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Moving from a block- to text-based programming language can be a huge 
leap for children. That’s why Felienne Hermans created Hedy, a language 

that gradually introduces the rules of syntax to young coders

LEARNING TEXT-BASED 
PROGRAMMING WITH 

HEDY

lock-based languages like Scratch 
are a great way to help students 

tîŒe their firƙt ƙtepƙ in proĳrîmminĳɈ 
beČîuƙe theǋ ēo not hîǄe ƙǋntîǊɈ the 
preČiƙe ǅîǋ in ǅhiČh Čommînēƙ hîǄe to 
be Ĳormulîteēɍ ¬tuēentƙ Čîn ƙimplǋ ČliČŒ 
bloČŒƙ toĳether înē Čreîte proĳrîmƙ thît 
ǅorŒ ƙtrîiĳht îǅîǋɍ 

Blocks are for kids
Blocks are certainly great, but when 
teaching students in seventh grade and 
uƎ, I find that they start to Ǝull away from 
Scratch. They begin to see it as a toy; as 
a thinĳ for elementary school Œidsɍ This 
isn’t necessarily true, but around that age 
students tend to get excited to learn text-
based languages, like Python or JavaScript, 
ċecause they see them as more mature, 
more Ǝowerful, and more realɍ 

Textual languages are hard
The steƎ from ¬cratch to ¡ython, thouĳh, is 
Ɛuite ċiĳɍ ¬omethinĳ relatively simƎle, such 
as counting to 10, requires a child to type:

for  i in range(1, 11):  
print(i)

That is a lot of syntaǊ to rememċer, 
and a lot of ways to mess uƎɍ MisƎlace a 
space and Python will crash with a cryptic 
messaĳe called Indentation/rrorɍ I found 
that althouĳh Œids were motivated to 
learn textual languages, this could cause 
frustrationɍ And that is not surƎrisinĳɊ 
Recent research on university-level 
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students learninĳ Ǝroĳramminĳ showed 
that even ĳood students maŒe syntaǊ 
errors in Ȇȁ Ǝercent of Ǝroĳramsɍ Knowinĳ 
that, it is not surƎrisinĳ that our middle-
schoolers have trouble getting their Python 
Ǝroĳrams to worŒ correctlyɍ I Œnew I had to 
come uƎ with a ċetter solution for themɍ

English is taught gradually
Øhen I saw the struĳĳles of middle-
schoolers learning Python syntax, I started to 
dive into how children learn to read and write, 
because when learning a language, children 
also have to learn syntax rules. 

Øhen children learn the syntaǊ rules of 
natural lanĳuaĳes such as /nĳlish, learninĳ 
is done gradually. Initially, children just 
use lower-case letters to maŒe sentences, 
and that is totally OKɊ Øritinĳ itself is hard 
enough. New rules are then added step by 
steƎɇ first, children learn that sentences start 
with uƎƎer-case letters, followed ċy the rule 
that sentences end in a full stoƎɍ /ach syntaǊ 
addition is simƎle enouĳh, so each steƎ is 
small, and each new addition ĳives them new 
Ǝowersɍ Gor eǊamƎle, once you Œnow that the 
full stoƎ seƎarates sentences, you can start 
to maŒe sentences that sƎan multiƎle linesɊ 
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ċut of course students lacŒ the Œnowledĳe 
to really understandɍ In Hedy, we first show 
learners the language without quotation 
marŒs, helƎinĳ them so see the valueɍ In 
level two, for eǊamƎle, variaċles are Ǝrinted 
automatically, liŒe thisɇ

name is Hedy   
print hello Hedy

Being allowed to print variables and text 
toĳether is easy, ċut introduces a ƎroċlemɊ If 
you want to Ǝrint ɨyour name is Hedyɩ you 
cannot do it. Typing print your name 
is name will result in ɨyour Hedy is Hedyɩɍ 
This Ǝroċlem is solved in level three, when 
Ɛuotation marŒs are introducedɍ This steƎ 
helƎs students see why Ɛuotation marŒs are 
helƎful, which is a Ǝowerful realisationɍ

Better error messages
One of the ċiĳ struĳĳles when usinĳ a 
teǊtual lanĳuaĳe is the error messaĳesɍ 
Øhen you maŒe an error in a Ǝrint 
statement in ¡ython, you miĳht ċe 
confronted with cryƎtic messaĳes liŒe 
ɪ¬yntaǊ/rrorɇ uneǊƎected /Og’ɍ ¬uch 
messaĳes can ċe discouraĳinĳ for new 
Ǝroĳrammers, ċecause they are hard to 

Hedy: a gradual programming language
InsƎired ċy the way we teach /nĳlish 
in elementary school, I created Hedy, a 
ĳradual Ǝroĳramminĳ lanĳuaĳeɍ Hedy 
consists of a numċer of levels, each with a 
few new commandsɍ In the first level, for 
eǊamƎle, you can simƎly Ǝrint somethinĳ to 
the screen with ‘print’:

print hello everyone!

Hedy’s Ǝrint statement at level one is a lot 
simƎler than ¡ython, which would reƐuire 
students to enclose the text in both round 
ċracŒets and Ɛuotation marŒsɍ ¬teƎ ċy steƎ, 
Ǝroĳramminĳ conceƎts are introducedɍ 
gevel four, for eǊamƎle, introduces looƎs, 
ċut with a simƎler syntaǊ usinĳ ɪreƎeat’ɇ

repeat 10 times print hello!

Each level is a lesson
Hedy is availaċle for free at heēǋČoēeɍČom 
and can be used in a browser, like Scratch. 
Currently, Hedy has seven levels available, 
each lesson havinĳ new commands and 
lesson materials with instructions and 
assiĳnments ċuilt inɍ /ach level should ŒeeƎ 
children occuƎied for aċout one ȅȆ-minute 
lesson. Children can optionally login and 
save their Ǝroĳramsɍ

Interaction at each level
/ven thouĳh Hedy starts simƎle, each level 
allows students to maŒe real and enĳaĳinĳ 
Ǝroŏectsɍ Gor eǊamƎle, level one not only 
has a ɪƎrint’ statement, it also suƎƎorts 
an ɪasŒ’ command, allowinĳ the user to 
Ǝrovide inƎut, and an ɪecho’ command that 
can repeat the input back to the screen. 
These three commands enaċle students to 
create a simƎle, interactive story, as shown 

BEING ABLE TO MAKE SOMETHING REAL AND 
FUN STRAIGHT AWAY HELPS STUDENTS SEE 
WHERE PROGRAMMING CAN TAKE THEM

“

in the imaĳe aċoveɍ �einĳ aċle to maŒe 
somethinĳ real and fun straiĳht away also 
helƎs students to ĳet a sense of where 
Ǝroĳramminĳ could taŒe themɍ This is 
esƎecially relevant for children who did not 
use ¬cratch ċefore Hedy, and thus miĳht 
not Œnow why Ǝroĳramminĳ is funɊ

Explaining why we have syntax
The small steƎs of Hedy are helƎful, ċut 
another ċenefit is that Hedy helƎs to eǊƎlain 
to Œids why syntaǊ is even in Ǝroĳramminĳɍ 
Øhen I tauĳht ¡ython to middle-schoolers, 
they would often asŒ me why, for eǊamƎle, 
the Ɛuotation marŒs are neededɍ Àsually at 
that level I would say: “They just have to be 
thereɩ, which I found to ċe a weaŒ answer, 

n   Level one of Hedy is simple, consisting of just 
three commands, but these already allow for 
the creation of a simple interactive story
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understand, and also not actionable — 
how should we ĳo aċout removinĳ this 
uneǊƎected /OgɎ As Hedy has a simƎle 
syntax, it is also easier to guess what the 
child meantɍ Gor eǊamƎle, if you missƎell 
ɪƎrint’ in Hedy, the error messaĳe will readɇ 

pinrt is not a command in Hedy 
level 1, did you mean print?

The future of Hedy
Hedy is free to use, and over the last nine 
months more than ȃȁȁ,ȁȁȁ Ǝroĳrams 
have been created. Hedy can be used 
for a diverse ranĳe of Ǝroĳrams, and we 
have seen children who really go wild with 
creatinĳ Ȃȁȁ-line Ǝroĳrams in a level ċefore 
advancing to the next. We see this as a 
strenĳth, ċecause it can taŒe a while ċefore 

you really ĳet the hanĳ of syntaǊɍ ¬o a lot 
of Ǝractice at a lower level will contriċute to 
your Ǝroĳramminĳ sŒill later onɍ

There is, of course, more worŒ to ċe 
doneɍ Øe are now availaċle in /nĳlish, 
Dutch, French, Portuguese, and Spanish, 
ċut we’d love to add more natural 
lanĳuaĳes so that we can reach more 
children. We also want to explore adaptive 
levelling. In the current version, children 
can choose to move on a level, which they 
sometimes do after ŏust one Ǝroĳram, 
ċecause they are curious or amċitiousɍ It 
would ċe ċetter to move them on 
automatically after they have shown 
enouĳh sŒill, or mayċe even move them 
ċacŒ when we see them struĳĳleɍ Øe are 
excited to see what young people create 
next with Hedy at heēǋČoēeɍČomɊ 

Ramon Moorlag, a computer science 
teacher in the Netherlands, explains how 
his students have used Hedy: 

“Hedy is fun to use. Taking small steps, 
focusing on a single concept and not 
being distracted by conventions and/or 
typos helps a lot.

“My seventh graders enjoyed Hedy. 
After explaining the lesson concept and 
practising it, I ask students how to use 
the concept in a free form. They have 
built all sorts of things because it helps 
students create interaction from the 
start. For example, I have seen students 
build knock knock jokes, jinxes, riddles, 
and interactive Christmas wish lists. 

“So it’s not only a way of bridging 
the gap; it’s also a great way to engage 
students in textual programming. 
“After running the Hedy course for the 
first time, I found that they had a lot 
more confidence when we started with 
some simple HTML and web tutorials.” 

A TEACHER’S 
EXPERIENCE 
WITH HEDY

n   Hedy works on tablets and phones 
as well as PCs and laptops
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