfeasance 11. gsom
vicissitude 12. ¥R

Details about test administration: The words in the spelling test were ordered in terms of
difficulty and the difficulty level of the spelling test was titrated according to a person’s
score on the speeded reading task. For every column of words that a participant attempted
to read, he/she could skip three words on the spelling test. If the participant misspelled a
word, the unadministered words were administered in reverse order until the participant
spelled three consecutive words correctly or question #1 was administered. At that point,
the normal order resumed. The task ended when the participant misspelled 3 consecutive
words or #12 was administered. The participants were given credit for all of the

unadministered words at the beginning of the test.
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o Zz
=} v
z s
=}
= g slz|=lé|2|z]2]4
2 2 E S| =2 |E |5 |8 |5
E X X IPA of D s le|ls2|s|=|E|e2|8 X
z Marathi English Marathi § ~ 2 L€ |8|Z|& = English IPA of
g Word Translation Z el & S|E|2 |2 |5 |¢ Word English word
El Word a Z | = c | & |2 |2 |2
g o s |2 |2|s|2|2|E |2
<] @ 2 8 Sl |E |7 |& |
g 2| #
S 5]
=1 o
E 3
1| ST acouple, a zodpa CVCCs 1)1 1
married pair
2 h:[_}??ﬂuT churning g'usalno CVCaCCo 1 |1 1
3 TS a slippery spot gasordo CaCaCCa 2 1 1
et a sieve, a
4 strainer, a filter galno CVCCa 1 1 !
5 NS a leak oolto CaCCo 111
6 TWesuT atoy K'sno CVCCa 1|1 1
7 @ coconut K"obra CVCCa 1 1 1
8 FRel bitter gourd karlo CVCCa 1|1 1
9 b (he) took oatlo CVCCa 1)1 1
10 3 sideways adwa VCCa 1 1 1
11 B IsEC (he) found it sapadlo CVCaCCa 1 11 1
12 W (he or it) lost fioravla CaCaCCo 2 1 1
13 | g incorrect tsukitsa | CVCVCo 1 2
14| RE green fiirwo CVCCo 11 1
15| RS dry kordo CVCCo 1)1 1
16 AT behind mag{;e CVCCa 1 1 1
17 AT men, people manso CVCCa 1)1 1
18 | ERETS house rent g"orb"ado CaCCVCa 1 1|1 1
19 KiCrc) the sacred thread zanwa CVCCa 1)1 1
20 | eEreot a vase for dlupatne | CVCVCCa 1] 2
> holding incense
21 3T grandfather azoba VCvev 1 1 1 alleyway ®liwer
22 | 3R sky-blue akafi: vevev 1 1 1 ideally adioli
23 3Ardrst sound awaz VCvC 1 1 1 iris avLis
24 | 3med already ad"i:ts vCve 111 eyelid aild
25 3R eleven okra aCCV 1 1 1 undo Andu
2 | I 1) vomit 2) ulti: veev 1 1 1| elbow ¢lbou
upside down
27 3T orphan onat" aCVC 1 1 1 alive alarv
28 3eNH boy’s name afok aCVC 1 1 1 arise Q1aiz
one who is .
29 | TS undefeated oparagjit | oCaCVCVC 1 1 1 2 unabated Anobertrd
30 3H many ansk aCVC 1 1 1 align olam
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31 3eldle gently algad aCCaC ulcer Alsar
32 | 3sfoEr | " toi;;irs}]ell' adniwer ACCVCaC unravel Anzeval
33 3f@ | all-encompassing okl aCVC anneal anil
without any
34 | 3{hROT reason, okaran, aCVCaC aligner olamaz
unprovoked
35 3T eighteen of'ra aCCV ulnae Alni
36 | 3faTT alot otonat, aCVCVC alluded oludid
37 3rfedy girl’s name aditi: aCVCV abaci obaekar
countless,
38 | 3eTOIA innumerable, aganit, aCaCVC unaware ANOWEDr
incalculable
39 CIEGE boy’s name yjit, aCVC about abaot
40 3-|'rFﬂET girl’s name omofia aCVCV aweary owiari
41 3T girl’s name onura aCVCV agouty oguti
42 | 37l recently alikads aCVCaCV anomaly anpmali
43 3g30T to open ug'adng VCaCCV energy enoxdsi
44 3D lentil soup usal. VCaC opal oupal
45 39 fasting upas veve opine oupam
1) us 2) you
46 39Ot (respectful tensc) apan_ VCaC onus ounas
of this side, of o e -
47 Sehsdl this place ikodtsa VCaCCV agency erdzonsi
48 | 3T incantation arti: veev Alfie wlfi
49 | 3REOY to yell oradns VCaCCV evenly ivonli
50 | 3m@geey | foeonractio | e | veveey acidly wsidli
<) shrink
51 KiIIE the front, the aghadi: vCcvev O’Leary olraxi
vanguard
52 3TSIRY unwell, ill, sick azari: VCVCV amity emiti
53 | 3Taqul memories a[hwan_i: VCCaCV injury md‘391i
acquaintance,
54| NeBE slight olok" VCaC odor odox
knowledge;
recognition
55 aXdrat doorway dorwaza CaCCVCV dirtily doatili
56 3TITE warming fire ogti: aCCV apply oplar
to swagger, to be
57 37hs0T Stiff; to walk okadns aCaCCV utterl Atarli
affectedly; to 1 Y
strut; to be proud
58 | 3AUY crime oporad” aCaCVC unakin Anokin
at present, in
59 | 3ToTehlel these times, azkal vceve argyle argail
nowadays
60 CVCCa dogma dogma
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61 VCCVCa 1 1 1 1 adenoma @dnouma
62 aCCCa 1 1 1 ultra Altra
63 aCVCa 1 1 1 Anita anita
64 aCVCa 1 1 1 amocba amiba
65 oCVCa 1 1 1 Elana alano
66 CVCaCVCo 1 1 2 Carolina keesolind
67 CVCa 1 1 Lina lina
68 CVCa 1 1 yoga yougo
69 CVCa 1 1 soda souda
70 CVCa 1 1 soma souma
71 CVCa 1 1 rota routa
72 CVCa 1 1 Illama lama
73 CCVCa 1 1 flora floro
74 CVCa 1 1 Tina tino
75 aCVCa 1 1 1 Evita avira
76 aCaCCo 1 1 1 1 alumna alamna
77 oCVCa 1 1 1 arena arino
78 aCVCa 1 1 1 aroma arouvma
79 CCVCa 1 1 drama dramo

Examples of the Category in English Stimuli 28 118 1201191191 19| 46|20

Examples of the Category in Marathi Stimuli 20 |24 120341191945 20

Examples of the Category in English-Marathi Pairs 201161 015119]18]27]20
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