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Rails Girls - first experience in software craftsmanship











Little girls 
don’t know 

they are not 
supposed to 

like computers. 



If JavaScript is the new 
lingua franca, we don’t 
need more grammar 
classes, we need poetry 
classes. 





I’m not an author, 
illustrator or even a 

very good 
programmer.















..20% of the Finnish 
annual book exports. 



The  
red pill.





ALGORITHMS

BLOCKCHAIN

HIGH FREQUENCY 
LAWYERS

DIGIDIGIDIGI



Programming 
The language of the computer 





Curriculum of Code

Decomposition ! Patterns! Abstraction!

Algorithms! Repetition! Sequence!

Selection! Variables! Data!

Debugging!

Collaboration!

Functions!
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Clap

Jump

Swirl

Kick

Stomp

This is one of  Ruby’s 
favorite dance rou-
tines. Can you dance 
it to the beat of your 
favorite song?

Clap

Stomp

Clap

Clap

This is how Snowleopard 
loves to waltz.

Jump

Clap

Clap

Clap

And this is how the 
penguins like to boo-
gie.

Clap

Stomp

Stomp

Jump

For loop! 
While loop! 
Until loop!
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Turn the bath 
water on

Get into the 
bath

Wash

Get out of the 
bath

Set plates

Set knives and 
forks

Bring out the 
birthday cake

Spread the 
tablecloth

Eat food

Yes

No

Say 
thank you

Still 
hungry?



Big problems are 
small problems stuck 
together.  



The two joys of 
programming.



1.Physical play 
2. Play with objects 

3. Symbolic play 
4.Pretence / socio-

dramatic play 
5. Games with rules

Lego Foundation: Five Types of Play (2012)



Lego Foundation: Systematic Creativity in the Digital Realm  (2012)

Achievement Social Immersion 

Advancement: Progress, power, 
accumulation, status

Socialising: Casual chat, helping 
others, making friends

Discovery: Exploration, lore, 
finding hidden things

Mechanics: Numbers, optimisation, 
templating, analysis

Relationships: Personal, self-
disclosure, finding and giving 

support

Role playing: Story line, character 
history, roles, fantasy

Competition: Challenging others, 
provocation, domination

Teamwork: Collaboration, groups, 
group achievements

Customisation: appearances, 
accessories, style, color schemes

Escapism: Relaxation, escape from 
real life, avoid real life problems
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Computational!
thinking

Abstraction

Automation

Pattern recognition

Logical & critical thinking

Tinkering

Creativity

Debugging Collaboration

Persistency

Decomposition

Data

Algorithms

Systems thinking

PRACTICESCONCEPTS



WASH  
YOUR  
TEETH





Computer
But what really is a 
computer? 



Given how computers 
are our best colleagues,  
we really don’t know  
much about them. 



Technology is not 
magic. There’s an 
inherent logic, but 
you’re supposed to take 
it a part and wonder 
how to make it better. 

The 
programmer, 
like the poet, 

works only 
slightly removed 

from pure 
thought-stuff. 

He builds his 
castles in the 
air, from air, 

creating by 
exertion of the 

imagination. 
- Fred Brooks









Computers  
are  
abstraction  
machines.



But Linda,  
what IS  

a computer?





There’s hundreds of computers in 
every home. 

1-2 3-6 7-9



Temperature.

Orientation. 

Vibration.

Moisture.

Internet.

Draw a picture of yourself using your 

new computer.

The name of my 
computer: 

When I press the 
on/off button my 
computer will: 

Computers have sensors that can 

recognize changes in the environment. 

Color the sensors your computer has 

and describe what they do.

My MagiCal 
ComPUTer

w w w .
h e l l o r u b y .
c o m

This is what I made 
into a computer:

YOu
ARe

GREaT!







MeEt tHe  
CoMpOnENtS

Exercise 2 WhO’s wHo?

Name

At LeaSt 

MiNUtEs

WHAt 
yOu’LL NeEd

I am the processor. I am 
very smart and fast at 
calculating things. I am 
super busy bossing around 
and telling the other 
components what to do.

I am powerful in 
showing things on the 
computer screen, but I 
have a bad memory and 
I need the help of ROM 
and RAM.

I remember all immediate 

things and run between 
the CPU and the Hard 

Drive but I forget 

everything once the 

computer is shut down.

I am slow, but I keep 
good care of your 
pictures and games.

I remember all the 
important things and stuff 
that you don’t want to 
accidentally remove or 
have disappear when the 
power is turned off.

CPU

ROM

RAM

HARD
DRIVE

GPU







So what is a computer? 



Charles Babbage, Alan Turing, John von 
Neumann 

Control  
Unit

Immediate 
access store

Input Output

Arithmetic 
Logic Unit

CPU

Program, Data and 
modified data

I/O



Notional machine
“An abstraction of the computer 
that one can use for thinking 
about what a computer can and 

will do.”  
- Benedict DuBoulay 

“We want students to understand 
what a computer can do, what a 
human can do, and why that’s 

different. To understand computing 
is to have a robust mental model 

of a notional machine.”  
- Mark Guzdial 

Computer is the same thing as Internet. 

Computer is the same thing as machine. 

Computer is the same thing as technology. 

Computers have feelings. 

Computers can sense things. 

Computers have sensors. 

Computers can make art. 

Computers think. 

Computer know about me. 

Completely

disagree

Strongly

agree
Not sure. AgreeDisagree. I don’t 

understand



INPUT OUTPUTPROCESSING

INPUT OUTPUTPROCESSING

SEATBELT 
UNLOCKED!

+

WARN THE 
PASSANGER!



Charles Babbage, Alan Turing, John von 
Neumann 

Control  
Unit

Immediate 
access store

Input Output

Arithmetic 
Logic Unit

CPU

Program, Data and 
modified data

I/O





Copyright © Hello Ruby

Draw how you imagine a computer works :) 
What does the inside look like? How does it 
function? Is there magic?

Circle 7 activities you like doing most!

Exercise 2
Draw!

playing with computer

building with legos  

coding 

 drawing or painting 

playing outside

reading books

the internet

watching tv

doing sports

exercising

writing

doing crafts

board games

playing music 

listening to music

playing with toy cars

running

climbing trees

 playing with dolls

looking for hidden things and places

 imagining a magical world

looking for
 things

 playing dress up 

go to museums 

spending time with the family
visiting a farm 

keeping a diary

looking at space

Exercise 5
Circle!

happy sad powerful confused

 how did this exercise 
make you feel? 
Circle the character

happy sad powerful confused
BONUS!

BONUS!



Kids drawing their apps, games, camera, and files within.  
A computer is a concrete place to hold your things inside of.

The Content Creators



Drawings that expressed connected parts, components, networks and 
elements by abstract drawings of wire connections and boxes linked with 
lines. 

The Linkers 



The scenographer -kids took the computer to the theatre stage. 
Carrying out functions was also a popular drawing theme, with 
some of the kids noting that people or bugs physically carry out 
functions from one part of the computer to the other.

The Scenographers



Represented computers as gears interlocking 
for a mechanical action to be carried out. 

The Gear Gurus 



Super technical drawings included resistors, wires, 
motherboards, and everything electronic to show that there 
exists nothing but elements which a current runs through. To 
our interpretation of their drawing, a computer is based on 
logic not magic, on connections not abstract things.

The Drafters 



Bits. 



The AND Gate
I’m the AND gate.  
If you tell me two 
statements that are 

true, I can always they 
are true. 

I’m a weird mix of 
mathematics and 

philosophy. My roots 
are in Greece. 



OK AND Gate. I’m Ruby 
and I just fell in a 

puddle. 

The AND Gate



The AND Gate
So here are my 
statements. Pay 

attention to the AND 
word. 

I’m wet I’m cold. 

Thats’ true!

AND



The AND Gate
(This is another way of 
saying the same thing.)

AND



The AND Gate
(This is another way of 
saying the same thing.)

1 1

1

AND



The AND Gate
If I try to say 

something that is not 
true, the AND Gate will 

return a false. 

I’m warm. I’m wet. 

False!

AND



The AND Gate
This would be expressed 

likes this: 

0 1

0

I’m warm. I’m wet. 

False!

AND



111

I’m wet I’m cold. I’m wet I’m warm 

0

1

That’s true! That’s not true!

0

100

I’m warm I’m dry. I’m wetI’m warm 

0

0

That’s not true!
0

That’s not true!

AND AND AND AND

The AND Gate



111

I’m wet I’m cold. I’m wet I’m warm 

0

1

That’s true! That’s not true!

0

100

I’m warm I’m dry. I’m wetI’m warm 

0

0

That’s not true!
0

That’s not true!

The AND Gate

A B Output

1 1 1

1 0 0

0 1 0

0 0 0

This here is a truth 
table. It lists all the 

different outcomes. 

A

B

Output



The OR Gate

Hi there!

0

Hi!



The OR Gate

111

I’m wet I’m cold. 
I’m wet I’m warm 

0

1

That’s true! That’s true!

1

100

I’m warm I’m dry. I’m wetI’m warm 

0

0

That’s true!
1

That’s not true!

OR OR OR OR



The OR Gate

111

I’m wet I’m cold. 
I’m wet I’m warm 

0

1

That’s true! That’s true!

1

100

I’m warm I’m dry. I’m wetI’m warm 

0

0

That’s true!
1

That’s not true!

OR OR OR OR

A B Output

0 0 0

1 0 1

0 1 1

0 0 1

This here is a truth 
table. It lists all the 

different outcomes. 
A

B

Output 



The NOT Gate

I inverse everything I 
get.



The NOT Gate
You’re dry. 

I’m wet. 

I’m cold. 

You’re warm. 



The NOT Gate
0

1

1

0

input output 
A B

A B

0 1

1 0

This here is a truth 
table. It lists all the 

different outcomes. 



Bits? 



So once there was this 
guy called Claude 

Shannon. 

He is the guy behind 
information theory. 

But also the first one 
to notice the 

similarities between 
electricity and logic. 



No light!

No closed switch! No closed switch!

Battery

Electricity



Light!

Closed switch Closed switch

Battery

Electricity



Electricity and  
AND Gate

0

0 0

0 0

0



1

1 1

1 1

1

Electricity and  
AND Gate



Electricity
No light!

Battery

No switch

No switch



Electricity

Battery
Switch closed

Switch closed

Light!



Electricity and  
OR Gate

0

0

0 00

I’m warm I’m dry. 

0

That’s not true!

OR



Electricity and  
OR Gate

1

0

1 1

I’m wet I’m warm 

0

That’s true!

0

OR

Notice 
there’s 
light!



Electricity and  
OR Gate

1

1

1

11

I’m wet I’m cold. 

1

That’s true!

OR



XOR Gate



1 bit Adder



ENIAC processor



So how does logic  
turn into hardware? 



Transistors



Emitter
Base

Collector

n-type 
collector

p-type Base

n-type 
Emitter

Base

Collector

Emitter



300 million 
transistors in  

this dot: .



Chips & silicon



Integrated 
circuits: 

A B Y 

INPUT OUTPUT

TTL  
NAND



Computers  
are  
abstraction  
machines.



LOGIC GATES. Computers make decisions using billions of tiny devices 
called logic gates. 

TRANSISTORS. Devices used to amplify or switch electronic signals 
and electrical power.

COMPONENTS. Or chips, or integrated circuits. Specialised parts 
of a computer, made of electrical components. RAM, CPU, GPU. 

MACHINE CODE.Binary code in 10101010101010110. Gets assembled. 

OPERATING SYSTEM. Passes information between hardware and 
software. 

HIGH-LEVEL PROGRAMMING LANGUAGE. Like Ruby, 
Javascript or Python. 

APPLICATIONS. Like Photoshop or Instagram. 

BITS. Switches, where electricity is either ON or OFF (or TRUE or 
FALSE or ONE or ZERO)



Humans &  
machines
How do we work together?  



Preparing 
kids for a 

world where 
every 

problem is a 
computer 
problem. 





Computers are FAST. 
This means they are good 

at pretending.(SHH)



Barbie 
Guineapig 

Furby





http://www.bostonglobe.com/opinion/2014/09/27/defense-screen-time/eebmfLuWfUG0klLuZ43G3O/igraphic.html
LÄHDE:

http://www.bostonglobe.com/opinion/2014/09/27/defense-screen-time/eebmfLuWfUG0klLuZ43G3O/igraphic.html


“Give the pupils 
something to do, 
not something to 

learn; and the doing 
is of such a nature 

as to demand 
thinking; learning 

naturally results.”  
― John Dewey
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The Child Machine vs the World Brain

Claude Sammut
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claude@cse.unsw.edu.au
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Machine learning research can be thought of as building two different types of entities: Turing’s Child
Machine and H.G. Wells’ World Brain. The former is a machine that learns incrementally by receiving
instruction from a trainer or by its own trial-and-error. The latter is a permanent repository that makes all
human knowledge accessible to anyone in the world. While machine learning began following the Child
Machine model, recent research has been more focussed on “organising the world’s knowledge”

Povzetek: Raziskovanje strojnega učenja je predstavljeno skozi dve paradigmi: Turingov Child Machine
in H.G. Wellsov World Brain.

1 Encountering Alan Turing
through Donald Michie

My most immediate knowledge of Alan Turing is through
many entertaining and informative conversations with Don-
ald Michie. As a young man, barely out of school, Donald
went to work at Bletchley Park as a code breaker. He be-
came Alan Turing’s chess partner because they both en-
joyed playing but neither was in the same league as the
other excellent players at Bletchley. Possessing similar
mediocre abilities, they were a good match for each other.
This was fortunate for young Donald because, when not
playing chess, he learned much from Turing about compu-
tation and intelligence. AlthoughTuring’s investigation of
machine intelligence was cut short by his tragic death, Don-
ald continued his legacy. After an extraordinarily success-
ful career in genetics, Donald founded the first AI group in
Britain and made Edinburgh one of the top laboratories in
the world, and, through a shared interest in chess with Ivan
Bratko, established a connection with Slovenian AI.

I first met Donald when I was as a visiting assistant pro-
fessor at the University of Illinois at Urbana-Champaign,
working with Ryszard Michalski. Much of the team that
Donald had assembled in Edinburgh had dispersed as a
result of the Lighthill report. This was a misguided and
damning report on machine intelligence research in the
UK. Following the release of the report, Donald was given
the choice of either teaching or finding his own means of
funding himself. He chose the latter. Part of his strategy
was to spend a semester each year at Illinois, at Michal-
ski’s invitation, because the university was trying to build
up its research in AI at that time. The topic of a seminar
that Donald gave in 1983 was “Artificial Intelligence: The
first 2,400 years". He traced the history of ideas that lead to
the current state of AI, dating back to Aristotle. Of course,
Alan Turing played a prominent role in that story. His 1950
Mind paper [1] is rightly remembered as a landmark in

the history AI and famously describes the imitation game.
However, Donald always lamented that the final section of
the paper was largely ignored even though, in his opinion,
that was the most important part. In it, Turing suggested
that to build a computer system capable of achieving the
level of intelligence required to pass the imitation game, it
would have to be educated, much like a human child.

Instead of trying to produce a programme to sim-
ulate the adult mind, why not rather try to pro-
duce one which simulates the child’s? If this
were then subjected to an appropriate course of
education one would obtain the adult brain. Pre-
sumably the child-brain is something like a note-
book as one buys from the stationers. Rather lit-
tle mechanism, and lots of blank sheets... Our
hope is that there is so little mechanism in the
child-brain that something like it can be easily
programmed. The amount of work in the educa-
tion we can assume, as a first approximation, to
be much the same as for the human child.

He went on to speculate about the kinds of learning
mechanisms needed for the child machine’s training. The
style of learning was always incremental. That is, the ma-
chine acquires knowledge by being told or by its own ex-
ploration and this knowledge accumulates so that it can
learn increasingly complex concepts and solve increasingly
complex problems.

Early efforts in Machine Learning adopted this
paradigm. For example, the Michie and Chambers [2]
BOXES program learned to balance a pole and cart sys-
tem by trial-and-error receiving punishments are rewards,
much as Turing described, and like subsequent reinforce-
ment learning systems. My own efforts, much later, with
the Marvin program [3] were directed towards building a
system that could accumulate learn and accumulate con-
cepts expressed in a form of first order logic. More recent

Alan Turing & The 
Child Machine

Personal Computer for 
Children of All Ages (Alan 
Kay)

Twenty things to do with a 
Computer (Seymour Papert & 
Cynthia Solomon)1950s
1970s 1970s



Finland!
Education - equity over excellence. Play & recess 
time. Minimal testing.  

 Cooperation 
 Creativity 
 Trust-based responsibility 
 Professionalisation 
 Equity 

 "The Finnish Way” - Pasi Sahlberg

 Competition 
 Standardisation 

 Test-based accountability 
 Deprofessonialisation  

Privatisation 
  

Global Educational Reform Movement



Finland!
From a country of 5 million people unproportionate 
amount of the software that runs the world. Open 
source. 

Nokia 
Linux 
Git 
IRC 
SSH  
MySQL

..and the Scandinavian / Baltic region 
(30 M people):  
- Rails 
- PHP 
- Skype 
- Spotify 



Play 
Forms of participation 

and status

Context 
Shared knowledge - 
content changes over 
interaction. Systems 

thinking.  

Community 
Feedback, audience 

and agency. 



In Short:

30 6-10

6-17th ANnaNTAlO

Kids at camp Year-olds

of June Kamppi, Helsinki



Computational Thinking Curriculum

if/else

Conditionals

F(x)

Functions

Decomposition

Pattern 
Recognition

Sequence

Algorithms



Playful Learning

Can a robot 
recycle?

What if my 
shoes had 
sensors?

How are art 
and algorithms 

alike?

What kind of  
data do we have 

from Mars?



ThE HArDEsT 
tHinG tOdAy:

Me aND the 
CoMpUTer

Computers can do many things better than 
people, but we are better at other things!

CompUtErS ArE GoOD At: I am GoOD At:







The child has 
a hundred languages 

(and a hundred hundred hundred more) 
but they steal ninety-nine. 
The school and the culture 

separate the head from the body. 
They tell the child: 
to think without hands 
to do without head 

to listen and not to speak 
to understand without joy 
to love and to marvel 

only at Easter and at Christmas. 

They tell the child: 
to discover the world already there 

and of the hundred 
they steal ninety-nine. 

The child is made of one hundred. 
The child has 

a hundred languages 
a hundred hands 

a hundred thoughts 
a hundred ways of thinking 
of playing, of speaking. 

A hundred. 

Always a hundred 
ways of listening 

of marveling, of loving 
a hundred joys 

for singing and understanding 
a hundred worlds 

to discover 
a hundred worlds 

to invent 
a hundred worlds 

to dream.

They tell the child: 
that work and play 
reality and fantasy 

science and imagination 
sky and earth 

reason and dream 
are things 

that do not belong together. 

And thus they tell the child 
that the hundred is not there. 

The child says: 
No way. The hundred is there.



MaAsurIng

Materials
+ platforms

Core thinG
to TeACH

TyPE of 
Play

TESTING

Who iS
It For?



MaAsurIng

Materials
+ platforms

Core thinG
to TeACH

TyPE of 
Play

TESTING

Who iS
It For?

Paper?

My idea

Emoji?

Independent

Resilience
Loops

Variables

Number of  
iterations

Engaged time

Test knowledge

Play

K12

K5

Girls with ponies

Achievement

Exploration

Climbing

UI Design

Turing’s AI

Customization

Rules 

Optimization

Peer workHackability?



Finally





Internet was built 
on humanity. 

Computer (km-pytr) 
n.  
person who makes calculations or 
computations; a calculator, a 
reckoner; spec. a person 
employed to make calculations in 
an observatory, in surveying.

Technology (from Greek τέχνη)  
Techne, "art, skill, cunning of hand"; 
and -λογία, -logia[1]. Techniques, 
skills and competencies alongside 
the tools needed to do the job. 
Agriculture is a technology; 
democracy is a technology.








