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Abstract

Many Indian language (IL) speakers use English words for all STEM (Science, Technology, Engineering and Mathematics)
concepts, however elementary, ignoring the STEM vocabulary in IL textbooks up to high-school. People assume English is
necessary, and ILs are unfit, for STEM and higher education generally. English and STEM competence also mark wealth,
so parents now abandon first language (L1) schools for often woeful “English” ones even at primary level. So children learn
everything poorly: L1, English and content. To reverse this collapse, people need to use L1 more broadly. This paper calls
for IL STEM texts, crowd-sourced from STEM-trained IL-speakers, to seed such usage. We note how the texts would fit
in the linguistic landscape. They would also be important new data for computational linguistics. STEM-trained people
with rusty L1 writing, like us, will find that with the dictionaries and text online, they can write in L1—we comment on
vocabulary and help from related languages. Crowd-sourced texts vary in quality, but they can help people to use L1 for
STEM topics, and to realise that children learn content better in L1 than in bad English.
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1. Background and Overview
The Multilingual FrameNet Project (MLFN, 2017)

is using translations of the popular TED talk (Robin-
son, 2006) for cross-linguistic comparisons of specific
uses of words. We were to work (Virk and Prasad,
2018) with the Hindi, Kannada, and Telugu transla-
tions, but these had not yet been made. We translated
the talk ourselves, finding that with help from the dic-
tionaries and IL text online, even our rusty IL writing
skills could convey factual non-literary content.

That Indians can access this talk only through En-
glish is typical. There is little writing in Indian lan-
guages (ILs) about STEM (science, technology, engi-
neering, mathematics, and related subjects). This di-
minishes ILs, and harms IL speakers, as we shall see.

A body of online IL STEM1 texts, added to reg-
ularly, will help revive ILs. The texts can be crowd-
sourced from STEM-trained IL speakers, an effective
solution that will also build IL communities.

2. Indian languages today
ILs are used in daily conversation, songs, films,

television, newspapers, and to talk about politics, re-
ligion and philosophy. IL stories, poems and transla-
tions of literary works are published, if mostly in small
circulation journals. School texts up to the final year
are available in ILs (NCERT, 2012; TN Govt., 2011)
for most subjects including science and mathematics,
as are glossaries from CSTT(CSTT, 2018).

But ILs provide few college texts in STEM, and
English is needed to study at university or get a job
(Sharma, 2017; The Hindu, 2016), or just to read or
publish. Even in other fields, English is often the pri-
mary language, as a visit to any bookshop will confirm.

1We use STEM both as a noun, meaning the subjects,
and as an adjective, meaning “pertaining to those subjects”.

Governments impose official ILs on employees and
students, with examinations to be passed for promo-
tion. Why do ILs need to be imposed? Because they
have little academic prestige and no employment value
in many desirable fields: they use English terms to
deal with the simplest technical matter. All over India,
any conversation with a professional (doctor, engineer,
lawyer) is peppered with English words. The school
books and glossaries cited earlier provide the needed
STEM words in ILs, but the public rarely uses them,
and the resulting conviction that STEM can only be
spoken about in English devalues ILs, and harms all
IL based education and even thinking.

3. The costs of a devalued L1
We look at the cases of first language (L1) or En-

glish as the medium of instruction in school, and then
at an L1 being actively dismantled by its own speakers.

3.1. First language (L1) medium
Some students in rural areas, e.g. in Karnataka,

have good L1 and STEM skills, but avoid higher STEM
courses for fear of the English medium these entail
(Sharma, 2017). Poor English preparation has robbed
these students of their preferred field of study.

Many students from Tamil medium schools do well
at STEM and enter engineering colleges, but struggle
there because their school English is poor(The Hindu,
2016). Even if their college lecturers speak to them in
Tamil, the English terminology is daunting. There are
few Tamil books or other sources at college level, so
they can fail even at their favourite STEM subjects. If
they pass, English still threatens their job prospects.

These cases are bad, but redeemable, since the stu-
dents are actually well educated, with good L1 and
STEM skills. All they need is (1) better English in
high school, and (2) L1 STEM texts to help in college:



1. Remedial English and STEM English. This is a
matter of organisation, the responsibility of the
sending school, receiving college, and state gov-
ernment. There are open access resources to help.

2. Make L1 translations of key papers and parts of
books, as well as original material and L1-English
bilingual glossaries, freely available online. Thou-
sands of STEM students and professionals speak
ILs, so this material can be crowd-sourced. Accu-
mulated over time, it will help successive batches
of students. Some source material will be copy-
righted, but much is under free licenses.

3.2. English medium
The outcome depends on the quality of English.

1. Poor English: serious damage. Having seen
problems with L1 as medium, and the need for
English to get jobs, many parents pay money they
can ill afford to send their children to “English
medium” schools. Some states might move much
instruction to English (TOI Edit., 2017).
But the results may be disastrous (Mody, 2017),
because English is spoken at best very badly by
many teachers. Bilingual instruction is not pos-
sible: “teachers lack proficiency, never mind flu-
ency, in English. So, their classrooms are not
bilingual, just badly mixed up” (Mody, 2017).
The result is that children learn nothing: not En-
glish, not L1, and not the subjects being taught.
Hopefully, the children retain at least spoken L1,
from which recovery can start.

2. Good English: success and alienation. Good
English medium instruction from childhood will
remain something for the few. These often do
well with education and jobs, but other problems
lurk. For all but a very few, Indian English (IE)
is restricted to prose, with poetry and song being
the preserve of ILs. So IE is not a full language.
Those who speak IE do best if they have a full L1,
with its literature and songs, perhaps even able to
talk about their work in L1 with minimum code-
switching. Otherwise, they might end up cultur-
ally impoverished in both L1 and English.

3.3. English devalues L1 by invasion
The rush to English can take absurd forms even

outside education, with L1 speakers making their own
language more “English”, and actively damaging it.

Telugu speech now replaces many Telugu words
by English ones. So “blood” in Telugu is no longer
raktaṃ but blaḍ. Other examples among many are:
Mummy, Daddy, book, books (the plural is separately
imported), water, rice, oil, door, cotton, life, food, dog,
cat, moon, soul, body, week, month, daily, against,
common, open, enquire, and all numbers. Mostly
nouns, but no part of speech is immune.

These imports are not like “bus”,“radio” or “tele-
phone” which arrived along with the object. Nor are

they advanced terms with no Telugu equivalent; these
are unnecessary replacements of basic words. They do
not help in learning English (the imports adapt to Tel-
ugu phonology and grammar), but impoverish vocab-
ulary and make Telugu word games and songs harder.

Telugu once took rakta “of blood” and pōṭu
“thrust”, and made the transparent raktapōṭu “blood
pressure”. Now it has “b.p.”, an opaque name. Since
Telugu “blood” is now blaḍ, the loss of raktapōṭu is
itself no longer a loss of transparency (perhaps this
kind of loss should be named the raktapotu syndrome).

4. Current efforts have failed ILs
We believe a high-functioning L1 is essential to a

person’s cognitive, social and psychological well-being.
Everyone needs English for international contacts in
STEM and for business, but most Europeans, for in-
stance, use second-language English for this, while at
home doing everything in L1, including talking to doc-
tors, mechanics, lawyers and bankers.

But seventy years after independence, India is
more dependent on English than ever, and does not
have this privilege. No Indian language, most of which
are larger than most European languages, can manage
STEM without English words, and large numbers of
people are shut out of participating in STEM activities
(Sharma, 2017). We think India’s language policies
have failed, utterly—they have produced the current
situation. The example below should give pause.
Over-centralisation. The 2017 ASER report
(ASER, 2017) notes in passing how far language cen-
tralisation has gone. They found that oral rehydration
solution (O.R.S.) packets are available in only Hindi
and English—across all states in India. (To assess
whether people could read and understand written
instructions, the O.R.S. text was created in all 13
languages of the ASER survey). We can but repeat:
to enable development, and protect life, respect L1.
Books are not enough. Textbooks, and some pop-
ular books and magazines on STEM topics are avail-
able in ILs. Government has tried to take STEM to the
people in their own languages2, and individuals have
published popular science books in, for example, Tel-
ugu and Kannada (Verne, 2017; Vemuri, 2017; Hegde,
2017). Why are these efforts not enough?

Because without follow-up, books and magazines
leave you high and dry. Also, no fixed set of texts
can meet all needs. If you’re going to Italy, a book on
China does not help. English readers simply look up
Italy in Wikipedia or other regularly updated websites.
We would like to give IL readers the same luxury.

5. Clarification of our goals
The long-term goal is a high-functioning L1 in ev-

eryday speech, overturning the conviction that the sim-

2E.g., Two popular science periodicals in Hindi(Pragati,
2017; Homi Bhabha Centre for Science Education, 2017)
publish articles accessible after registering as a user and
logging in. The regional languages are looked after by state
governments, but do not have the same level of resources.



plest STEM matter is the exclusive preserve of English.
For this, IL-STEM vocabulary has to be used, regu-
larly, in L1 speech and writing. Speakers should be
able to replace English words by L1 words unselfcon-
sciously, both in conversations about technical matter,
and in college STEM texts (these latter might occa-
sionally have to invent new L1 STEM vocabulary).

The reward will be the extension of L1 immedi-
acy of understanding and expression to STEM mat-
ters. Children can see STEM being discussed in L1,
both in real life and on social media, without reach-
ing quite so often for an English word. The L1 words
from their science and mathematics books will become
real, and the word building and flow of L1 will work
here too. With good L1, and STEM acquired through
L1, the addition of English will become a less critical
second language matter.

These goals are but dreams just now. As seeds,
and continuing support for such development of ILs,
we suggest crowd-sourced open access articles.

6. Seed: crowd-sourced STEM texts
Since crowd-sourcing is crowd based, it can pro-

duce the articles and websites mentioned above, in
various languages, independent of government action
or policy other than access to the internet. Just as
cable television opened many different language chan-
nels, the internet can be used to revive ILs. People can
now improve their own languages. How well any lan-
guage group does will depend on how well their STEM
trained speakers respond to this need.

We now outline a plan to build a body of STEM
writing in L1, and say why it is feasible.
Hosting. The host for the contributed texts should
provide minimal supervision and editing, but require
proper acknowledgment of sources. It could focus on a
particular L1 and provide aids for writers: links to
online dictionaries, wiktionaries and other resources
(several noted below), and previous contributions. It
could provide tools for L1 such as parsers, treebanks,
and wordnets, and forums where subject experts can
collaborate with L1 experts, or where students can re-
quest L1 texts on specific STEM topics.
Amateur writers as contributors. Contributors
need only be fluent L1 speakers who can write about
the subject at hand (in English), and are willing to try
to do so in L1. It does not matter if they last wrote
in L1 long ago, if at all, or if their first L1 writing
is difficult and slow, and less than perfect. The goal
is only to convey the content of their ideas or of the
original text they are translating.
Low barriers to entry. Using only known contrib-
utors might offer better quality, but the first require-
ment here is to get going. Style will come with practice,
and texts can be improved.

The point is to encourage as many writers as possi-
ble, of both original texts and translations. The latter
help build parallel corpora and provide texts outside
the scope of the writer’s immediate expertise.

Won’t machine translation (MT) help? Yes,
but first we need STEM texts in ILs. Statistical MT
(SMT), such as used in Google’s translation system,
needs parallel corpora; with interest in IL technical
texts decreasing, as it is now, there will be fewer texts
for SMT to feed on, and it will be a self-fulfilling
prophecy that MT fills social needs. Our goal of
strengthening ILs breaks this downward spiral.

SMT is impressive, but less so for Telugu than for
Hindi, for instance, presumably because there is less
parallel corpus data for Telugu than for Hindi. So the
crowd-sourcing we call for will be useful even if only
to improve SMT systems3.

It does appear that even the best MT systems still
need a human to clean up the output, strengthening
our argument that MT is only a support for languages
people actually care about.

7. Notes on our novice L1 writings
We are IL speakers who write about STEM in En-

glish. Our L1 writing skills are rusty, and we have
not read much L1 literature. In our L1 writing, we
hope only to convey content. So we ourselves fit the
minimum profile of the contributors we seek.

We found that with the dictionaries and text now
online, amateur IL writing is quite feasible. This
is anecdotal, but will hopefully encourage enough IL
STEM contributions to generate more systematic data.
Notation. We use standard notation for the IL
sounds. The palatalised spirant is written š. Retroflex-
ion is shown by a dot under the letter; ṛ, a flap, is lim-
ited to Hindi and Urdu; ṇ and ṣ to Sanskritised words;
and ḷ to Telugu and Kannada. Aspirated stops are
shown thus: kh. A macron over a vowel denotes a long
vowel, and ~, nasalisation. In Hindi and Urdu, e and
o are always long, so the macron is dropped. ñ is the
nasal homorganic with the following consonant.

7.1. Resources
Listed for Hindi, but apply similarly to other ILs.

Dictionaries. Wiktionary(Wiktionary, 2017b) uses
English as the meta-language4 and offers etymologies:
(Wiktionary, 2017a) has sub-pages for words borrowed
from specific languages. Over a thousand Perso-Arabic
content words are listed for Hindi; Urdu would have
more. This is a partial list: e.g., होƔशयार hošiyār
“clever” is listed, but not होश hoš “consciousness”.

Collins English-Hindi dictionary (Collins, 2017) is
good, but limited in scope; the English example sen-
tences are excellent, but there are no Hindi ones. Clas-
sic dictionaries are available from (Univ. of Chicago,
2017). Shabdkosh (Shabdkosh, 2017) is useful for
throwing up many possible synonyms, but offers no
contexts and examples to choose between them.

3The alternative to SMT, rule based MT, goes back for
ILs at least to the Akshar Bharati group (Akshar Bharati et
al., 1996) since the early 1990’s. The Anusaaraka translator
(Anusaaraka, 2017) is a testament both to the quality of
their work, and to the difficulty of rule based MT.

4(Hindi-Wiktionary, 2017) has Hindi descriptions.



MT. Google’s translate is becoming very good in-
deed, but still needs cleanup, and does not distinguish
between forms of Hindi5.

Urdu and Hindi “share the same grammar and
most of the basic vocabulary of everyday speech”
(Flagship, 2012; Prasad and Virk, 2012); and (Bhat
et al., 2016) says they are different standard registers
or literary styles of the same language. So translation
between the two should be shallow transfer, involving
almost only lexical substitution. Apertium (Apertium,
2017) is a tool that does such jobs. Our Hindi trans-
lation of the Robinson talk begin by feeding an exist-
ing Urdu translation (Hassan and Anjum, 2006) into
Apertium, and manually cleaning up the output.

7.2. Cultural connotations
The problems of translating across “unbridgeable

cultural differences” are dealt with by (Prattipati,
2017) in the context of Bible translation to Telugu.
Perhaps surprisingly, such problems can appear in
technical matters too.

Mathematics has cultural foundations as (Raju,
2007) points out. “Proof” is translated to Hindi as
ǩमाण pramāṇ, but in mathematics the former nowadays
means logical deduction, whereas “Indian philosophy
considered empirical proof pratyakṣa as more reliable
than logical inference” (Raju, 2013). So the transla-
tion may have very different connotations, particularly
for the reader in touch with their linguistic roots.
Sanskrit for STEM? Following on from that last
remark, we note that there seem to be few STEM-
trained people who can read the Sanskrit scientific
and mathematical literature, and it seems to us that
one long term goal is to build up such a community.
Whether or not one agrees with Pollock in most of his
paper (Pollock, 2011), it does seem that he is right
that colonialism did “[...] render the literary past un-
readable to most Indians”.

7.3. Telugu and Kannada
Agglutination. Telugu and Kannada are agglutina-
tive languages, so it is easy to produce a word that is
in no dictionary. The question for the unsure writer
is how to check that the word is acceptable. The first
step is to search for the new word and see if it ap-
pears in other texts on the web. If it does occur, it is
important to judge if the source is trustworthy.

If the word is not found on the web, the next
step is to search for variations. So if వ³ǛనటుǠ �ǩ�
vaccinaṭṭunnāḍā “does it look like he has come?” is
not found, then search for vaccinaṭṭunnāḍu “it looks
like he has come” or koṭṭinaṭṭunnāḍu “it looks like he
has hit”, etc., to confirm that a nearby structure is in
use. Native speaker judgement can be trusted to say
that if “it looks like he has come” appears, then the
proposed “does it look like he has come?” is acceptable.

5 “Hindi” covers quite different dialects, including Hin-
dustani and “shuddh” Hindi. It thus has multiple forms
(Kachru, 2006), and Standard Hindi is hard to define.

Vowel Harmony. This is a feature of Telugu but
not of Kannada. It means that in Telugu it is some-
times not clear what vowel one is using in speech. So
కÈ³ karici “having bitten” can also be written and
spoken karaci. Again, the solution is to search for
the various possibilities and see what turns up, which
is more popular, and so on.

7.4. Related languages
Telugu and Kannada are closely related languages.

A translation of a sentence from one to the other often
preserves morpheme order. This suggests that these
languages make a good candidate pair for Apertium.

A novice IL writer will find themselves learning
more about their L1, and so this paper ventures to
comment on this experience. A traditional way to
strengthen L1 is to learn languages close to L1; e.g., it
used to be that many Kannada speakers also learned
either Telugu or Tamil—useful for, say, music lyrics.
But now, the three language formula means neigh-
bours can often communicate only via Hindi or En-
glish. Learning these, or indeed any other, languages
is good, but losing languages close to L1 is not.

7.5. Sanskrit borrowings
Since Sanskrit is a very important vocabularly re-

source for most ILs, it is important to understand how
it fits in with any given L1.

For example, Telugu and Kannada are full of San-
skrit words commonly used, with no air of formality.
As in many other ILs, Sanskrit has long been digested.
The same word can even appear in original and many
assimilated forms. Telugu has nidra “sleep” as in San-
skrit, but also niddara and nidura. Kannada has both
mūrti “form” and mūruti, and so on.

Both the original form and the assimilated ones
sit comfortably in speech, and in word building. “Go
to sleep” can be nidrapō or nidurapō in Telugu6.
But note that in Hindi, ƒनǧा nidrā can make ƒनǧायमान
nidrāymān “one who is asleep”, but नींद nīnd, the as-
similated form of the Sanskrit word, cannot.
Word-building. This is important in STEM texts.
E.g., “add” can be translated into Hindi as जोड़ना
jōṛnā or योग करना yōg karnā, but only the latter San-
skrit form can make योगाͧमक yōgātmak, “additive”.

8. Summary
We have seen that currently L1s in India are deval-

ued, and English, however poor, is seen as the route
to progress. The context of the paper is a dream of
restoring ILs to the status of full languages, used daily
also for STEM and other technical subjects, and thus
paving the way to fuller individual development.

1. Our primary contribution is a call to crowd-source
STEM articles in ILs to complement existing IL

6Note that both nidrapō and raktapōṭu combine a na-
tive Dravidian word with a Sanskrit word, illustrating the
degree of comfort with Sanskrit.



textbooks and glossaries, and keep up with new
theories and technologies. These articles can help
revitalise ILs and allow their speakers to comfort-
ably navigate new worlds of ideas instead of being
forced to do so in a foreign language.
If the new texts are translations, they will also im-
prove the performance of MT for their language.

2. As STEM-trained IL speakers with rusty IL writ-
ing skills, we found in our writing efforts that
the dictionaries and texts already online helped
us write in L1 fairly confidently. So we believe
our call is workable. In Sec. 7, we noted several
factors of which the novice IL writer is likely to
experience parallels.

3. We suggest that the star-shaped landscape of ILs
today (interstate communication only via Hindi
or English) should be softened to allow people
to learn the languages close to their L1, a tradi-
tional way to strengthen L1, and allow language
networks develop more naturally. Life critical in-
formation should be available in L1.
A related decentralising idea is to develop tools to
develop translators, such as Apertium, and other
tools to work with related languages (such as Tel-
ugu and Kannada).

4. To go deeper into ILs could mean rediscovering In-
dian understandings of concepts such as proof. It
would be useful to have more STEM-trained peo-
ple who can read the Sanskrit STEM literature.

Conclusion. Further possibilities will reveal them-
selves as we go along. Knowledge grows only by shar-
ing. Thanks to poor language development, India has
denied its people full development, and grossly un-
derutilized its human intellectual capital. We think
crowd-sourcing can help set this right. It is a quick,
cheap and inclusive way of tapping into existing poten-
tial, improving both understanding and L1 skills, and
building a community of L1 writers.
Acknowledgement. We thank the referees for their
comments, which focussed the paper and helped us
remove extraneous material.
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