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Hedy: A gradual programming language

* A textual programming language.

* Well, just another one?

* Motivation:
* Syntax rule and development of concepts at the same time: a struggle

* Error messages
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So conclusion is..

We need a textual programming language that is
* Simpler in syntax especially at the beginning

* Focus on concepts and expand gradually

* Better error messages

* Localized (?)
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ABSTRACT con = sqlite3 . connect(”:memory: ™)
People from nearly every country are now learning computer con.execute ("CREATE TABLE person ... <omitted for space>")
with con:

programming, yet the majority of programming languages,
libraries, documentation, and instructional materials are in
English. What barriers do non-native English speakers face
when learning from English-based resources? What desires
do they have for improving instructional materials? We in-
vestigate these questions by deploying a survey to a program-
ming education website and analyzing 840 responses span-
ning 86 countries and 74 native languages. We found that
non-native English speakers faced barriers with reading in-
structional materials, technical communication, reading and
writing code, and simultaneously learning English and pro-
gramming. They wanted instructional materials to use sim-
plified English without culturally-specific slang, to use more
visuals and multimedia, to use more culturally-agnostic code
examples, and to embed inline dictionaries. Programming
also motivated some to learn English better and helped clarify
logical thinking about natural languages. Based on these find-
ings, we recommend learner-centered design improvements
to programming-related instructional resources and tools to
make them more accessible to people around the world.
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con.cxecute { "INSERT INTO person ST (TToe™ L))
# con.rollback() is called after the with block finishes
# with exception., exception still raised and must be caught
try:

with con:

con.exccute ("INSERT INTO person ... 7. ("loe™.))

except sqlite3 . IntegrityError:

print(“couldn’t add Joe twice™)

Figure 1. English is ubiquitous in source code, as shown in this exam-
ple adapted from the official Python language docs for SQL database
management [55]. English appears in ¢ ts, variable sqlite3
standard library API identifiers, and in both Python and SQL keywords.

discover barriers faced by non-native English speakers when
trying to acquire technological expertise in complex domains.
This knowledge can help us to design more inclusive learn-
ing technologies that further broaden access to digital literacy
and job opportunities for people around the world.

In this paper, we focus on an exemplar form of technical
training that is now in high demand: computer programming.
Millions of people from over 190 countries are now learning
programming online [11, 76]. Yet the most popular program-
ming languages are all designed in English [39]. Their official
documentation pages and code examples (e.g., Figure 1) are
written in Enelish. their ecosvstems of libraries and accompa-
. @ @ B 2d [51], and the most popular

d discussion sites (e.g., Stack

Overflow [8]) are primarily in English. Although translations



out of date.” And an Arabic speaker wrote: “Most of the re-
sources I use and the ones that are available are in English
(online courses, videos, notes, books, etc.). Options in Ara-
bic would be quite limited and not as good (translated books,
university classes if you’re a computer sciences student,..)”

For instance, a native Arabic speaker wrote: “It’s really hard
I expect 90% will quit because I have to learn English and
coding at the same time, and it’s disappointing because I'm
making slow progress in both topics.” A Bulgarian speaker



The architecture

Hec\v.( code

ask nawme

?(' '\(\\’ MO

echo

—

Granmar

text
text

kext?

1

—

We use Lark

37“{-“ W-ree_

asl

l

?rﬁmm

/ 1\

int  ech
?fl'\\ ]

name l\G\\o

We use Skulp —p L

P\{{J'\O n
-—; onswer = '\nv.:\'. (name?D

?(.\nkc\‘\e“o‘ )
rr‘m(' (answer)

wuu.\\ecLlCocle_. com

onswer =inpetnamel?
?(‘\N‘:C\'w.“o‘)

print (' welcome', answer)




The architecture.. but bilingual
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Arabic Hedy






Arabic Hedy

* Right to left
e Variable names
* Numbers

 Extra’s: Cultural aspects? =» The ethnoprogramming model



Right to left

* For the web interface: Tailwind solves this for us.

* For parsing.. Things get a bit more complicated.
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Right to left




Right to left

ladleadl el Loyw Jes €&— print(input_string)
¢«— print(input_string[0])



Right to left

ladleadl el Loyw Jes €&— print(input_string)
5 «— print(input_string[0])
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Variable names
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LCASE_LETTER: "a".."z"
UCASE_LETTER: "A".."Z"

LETTER: UCASE_LETTER | LCASE_LETTER

CNAME: (“.™]LETTER) (™_."|LETTER|DIBIT)*
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Variable names
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Variable names

répéte is ask Combien?
print On y va répéte fois!|

:/ We can't run your program.

It looks like you forgot to use a command on line 1.

Hedy in Arabic 26




Numbers

for 1 in range(0, 3):

print{" ases caial™)

Hedy in Arabic 27




Numbers

for U in range(@, int('y"})):

print(® i, ciial®)
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Numbers

for 1 in range(0, Y):

print( " ixies ciiait™)




Numbers

1 =3

print(1i)

) L
3 X




Numbers

for 1 in range(®, int('v')):

print("" 3 L»SuL_J__B!")

Hedy in Arabic 31
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Numbers

ValueError: invalid literal for int() with base 10: 't'
on line 1in main.py
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S
Numbers

int_saver = int
def int(s):
if isinstance(s, str):
numerals_dict = {

I.I: Y
AI: I5I’ "’V': l6l’ IVI:
latin_numerals =

(o U U SIS B SRR EUe U JE e B
LTSN 8 it g )
"'.join([numerals_dict.get(l, 1) for 1 in s])
return int_saver(latin_numerals)

return(int_saver(s))
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Kufic script from the Holy Qur'an, 11th century (Image source: Smithsonian's Museums of Asian Art)


https://www.asia.si.edu/collections/zoomObject.cfm?ObjectId=9835
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Translation

(Q) Hosted Weblate

Hedy

Components Info Search Insights - Files ~ Tools - Manage ~ Share ~
Language Translated Unfinished Unfinished words

,. Arabic 46% 1,959 25,733

,  FEnlishg® v

/7 Albanian 26% 2,714 24,586

/. Bengali 2204 2,844 35,441
|

,. Bulgarian 29% 2,586 33,848



Translation

In progress.
It is not easy to take (some) translation decisions, more people the better.
Outreach and community building, therefore, is vital.

We have now a small community of Arabic translators (native Arabic speakers,
computer science students/professionals so far)



What’s next?

* We want to try out in the real world: with Arabic speaking children, but also with
or language

 Evaluation studies: design choices, learning effect
* Improve the language and the platform

* Opportunities for OU students (?): automatic detection of certain language
elements (gendered is for example)

* Writing about the experiences: a paper and a grant proposal are in the pipeline.



Demo time

* https://hedycode.com/
e Try it out ©



https://hedycode.com/
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