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PROLOGUE

This document is a brief description of how 
to organise a Hackatlon. It’s focused on the 
hackathon project promoted for the members 
of the European Project EU HACKATHON 
2020-1-ES01-KA202-082752. This hackathon 
will be a programming challenge for vocational 
training students. The profile of the participants 
is one of the most important things in which we 
have to take care, because they are not experts 
and the project must be more educational than 
competitive. This guide is not only for the above 
project, it can be used and adapted for any 
educational hackathon.
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THE

ORGANIZATION 
OF 

A 
EDUCATIONAL 

HACKATHON

Previous  days 
In  addit ion to  the  meet ings  of  the 
Organizers  to  def ine  the  projec t  and 
these  documents ,  we have  to  teach 
our  students ,  the  f ina l  par t ic ipants , 
in  the  techniques ,  languages ,  sof t 
sk i l l s  and tools  that  they wi l l  need for 
the  projec t .  Al l  vocat ional  t raining 
schools  have  to  fol low a  coordinated 

plan in  order  to  include in 
the  regular  c lasses  these 
concepts .  In  addit ion,  they 
may need extra  c lasses  only 
for  the  par t ic ipants  for 
speci f ic  sk i l l s .  The detai ls 
of  the  methodolog y are  in 
the  next  documents  of  this 
projec t . 

The disseminat ion in  socia l 
networks  and press  must  be 
planned for  a  good impact . 
Par t ic ipants  need to  be 
encouraged to  share  their 
par t ic ipat ion in  Hackathon, 
but  in  a  good way.  For  this 
reason,  i t  i s  necessar y  to 
make promotional  images ,  a 
good hashtag and to  provide 
the  r ight  l inks  of  the  projec t 
to  the  par t ic ipants .  Act ive 
prof i les  must  be  set  up in 
main socia l  networks  and 
ever y  person involved should 
share  or  interact  with  the 
post . 

It’s  necessar y  to  make posters 
to  promote  and to  guide  the 
par t ic ipants  about  the  spaces 
and schedule.  These  wi l l 
respect  a  graphica l  uniformity 
and qual ity. 

Inf rastructure 
A hackathon needs  spaces , 
computers ,  sof tware  and 
external  tools . 

Hackathon means programming 

marathon. The term comes from a 

combination of the Engl ish words 

“hack” ( to program exceptional ly) 

and “marathon” (marathon) . 
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Spaces  
Each group of  par t ic ipants 
needs  a  semi-pr ivate  space  to 
organize  better.  The best  i s  a 
big  room with tables  for  a l l . 
They wi l l  need a  whiteboard 
and stat ioner y  equipment . 
This  space  wi l l  be  occupied 
for  days  and have  to  be  for 
this  unique purpose  these 
days . 

C omputers 
Par t ic ipants  could br ing 
their  own laptop,  but  we 
have  to  think that  they 
may be  students  with  a  low 
budget  and some of  them 
have to  t ravel  by  plane.  The 
hackathon organizat ion 
has  to  provide  at  least  one 
computer  for  par t ic ipant  and 
the  needed devices  for  the 
cha l lenge.  This  computer 
must  have  an Internet 
connect ion and the  developer 
tools  needed. 
Hardware :  Usual ly  for 
programming there’s  no need 
to  have  a  powerful  computer 
unless  you have  to  emulate  an 
Android device,  for  example. 
The most  reasonable  could 
be  a  good PC with 4  or  more 
cores ,  8GB of  RAM and 
suf f ic ient  space  in  the  hard 
dr ive.  
S of tware :  In  order  to  promote 
va lues  about  f ree  sof tware, 
the  Operat ing System should 
be  based in  GNU/Linux. 
Ubuntu is  a  good choice  for 
the  dev tools  incorporated 
in  it .  About  the  sof tware  for 
programming,  the  computers 
should come with some 
f ree  text  editors ,  terminal , 

compi lers  or  the  speci f ic  tool 
needed for  the  bases  of  the 
cha l lenge.  Par t ic ipants  need 
to  feel  f ree  to  insta l l  whatever 
they need.  For  this  reason, 
there  is  no reason for  not  to 
g ive  them the  administrator 
password.  
Network:  There  are  no 
specia l  requirements  about 
the  network,  they  wi l l  need 
suf f ic ient  Internet  speed,  i t’s 
a l l .

External  Tools 
-  A cloud ser vice  for  shar ing 
documentat ion,  Google  Drive 
or  Dropbox with shared 
folders  are  suf f ic ient . 
-  They need a  place  to 
per form the  vers ion control 
of  the  code.  We recommend 
GitHub or  s imi lar.  This  place 
has  to  be  the  same for  a l l  and 

they have  to  share  the  l ink 
to  the  Jurors  as  a  par t  of  the 
eva luat ion. 
-   As  a  tool  of  communicat ion 
they can use  Slack or  Discord. 
Organisat ion wi l l  conf igure 
one with di f ferent  channels .  
-  Par t ic ipants  can use  tools 
l ike  Trel lo  to  organise  the 
projec t .  Jurors  can use 
them for  eva luat ing the 
organisat ion of  ever y  team. 
-  If  they  consider  it  necessar y, 
organisators  can conf igure 
a  Telegram group to  spread 
messages  out  of  the  schedule. 
-  It  depends  on the  type of 
projec t ,  they  could need 
a  VPS,  Cloud database  or 
some APIs .  Organisators  wi l l 
provide  the  necessar y  and the 
par t ic ipants  can use  the  f ree 
tools  avai lable  on the  internet 
that  they consider.

Mistake led wait ing.  Surprise not wandered speedi ly 

husbands although yet end.  Are court t i led cease young 

bui l t  fat  one man taken.
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We have to make 

mult icultural  teams 

and focus on soft  ski l ls , 

transversal  and intercultural 

competences in ESTEAME 

concepts ,  gender equal i ty 

and inclusion. 

For these  reasons ,  for  an 
educat ional  hackathon is 
necessar y  to  make random 
teams with gender  equal ity. 
 
In  case  of  internat ional 
hackathons,  par t ic ipants  wi l l 
be  mixed by countr y  and 
gender.  The organizers  have 
to  do a  draw respect ing these 
pr inciples . 
There  is  another  cr iter ia  to 
consider  that  is  the  level 
of  the  par t ic ipants .  The 
teachers  of  the  par t ic ipants 
can help  the  organizers 
for  making more ba lanced 
teams respect ing the  f i rst 
pr inciples .

A Hackathon is  an event 
and must  be  more than 
programming.  B efore  making 

the  teams and ta lk ing about 
the  cha l lenge,  par t ic ipants 
wi l l  take  par t  in  ice  break 
ac t iv it ies ,  conferences  and 
c ity  tours .  Organizers  have 
to  teach them how to  use 
the  speci f ic  tools  for  the 
cha l lenge,  the  di f ferent 
communicat ion channels  and 
the  socia l  networks . 

The day of  the  hackathon, 
teams wi l l  be  created.  Then, 
organizers  wi l l  explain the 
cha l lenges  and par t ic ipants 
wi l l  s tar t  to  work on the 
solut ion.  From this  point  it’s 
considered a  compet it ion, 
but  we must  not  forget  that 
it’s  an educat ional  event . 
Par t ic ipants  can ta lk  with 
other  teams and ask for  help 
f rom the  teachers .  Organizers 

can decide  the  level  of  help 
teachers  can provide,  but  it’s 
important  that  par t ic ipants 
don’t  get  stuck. 

Each team has  to  choose 
the  roles  of  the  group. 
For  example,  f rontend or 
backend developers ,  graphic 
des igners… it  depends on the 
cha l lenges  and the  solut ion. 

Hours  af ter  the  star t  of  the 
compet it ion,  each team 
has  to  explain with a  shor t 
document  their  idea  for  the 
solut ion.  This  document  wi l l 
have : 
-  A cool  name for  the 
appl icat ion and a  f i rst  sketch 
of  a  logo. 
-  A descr ipt ion of  the 
problem they want  to  solve. 

In an educational  hackathon with the values of EU HACKATHON, the select ion and 

agrupation of part icipants are dif ferent from generic hackathons.

Participants 
flow



-  A descr ipt ion of  the 
solut ion they propose. 
-  A descr ipt ion of  the 
technica l  architec ture  of  the 
appl icat ion. 
-  The provis ional  roles  of  the 
group. 
 
This  is  important  because 
jurors  can not ice  i f  they  make 
last  minute  changes  and the 
qual ity  of  their  organizat ion. 
For  the  organizers  is 
important  because  they can 
make documentat ion dur ing 
the  event  and can publ ish  in 

socia l  networks  the  f i rst  ideas . 

Af ter  solv ing the  problem,  each 
team must  have :  
-  A working appl icat ion that 
solves  the  chal lenge. 
-  A cool  name and logo. 
-  A way to  present  their 
appl icat ion l ive.  (s l ides , 
v ideos . . . ) 
-  The code in  a  publ ic  vers ion 
control  plat form l ike  Github. 
-  A br ief  document  with 
technica l  considerat ions  about 
their  solut ion (APIs ,  protocols , 
requirements ,  URLs…) that 

helps  the  juror  understand 
the  technica l  s tack of  the 
appl icat ion. 
-  A business  plan.  

Evaluation

Jurors  have  to  se lec t  the  best 
appl icat ion.  But  they have 
to  consider  the  va lues  of 
educat ional  hackathons.  They 
have  to  judge the  qual ity  of 
the  f ina l  product ,  the  team 
coordinat ion,  the  process ,  the 
way they solve  the  problems 
and the  ESTEAME, gender 



equal ity,  and inclusion va lues . 

For  the  eva luat ion,  Jurors  wi l l 
make a  shared spreadsheet 
or  s imi lar  with  a l l  cr iter ia 
and each member  must  put 
their  va luat ion for  each team. 
The weighing of  the  cr iter ia 
depends on the  cha l lenges 
and must  be  def ined before 
the  compet it ion.  

We can eva luate : 
The impact  potent ia l :  What 
is  the  impact  to  society  i f  the 
idea  is  implemented at  sca le? 
Does  this  of fer  something 
that  hasn’t  been solved 
a lready?  If  i t  has  been solved, 
does  this  of fer  something 
di f ferent?  Can it  be  sca led 
to  meet  thousands  or  even 
mi l l ions  of  people? 

Technica l  C omplexity  & 
Novelty 
Technica l  complexity  does  not 
necessar i ly  mean code.  This 
could be  anything,  hardware 
des igns ,  Is  this  an innovat ive 
solut ion? 

Prototype C omplet ion 
Is  there  a  ready technica l 
prototype of  the  solut ion?  If 
yes ,  does  it  work wel l?  Does 
the  prototype present  wel l  the 
idea  of  the  solut ion?  How fast 
can the  prototype be  turned 
into  a  ready to  use  product? 

Business  Plan 
It  i s  essent ia l  to  consider 
the  feas ibi l ity,  economic 
and societa l  va lue,  market 
knowledge and sustainabi l ity 

of  the  solut ion.  What 
resources  are  needed to 
implement  the  solut ion? 

Each of  the  above cr iter ia 
have  to  be  separate  in 
mult iple  points  that  the 
jurors  agree. 

Jurors  have  to  make an 
indiv idual  work and then 
ta lk  about  it  with  the  others . 
The f ina l  decis ion wi l l  take 
in  account  the  spreadsheet 
and the  poster ior  joint 
del iberat ion. 

S ome students  l ike  the 
compet it ion and others  don’t 
feel  good about  it .  Organizers 
should be  aware  of  being in 
an educat ional  compet it ion. 
Al l  par t ic ipants  should have 
a  pr ize  for  the  ef for t  and 
the  pr ize  for  the  winners 
should be  more symbol ic  than 
mater ia l .  There  shouldn’t  be 
a  s ing le  award.  For  example, 
we can reward or ig ina l ity, 
teamwork or  des ign. 
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After the event

It  i s  necessar y  to  spread the 
conclusions  of  the  hackathon. 
Organizers  have  to  update  the 
webpage and socia l  networks 
with photographs ,  v ideos ,  the 
descr ipt ion of  a l l  projec ts  and 
the  winner.

In  an educat ional  hackathon, 
it  makes  sense  to  develop f ree 

sof tware.  The repositor ies 
of  the  projec ts  wi l l  remain 
publ ic  and with a  f ree  l icense. 
It  could be  interest ing to 
make one stat ic  repositor y 
with the  code of  a l l  projec ts . 
If  i t’s  poss ible ,  a  working 
demo of  the  appl icat ion wi l l 
be  publ ished and l inked to 
the  hackathon webpage. H

A
C

K
A

T
H

O
N

Spend t ime on training workshops  for  beginners . 
Educat ional  hackathons should not  focus  exclusively  on 
developing new technologies ,  they  should include t raining 
sess ions  in  the  f ie ld.  Workshops  should focus  on speci f ic 
topics .
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USE 
OF 

NEW 
METHODOLOGIES 

AND 
TOOLS

Collaborat ive learning, 
practical  learning, 

gamif icat ion,  f l ipped 
classroom.

Next ,  the  ef fec t  of  the  use  of 

new methodologies ,  such as 

gamif icat ion,  f l ipped classroom, 

or  col laborat ive  work in  an 

ESTEAME environment  is 

ana lyzed and the  improvements 

produced both in  the  process  and 

in  the  students . 
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as ,  for  example,  increas ing 
student  mot ivat ion,  improving 
classroom management , 
s t imulat ing exper ient ia l 
learning,  promoting both the 
development  of  creat iv ity  and 
cer tain  sk i l l s  and,  u lt imately, 
improving academic  results . 
They increase  mot ivat ion 
reaching a  great  benef it  when 
introducing gamif icat ion in 
the  educat ional  f ie ld. 
 
In  addit ion to  mot ivat ion, 
other  aspects  are  important  in 
VET,  such as  the  development 

of  socia l  and intel lec tua l 
competences  of  students  and 
the  improvement  of  both 
sel f -conf idence and personal 
sat is fac t ion,  due to  their 
direc t  impact  on academic 
per formance. 
 
The exper ient ia l  exper ience 
and meaningful  learning 
is  what  it  i s  pursued with 
the  use  of  v ideo games and 
robot ics  in  educat ion.  In 
addit ion,  a lthough robot ics 
can a lso  be  detached f rom 
gamif icat ion,  i t  i s  common 

to  use  t radit ional  Lego or 
s imi lar  games to  promote 
mot ivat ion and faci l itate 
the  learning of  e lec tronics , 
mechanics  and computer 
sc ience  students ,  by  solv ing 
a  rea l  technologica l  problem. 
This  new disc ipl ine  is 
gradual ly  included in  the 
educat ional  plans  of  both 
publ ic  and pr ivate  centers , 
s ince  the  areas  of  knowledge 
involved in  robot ics 
approaches  are  par t  of  the 
secondar y school  curr iculum. 
This  a l lows the  content  of 

Educat ional  exper iences  of  gamif icat ion and col laborat ive  work in  ESTEAME. Analys ing the 
benef its  of  the  introduct ion of  gamif icat ion in  the  ESTEAME f ie ld,  i t  i s  appreciated that  e lements 
of  the  games such as  points ,  pr izes  or  badges  that  lead players  to  overcome levels  once  they reach 
chal lenges  and dares  in  a  compet it ion i f  they  are  used in  order  to  achieve  teaching objec t ives ,  such 



E
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ESTEAME subjects  to  be  combined by means  of  the  pract ica l  creat ion of  programmable 
robots  with  di f ferent  plat forms,  such as  S cratch,  Arduino or  Lego Mindstorms,  which a l lows 
promoting creat iv ity  and the  development  of  computat ional  thinking.  
It  i s  worth commenting on other  gamif icat ion proposa ls  that  aim to  gamif y  c lassroom 
management  to  help  improve the  classroom environment  and,  therefore,  the  genera l 



performance of  students .  
 
It  should be  noted that  the 
overcoming of  levels ,  badges , 
ins ignia  and medals  imply  an 
e lement  of  compet it ion that 
generates  controversy  in  the 
educat ional  f ie ld,  but  compet it ion 
is  not  only  benef ic ia l  to  mot ivate 
students  to  st r ive  to  achieve  the 
objec t ives  set ,  but  a lso  which 
a lso  st imulates  par t ic ipat ion, 
encourages  teamwork, 
interpersonal  re lat ionships  and 
the  acquis it ion of  t ransversa l 
sk i l l s  such as  e f fec t ive  ora l 
communicat ion,  as  wel l  as  the 
development  of  personal  sk i l l s 
and socia l  sk i l l s  that  contr ibute  to 
employabi l ity.  
 
Today’s  young people,  gamers , 
who dedicate  a  large  par t  of  their 
le isure  to  v ideo games,  which 
can be  used in  educat ion by 
creat ing open immersive  worlds  in 
which students  are  exper ient ia l ly 
integrated into  the  space  and t ime 
of  the  stor y  of  the  game,  which 
a l lows students  to  understand 
how the  world  works  and learn to 
respond to  ever yday problems.  
 
Today’s  society  faces  the  cha l lenge 
of  t raining c it izens  with high 
knowledge of  the  sc ient i f ic  and 
technologica l  f ie ld,  with  the  aim 
of  making them protagonists 
of  the  future.  However,  due 
to  the  di f f icu lty  encountered 
in  understanding the  abstract 
concepts  that  form the  bas is 
of  sc ient i f ic- technologica l 
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and it  creates  mot ivat ion 
and cur ios ity  to  understand 
the  world  around them,  as 
wel l  as  prepares  them for  a 
technologized society.  
 
In  this  sense,  gamif icat ion 
in  the  ESTEAME f ie ld 
st imulates  student  learning 
by introducing the  mechanics 
of  games in  non-game 
contexts :  the  mot ivat ion 
of  the  learners  grows and, 
consequent ly  the  involvement 
with their  own learning 
and results  academics . 
For  this ,  e lements  such as 
cha l lenges ,  compet it ion, 
obtaining points ,  rankings , 
badges ,  pr izes ,  e tc .  are 
used,  obtaining benef its , 
such as  the  development 
of  competencies ,  the 
improvement  of  c lassroom 
management  and work 
col laborat ively.  
Applying a  gamif ied 
methodolog y with a 
technologica l  component 
in  ESTEAME provides  the 
exper ient ia l  exper ience 
that  wi l l  a l low students  to 
understand and ass imi late  the 
contents  of  the  subjects  in 
the  f ie ld  through meaningful 

learning and act ive 
par t ic ipat ion Not  in  vain, 
the  gamif ied methodologies 
used by v ideo games or 
robot ics  pursue the  objec t ives 
of  ESTEAME teachers 
re lated to  manipulat ive  and 
cooperat ive  learning,  the 
approach to  solv ing problems 
through conjectures  or 
assumptions ,  the  integrated 
use  of  technolog y and the 
development  of  cr it ica l 
thinking. 
In  summar y,  the  potent ia l  of 
gamif icat ion in  the  ESTEAME 
classroom,  especia l ly  by 
including the  technologica l 
component ,  l ies  in  providing 
students  with  an exper ient ia l 
exper ience  that  helps  them 
better  understand the 
curr icular  content  of  the 
di f ferent  subjects  and makes 
them connect  with  their  own 
emotions  creat ing interest , 
cur ios ity  and appreciat ion 
for  the  world  in  which 
you l ive.  This  posit ive 
contr ibut ion is  ref lec ted in 
a  s igni f icant  improvement 
in  the  development  of  their 
capacit ies ,  by  promoting 
teamwork and helping them 
feel  mot ivated,  by  st imulat ing 
their  learning and promoting 

knowledge,  they  are  unable  to  re late  them to  their  dai ly 
l i fe .  Therefore,  the  ESTEAME movement  pursues  that  the 
teaching of  the  subjects  of  this  f ie ld,  which,  t radit ional ly, 
i s  carr ied out  compartmenta l ized,  i s  now carr ied out  in  an 
integrated way in  search of  a  paradigm shi f t  that  br ings 
sc ient i f ic  and technologica l  knowledge closer  to  students 

the  development  of  essent ia l 
t ransversa l  competences 
that  provide  students  with 
the  necessar y  tools  to  face 
the  cha l lenges  of  today’s 
society,  thus  deploying their 
creat iv ity  and prepar ing them 
for  l i fe  and to  adapt  to  the 
socia l  environment  that  they 
wi l l  encounter  in  the  future 
and become act ive  c it izens 
committed to  the  society  in 
which they l ive . 
Analys ing Fl ipped Classroom 
in ESTEAME environment
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Analys ing F l ipped Classroom 

in ESTEAME environment

Nowadays,  onl ine learning 

is  a v i ta l  aspect of 

educat ion.  In the wor ld 

of  onl ine educat ion or 

d istance learning,  c lasses 

can be asynchronous or 

synchronous.  What does i t 

mean?

Whi le in synchronous 

learning the student and 

the instructor are in the 

same place and at the 

same t ime, the tasks being 

solved by a l l  s tudents 

s imultaneously,  asynchronous 

learning is  more f lex ib le 

than synchronous learning 

in the sense that teaching is 

done at a g iven t ime (using 

modern technologies) so that 

the students have access to 

i t  at  another t ime, whenever 

i t  is  most convenient for 

them. New learning models 

such as col laborat ive 

work,  f l ipped c lassroom 

or gamif icat ion have been 

designed to ensure better 

adaptat ion of  students to the 

personal  and profess ional  l i fe 

of  the 21st  century.

F l ipped learning-What is  i t ?

The concept of  f l ipped 

learning is  def ined as 

a reversal  of  the ro les 

c lassroom learning and home 

ass ignments have.  Being an 

asynchronous learning,  in 

f l ipped learning students can 

access the topic prepared by 

the teacher on thei r  own, at 

thei r  own pace,  by watching 

v ideos,  l is tening to podcasts , 

and reading texts outs ide of 

the c lassroom. Back in the 

t radi t ional  c lassroom, the 

ro le of  the instructor is  to 

check the understanding of 

indiv idual  students and to 

fac i l i tate a deeper interact ive 

discussion between the 

students that should lead 

to an immersive learning 

exper i -ence.  Even though at 

f i rs t  F l ipped learning could 

sound a bi t  counter intui t ive, 

i t  has proven to work 

wonders in improving 

students’  part ic ipat ion and 

understanding in many 

c lassrooms and in di fferent 

subjects .

F l ipped learning in an 

ESTEAME c lassroom

Although this type of  b lended 

learning seem to work 

perfect ly for  s ingular  subjects 

lessons,  the quest ions is 

i f  i t  can be appl ied to an 

ESTEAME c lassroom since 

this type of  learning ( 

ESTEAME lesson) impl ies 

complex concepts ,  formulas, 

theor ies ,  and problems. 

Natura l ly,  expect ing students 

to understand the lessons 

on thei r  own might sound 

l ike too far  a goal  to achieve 

but ,  on the contrary,  i t 

seems that f l ipped c lassroom 

can work perfect ly for 

an ESTEAME c lassroom 

as wel l .   A l l  i t  needs,  of 

course,  is  for  the mater ia l 

intended to be taught to be 

engaging enough to at t ract 

the students and they wi l l 

end up understanding more 

than we think.  Ass igning 

understanding a lesson as 

homework,  c lassroom t ime 

that remains can be used 

for  d iscussions,  debates, 

problem-solv ing,  and 

pract ica l  exper iments.  One of 

the advantages of  doing this 

is  that i t  helps students dive 

deeper into a lesson, and i t 

helps students set thei r  own 

learning pace because they 

can re-watch the v ideo over 

and over unt i l  they grasp the 

concept .

What does F l ipping an 

ESTEAME c lassroom imply?

There is  no c lear answer 

to th is quest ion because 

f l ipped c lassrooms can be 

implemented in more than 

one way depending on the 

nature of  the lesson and 

the teaching sty le of  the 

instructor.  However,  some 

basic coordinates can be 

establ ished that should be 

fo l lowed in order to achieve 

f l ipped learning.  In the 

fo l lowing l ines s ix basic steps 

are presented that might g ive 

an example of  how this type 

of  the lesson can be f l ipped.
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1 .  GO OD 
WARM-UPS 
AND USE OF 
EX AMPLES

and the tangible,  real 

world,  which they 

f ind easier to relate 

with.  For example, 

a story of two polar 

bears conversing 

about the melt ing of 

the ice caps can be a 

good start ing point to 

introduce the topic of 

global  warming.  Thus, 

the students wil l  be 

more wil l ing to learn 

and it  wi l l  be easier 

for them to grasp the 

understanding of the 

concept because they 

have an example of 

real  animals faced 

with this s i tuation.

A BORING 
LECTURE 
NEVER 
ATTRACTS 
STUDENTS,   
not even those who 

feel  quite motivated. 

Making a lesson 

interest ing can be 

chal lenging but not 

insurmountable.  A 

good warm-up activity 

wil l  def initely st ir  up 

students’  interest in 

the topic and the use 

of good examples to 

i l lustrate that wi l l 

maintain this interest 

at  high levels because 

the exempli f icat ions 

ONE OF MAIN      
characterist ics of 

f l ipped classrooms 

is  the use of videos 

as they faci l i tate 

a communication 

between the instructor 

and the students in 

the sense that i t  is 

a l low students to make 

a connection between 

abstract concepts 

2 .  VIDEO 
EDITING APPS 
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less impersonal that a written lecture on a learning 

platform. Video lessons bring the instructor closer to 

the students ,  even i f  i t  is  only virtual ly.  Maintaining 

the same idea of making the lessons interest ing, 

using dif ferent apps to edit  the videos so that they 

become more appeal ing to the viewers.  Visual  aids 

l ike memes,  gi fs ,  infographics and animations can 

be helpful  in understanding the lesson.  Besides, 

students f ind them funny which helps in making 

them more interested.

Diversi f icat ion of the 

learning material  is 

a key component in 

f l ipped lessons as i t 

helps avoid the routine 

of using the same type 

of presentat ion and, 

as a consequence, 

r isking losing the 

3 . 
DIVERSIFICATION 
OF LEARNING 
MATERIAL

 .  Although, as i t  has 

been said in the 

previous paragraph, 

f l ipped classroom is 

basical ly a video-

based blended 

learning,  i t  does 

not and it  should 

not reduce to that . 

interest of  the students .  Video presentat ions may intermingle with podcasts , 

blogs or textbooks.  Besides succeeding in keeping the students interested, 

introducing written material  or even experiential  learning help al l  the dif ferent 

types of learners absorb information in a way that f i ts  their  individual  needs. 

For example,  one student might learn best by act ing a process out ,  whi le 

another might prefer reading about the topic instead.  Knowing how to address 

the learning needs of the students is  an important part  of  creating meaningful 

classroom experiences and helping them retain what they learn.

IT IS 
IMPORTANT FOR 
THE TEACHER 
TO ASSESS 
HOW MUCH A 
STUDENT HAS 
UNDERSTOOD. 
Back in classroom, 

4 .  SMALL 
QUIZZES IN 
CL ASS TO CHECK 
STUDENT S’ 
UNDERSTANDING
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    The f inal  step of the basics of  successful  f l ipped 

classroom is also the most important one because 

i t  involves applying the theoretical  concepts that 

the students have studied on their  own, thus 

providing not only a broader understanding of the 

subject ,  but i t  a lso leads to an immersive learning 

experience.  No mathematical  concept is  ful ly 

understood i f  the students do not get to apply that 

concept in solving a problem or an exercise and 

this appl ies to al l  subjects .

conducting a small  quiz wil l  give the instructor an 

idea of the level of understanding of the students. 

This is  a tool that may give the teacher and idea 

of the position of the students in the advancement 

of the topic and thus it  is  a starting point of 

further activities or more discussions that are 

detailed or,  on the contrary,  it  tel ls  the teacher 

if  further explanation or more time to study is 

needed.

 TO CONCLUDE, FLIPPED LEARNING IS A MODERN, complex technology-based 

teaching method whose aim is to increase students’  engagement and learning 

by al lowing them complete readings or watch recorded videos of the lesson in 

their  homes,  at  their  own pace and work on l ive problem-solving or conducting 

experiments and having open class discussions during class t ime. This type 

of learning can perfectly be appl ied to ESTEAME classrooms due to i ts  own 

characterist ics ,  personal pace learning combined with teacher-student real 

t ime interaction,  using a large variety of teaching materials  and methods,  thus 

al lowing ESTEAME components to perfectly blend in. 

5 .  
DISCUSSION, 
ACTIVITIES , 
PROBLEM 
SOLVING AND 
EXCHANGING 
IDEAS 
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The entrepreneur ia l  mindset 
is  ac tua l ly  quite  important 
when it  comes to  the  todays’ 
society :  entrepreneurs 
cont inuously  shi f t  the  set 
paradigms by introducing 
newness  to  the  consumer 
markets  thereby constant ly 
cha l lenging the  status  quo.  In 
this  sense  students  who are 
taught  the  entrepreneur ia l 
ways  can become more 
res i l ient  and resourcefu l 
when it  comes to  future 
employment  and personal 
growth. 

Even though entrepreneurship 
is  highly  des irable  e .g . , 
many employers  ask  for  an 
entrepreneur ia l  mindset  in 
a  job descr ipt ion,  i t  i s  not 
widely  taught  in  schools  in 
any shape or  form.  From this 
fac t ,  many chal lenges  are 
present  and wi l l  be  discussed 
in  the  text  below.

The chal lenges  include:

How to  even star t?

More than of ten the  problem 
res ides  in  not  knowing 
where  and to  whom should E

S
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Entrepreneurship.                                                                     

Entrepreneurship stands  for  the  discover y,  eva luat ion and 
exploitat ion of  opportunit ies  to  create  something new 
(new product ,  product ion process ,  ser v ice  etc . )  by  mobi l iz-
ing resources .
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the  students  turn to  when it 
comes to  learning something 
which is  not  a  par t  of  the 
convent ional  school  program. 
Entrepreneurship,  or  the 
entrepreneur ia l  mindset ,  i s 
something that  can be  eas i ly 
t rained but  only  i f  the  r ight 
tools  for  the  r ight  groups 
are  used.  Since  most  VET 
study programs don’t  include 
such classes  students  don’t 
know how to  star t  with  their 
entrepreneur ia l  journeys .

What  i f  there  are  no means?

Another  problem res ides  in 
the  fac t  that  todays’  society 
teaches  younger  generat ions 
that  f inancia l  means  are 
the  beginning and the  end 
of  any business  venture 
discouraging them to  even 
star t  with  one of  their  own i f 
they  don’t  have  the  f inancia l 
background.  Students  have 
to  be  taught  that  means 

come in  var ious  shapes  and 
forms:  even though f inancia l 
ones  are  important ,  the 
r ight  knowledge and ski l l s 
acquired by an indiv idual 
wi l l  lead them to  ut i l ize 
their  st rengths  no matter  the 
s ituat ion,  which is  exact ly 
the  entrepreneur ia l  way of 
conduct ing onesel f .

Who do we look up to?

At  the  beginning the 
venture  is  in  the  mind of  the 
entrepreneur :  the  product , 
product ion process ,  ser v ice 
etc .  i s  just  an idea .  The 
idea  grows and manifests  in 
rea l  l i fe  only  af ter  a  cer tain 
t ime per iod dur ing which 
means  are  ut i l ized and many 
lessons  are  learned by the 
entrepreneur.

Those  lessons  learned are 
inva luable  to  students  who 
are  thinking of  beginning 
their  entrepreneur ia l  path. 

However,  there  is  no ac t ive 
connect ion between students 
and loca l  entrepreneurs 
which would enable  students 
to  cont inuously  learn in  a 
rea l  t ime quest ion and answer 
sess ions . 

How to  change the  status 
quo?

The current  way the 
educat ional  system is  set  up 
is  not  teaching VET students 
to  think outs ide  the  box. 
First ly,  s tudents  more  than 
of ten don’t  know how to 
set  their  own goals  in  order 
to  accomplish them swif t ly 
by  learning throughout  the 
process .  The entrepreneur ia l 
way encourages  sett ing up 
SMART  goa ls :  goa ls  which 
are  Speci f ic  –  What  should be 
rea l ized?

Measurable  –  How 
can I  measure  my goal 

SMART goals: 

which are 

Specific, 

Measurable,  

Achievable, 

Realistic 

and  

Timebound
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achievement? 

Achievable  –  Is  the  goa l 
cha l lenging,  yet  achievable 
for  me? 

Rea l ist ic  –  Is  the  goa l 
important  for  me?  and 

Timebound-What  are 
important  deadl ines? 
S econdly,  the  usual  way of 
approaching l i fe  cha l lenges , 
and which is  great ly 
represented in  schools  is  the 
causat ional  way of  thinking: 
e .g . ,  we would star t  with  a 
recipe  to  make a  dish that 
we want ,  going to  the  store 
to  buy addit ional  produces 
rather  than star t  with  what 
we have  in  the  f r idge  and 
changing the  dish as  we f ind 
new ingredients .  In  this  way 
we are  not  bound to  a  speci f ic 
goa l  but  rather  change our 
goa l  as  we go a long,  not  being 
l imited by our  resources  but 
rather  us ing resources  as  they 
come.  In  the  same way VET 

students  should be  taught  to 
star t  their  business  journeys 
by  asking themselves  who 
they are,  what  sk i l l s  do they 
own,  who do they know,  what 
resources  they have  etc .  and 
change their  S.M.A.R.T. 
l i fe  goa ls  as  they go a long 
their  employment  journey.

l i fe  is  poss ible .  It  i s  the  pursuit 
and appl icat ion of  knowledge 
and understanding of  the  natura l 
and socia l  world  fol lowing a 
methodolog y based on evidence. 
S cient i f ic  research provides 
back-up for  many of  todays’ 
domains  of  human act iv ity, 
especia l ly  in  s ituat ions  of  g lobal 
s igni f icance.  Even though 
sc ient i f ic  subjects  are  wel l  present 
in  todays’  schools  e .g . ,  biolog y and 
physics ,  there  are  st i l l  cha l lenges 
with  which VET students  are 
faced with when it  comes to  fu l ly 
grasping knowledge taught  and 
which wi l l  be  discussed in  the  text 
below.

The chal lenges  include:

How to  master  the  fear  of  sc ience?

More than of ten students  have 

Change their 

S.M.A.R.T. life 

goals as they 

go along their 

employment 

journey.

S cience                                                                      
S cience  is  the  backbone of  many 
c iv i l izat ions :  because  it  has 
developed,  new and improved 
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an unjust i f iable  fear  towards 
subjects  in  the  sc ient i f ic 
f ie ld.  The problem l ies  in  the 
conveying of  informat ion:  fac ts 
are  presented in  a  dr y  and bor ing 
way,  without  rea l  l i fe  examples 
which makes  the  learning abstract 
and di f f icu lt .  The students  are 
s itt ing down,  in  a  pass ive  state , 
whi le  the  teacher  is  wr it ing on 
the  blackboard.  In  this  fashion 
students  tend to  be  discouraged 
f rom pursuing fur ther  sc ient i f ic 
knowledge and sett le  for  the 
fac ts  they have  been presented 
with and have  learned by hear t . 
It  i s  noteworthy to  ment ion that 
student’s  attent ion leans  towards 
the  exam grades  and not  towards 
acquir ing and understanding 
learned fac ts . 

 
How to  f ind a  sc ient i f ic  l ink?

The beauty  of  sc ience  which 
of ten goes  unrecognizable  lays 
in  the  fac t  that  it  has  many 
di f ferent  domains  which g ive  an 

opportunity  for  an interested 
mind to  divers i f y.  However, 
these  sc ient i f ic  domains  are 
cut  one f rom the  other  in 
the  sense  that  there  is  no 
l ink between the  lessons 
taught  in  school .  When 
combining mult iple  sc ient i f ic 
f ie lds  students  could see  the 
potent ia l  of  knowledge and 
could make a  greater  impact 
than previously  poss ible .

 
Where  is  the  equipment?

Many of  sc ient i f ic  research 
and exper iments  don’t 
have  the  poss ibi l ity  to  be 
conducted in  rea l  l i fe  school 
environment .  Students  read 
about  exper iments  f rom 
their  books  whi le  consult ing 
the  adjacent  photographs 
but  without  taking par t  in 
conduct ing them themselves . 
The problem l ies  in  the  fac t 
that  most  schools  aren’t 
keeping up with acquir ing 

new scient i f ic  equipment  whi le 
their  exist ing one is  out-dated. 
This  leads  to  students  not  gett ing 
hands-on and being depr ived on 
one of  the  most  interest ing ways 
of  sc ient i f ic  learning:  learning in 
the  labs . 

Where  is  the  staf f ?

S cience  has  to  be  taught  by 
qual i f ied teachers  who a lso  take 
par t  in  modif y ing and approving 
of  the  school  curr iculum.  B ecause 
that  isn’t  the  case  in  many 
schools  across  di f ferent  sc ient i f ic 
teachings ,  the  lessons  are  poorly 
st ructured and the  knowledge 
even more poorly  t ransferred.

The teaching staf f  i s  of ten 
insuf f ic ient ly  prepared and 
trained when it  comes to  the  
development  of  new scient i f ic 
schools’  programmes as  the 
programmes need to  keep up 
with  the  ever-changing sc ient i f ic 
breakthroughs .

S cience                                                                      
S cience  is  the  backbone of  many 
c iv i l izat ions :  because  it  has 
developed,  new and improved 

When combining 

multiple scientific 

fields students could 

see the potential 

of knowledge 

and could make a 

greater Impact
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Technologica l  advancements 
are  the  ones  making 
ever yday l i fe  eas ier  across 
var ious  domains  of  human 
interest  e .g . ,  t ransportat ion, 
communicat ion,  energ y, 
construct ion.  New ways 
of  s impl i f y ing human 
act iv it ies  are  on the  br ink 
of  emerging on a  dai ly 
level  and thereby play  a 
s igni f icant  role  in  forming 
new business  opportunit ies 
to  new coming students . 
This  is  why understanding 
chal lenges  in  this  f ie ld  is  of 
crucia l  importance  and wi l l 

be  discussed below.

The chal lenges  include:

How to  keep up?

The fac t  i s ,  technolog y is 
ever  changing e .g . ,  new 
ways  of  communicat ion or 
t ransportat ion are  just  one 
cl ick  away.  However,  this 
fast  pace  of  development 
can impose  a  s igni f icant 
problem for  students  as  they 
are  required to  constant ly 
adjust  their  knowledge to 
the  current  state  of  ar t  in  the 
technologica l  world.  This  is 

a  cer tain  threat  which should 
be  dea lt  with  on both f ronts : 
the  students  have  to  be 
taught  how to  dea l  with  the 
ever-changing technologica l 
advancements  whi le  teachers 
have  to  be  able  to  convey 
new knowledge in  a  way 
that  the  past  one ser ves  as  a  
base  and any future  one wi l l 
not  be  int imidated by but 
rather  welcomed and eas i ly 
acquired. 
 

What  about  the  out-dated 
equipment?

Technolog y is  developing in 
a  fast  pace  but  it  seems as 
i f  the  educat ional  system is 
more  than of ten not  keeping 
up with it .  One of  the 
biggest  problems in  todays’ 
educat ional  systems is  the 
out-dated technologica l 
equipment  in  c lassrooms 
which cannot  g ive  suf f ic ient 
base  knowledge for  easy 
t ransit ions  between present 
and future  technologica l 
advancements .  Students  are 
thereby depr ived of  a  wider 
spectre  of  technologica l 
knowledge they could have 
and could st ruggle  and 
poss ibly  miss  business 
opportunit ies  because  of 
their  poor  technologica l 
backgrounds. 

What  about  insuf f ic ient ly 
t rained teaching staf f ?

This  cha l lenge is  connected 
to  the  fac t  that  the  teaching 

Technolog y                                                                     

Technolog y stands  for  the  manipulat ion of  sc ient i f ic 
knowledge in  order  to  change the  human  environment . 
mobi l iz ing resources .
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staf f  i s  a lso  more than of ten 
insuf f ic ient ly  profess ion-
a l ly  t rained or  re luctant  to 
make as  dynamic  changes  as 
required which means  they 
don’t  have  the  r ight  tools  to 
convey the  knowledge to  the 
students  in  rea l  t ime school 
lec tures .

What  about  s impl i f y ing 

technolog y for  both genders?

It  should be  pointed out 
that  in  todays’  society  male 
dominance is  present  when 
consider ing technologica l 
c lasses  e .g . ,  computer  c lasses . 
The fac t  that  female  students 
are  more reluctant  to   feel 
comfor table  when solv ing 
a  computer-based problem 

points  out  to  a  s igni f icant 
issue  which should be  dea lt 
with .  Female  students  don’t 
take  par t  f rom an early  age 
in  computer-based act iv it ies 
e .g . ,  computer  games,  hence 
should be  st imulated in  a 
di f ferent  fashion in  order 
to  take  more interest  in 
master ing that  k ind of 
knowledge.

There is a certain 

degree of fear in 

girls connected to 

engineering. 
It  i s  a  f ie ld  of  work which 
is  extremely  des irable  and 
f ruit fu l  in  that  it  g ives 
numerous  opportunit ies  to 
be  fur ther  explored.  Students 
who decided to  take  par t  in 
engineer ing studies  develop 
their  sk i l l s  in  di f ferent 
f ie lds  and acquire  a  cer tain 
f ramework of  thinking which 
enables  them to  adjust  to 
dist inct  problems at  hand 
f inding suitable  solut ions . 
This  f ie ld  includes  many 
chal lenges  which should 
be  overcome in  order  for 
students  to  take  more par t  in 
it .

The chal lenges  include:

What  is  the  gender 
distr ibut ion?

Simi lar ly,  to  cha l lenges 
in  the  f ie ld  of  technolog y, 
female  students  more  than 
of ten decide  to  opt  for 

socia l  s tudies  rather  than 
engineer ing .  There  is  a 
cer tain  degree  of  fear  in  g ir ls 
connected to  engineer ing 
which is  backed up by 
professors  favour ing male 
students  through the  course 
of  the  lec tures .  It  i s  an ever-
present  issue  which disables 
di f ferent  points  of  v iew and 
thinking processes  f rom 
coming together  and f inding 
a  much broader  pool  of 
solut ions  for  a  g iven task .

Again,  female  students  have 
to  be  st imulated in  a  di f ferent 
way in  order  to  take  par t  in 
engineer ing studies  which is 
of  a  crucia l  importance.

Where  is  the  pract ica l  par t?

Current  school  curr iculums 
are  more than of ten out-dated 
and st i l l  re ly  on the  pass ive 
knowledge distr ibut ion 
v ia  lec tures  in  c lassrooms. 

Engineer ing                                                                     

Engineer ing stands  for  the  manipulat ion of  sc ient i f ic 
pr inciples  in  order  to  create  and bui ld  machines , 
s t ructures  and other  but  a lso  to  advance human l i fe  across 
var ious  domains .

Students ,  especia l ly  the 
younger  generat ions ,  re ly 
on the  hands-on and v isua l 
s t imul i  when it  comes to 
learning.  This  represents  a 
problem for  many schools  as 
the  equipment  for  poss ible 
exper iments  is  out-dated 
or  non-existent  at  a l l .  The 
pract ica l  lec ture  model  could 
create  a  ver t ica l  l ink between 
high-school  and univers ity 
studies  by  conduct ing 
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numerous  v is its  of  both 
par t ies  to  di f ferent  fac i l i t ies 
on one hand showing the 
problems with the  young 
generat ions  and on the  other 
showing what  the  poss ibi l it ies 
fur ther  on entai l . 
 
 

How to  keep up?

Again,  s imi lar ly  to  cha l lenges 
in  technolog y,  there  is  a 
cer tain  di f f icu lty  to  keep up 
with the  newness  present  in 
engineer ing studies .  Studies 
have  to  re ly  on teaching 
students  not  the  convent ional 
way of  thinking f rameworks , 
learning by hear t ,  but 
rather  how to  adapt  to  new 
environments  and problems 
by successfu l ly  implement ing 
learned pr inciples .  This 
cha l lenge a lso   includes 
the  problem of  teachers 
which have  to  show constant 
ingenuity  in  their  teaching 
methods  so  the  students  are 
more res i l ient  to  changes . 
 
 

How to  teach press ing issues?

One of  the  most  press ing 
issues  which todays’  society   
i s  omnipresent  in  many 
dai ly  news,  ar t ic les  and EU’s 
init iat ives .  Engineer ing ser ves 
as  the  means  with which this 
issue  can be  dea lt  with  and 
therefore  a  carefu l  approach 
in  lec tures  to  the  younger 
generat ions  has  to  be  taken.

subjects  which are  direc t ly 
correlat ing with the  student’s 
future  work preferences .

Art ist ic  behaviour  and its  fur ther 
development  are  thereby put 
on the  backburner  more than 
of ten as  the  addit ional ,  le isure 
or  extracurr icular  subjects 
making the  students  bel ieve  this 
type  of  educat ion is  somewhat 
less  re levant  to  their  future 
careers .  As  previously  stated,  an 
inner web in  lec tures  is  ought 
to  be  set  up so  that  knowledge 
and way of  regarding cer tain 
phenomena’s ,  problems and fac ts 
can be  t respassed between f ie lds 
complement ing each other  and 
enabl ing the  student  to  be  more 
diverse  in  their  thinking processes .

Art ist ic  personal 
development  is  therefore 
of  a  high relevance and its 
cha l lenges  should be  fur ther 
explored as  shown in  the 
text  below.  The chal lenges 
include:

How to  enable  students  in 
f inding their  ar t ist ic  s ide?

Major ity  of  focus  when it 
comes to  educat ion,  comes 
to  VET educat ion,  is  put  on 
especia l ly  when it  the 

Arts                                                                                                       
Arts  stands  for  express ing one’s  inner  se l f  through mediums: 
music ,  pic tures ,  sculpt ing ,  paint ing etc .                           Ar t ist ic 
behaviour  in  any shape or  form enables  a  person to  use  and 
train  di f ferent  par ts  of  their  brain,  forming new neuropathways 
which can be  used when tack l ing problems in  other  f ie lds 
e .g . ,  sc ience,  engineer ing ,  technolog y etc . ,  in  order  to  create  a 
diverse,  more  creat ive  solut ion. 
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How to dea l  with  lack of  t rained 
staf f /space/t ime?

Arts  c lasses  have  to  be  led by 
indiv iduals  who are  suf f ic ient ly 

t rained and prepared,  which 
means  that  more  than of ten 
external  associates  are 
needed.  Not  only  that ,  but 
ar ts  c lasses  take  up space 

(specia l  c lassrooms with props 
and tools)  and need t ime as 
ar t ist ic  l ine  of  thought  cannot  be 
st imulated in  a  shor t  t ime f rame.

The chal lenges  include:

What  about  the  fear?

Since  mathemat ics  is  a  l ine 
of  study which has  only 
one r ight  answer,  there  is 
no room for  subject iv ism. 
This  r ig idness  together 
with  the  set-up examinat ion 
and grading systems leads  
numerous  young indiv iduals 
to  develop a  cer tain  fear 
towards  ca lculat ions  and fu l ly 
grasping the  mathemat ica l 
concepts  at  hand.  Current 
lec tures  have  to  be  presented 
with a  cer tain  degree  of 
creat iv ity  to  ease  up the 
students ,  poss ibly  g iv ing 
them more autonomy so that 
a  proper  way of  thinking 
is  generated which wi l l 
help  them with any future 
mathemat ica l  problems.

 What  about  previous 
knowledge?

Mathemat ics  is  one of  the 
studies  which has  the  need 
to  cont inuously  accumulate 
knowledge:  anything learned 

in  the  previous  school  year 
ser ves  as  a  base  for  lec tures 
in  the  next  one.  This   creates 
a  problem i f  the  students 
for  any g iven reason e .g . , 
inadequate  teacher,  have 
not  been g iven proper 
lec tures .  This  accumulat ion 
of  ignorance can lead up to 
ser ious  problems later  on in 
their  respect ive  academic 
careers  and l i fe .  C onstant 
super vis ion of  the  qual ity  of 
lec tures  e .g . ,  quest ionnaires 
at  the  end of  the  school  year, 
should be  taking place  in 
order  to  insure  there  are  no 
long-term ef fec ts  of  poor-
qual ity  lec tures .

What  is  the  meaning of  i t  a l l ?

Since  mathemat ics  is  more 
than of ten abstract ,  and is 
taught  in  such a  way,  s tudent 
lack to  see  he  importance 
of  fu l ly  understanding 
cer tain  lec tures .  They don’t 
see  the  connect ion of  it 
a l l  and thereby don’t  enter 
open-mindedly  into  the 
mathemat ica l  problem at 
hand.  Clearer  goa ls  of  cer tain 

Mathemat ics                                                                                                                                 

Mathemat ica l  knowledge is  the  base  for  a l l  other  l ine  of  research:  i t  can be  found f rom ar ts  to 
engineer ing ,  in  a l l  aspects  of  human development  and l i fe .  Since  it  i s  the  bas is  of  many human 
funct ions  it  i s  a lso  imperat ive  to  be  taught  in  a  r ight  way so  that  students  can y ie ld  its  pr incipa ls 
as  needed.  across  var ious  domains .

lec tures  have  to  be  stated at  the 
beginning of  each one so  that 
the  students  f ind the  relevance 
and thereby more openly 
approach the  learning process .

What  about  the  classroom 
dynamics?

Teachers  have  to  be  constant ly 
up to  par t  when concerning 
the  qual ity  and content  of  their 
lec tures :  they  have  to  be  t rained 
properly  to  del iver  knowledge 
to  a  larger  quant ity  of  students 
in  the  r ight  way so  it  ‘s t icks’ 
with  them which requires  a 
cont inuous creat ive  approach. 
At  the  same t ime the  classroom 
size,  or  the  convent ional 
c lassroom divis ion could be  up 
for  discuss ion:  the  number  of 
students  disables  a  dynamic  way 
of  conduct ing classes ,  where 
smal ler  groups  are  needed in 
order  to  le t  ever y  student  get  a 
chance to  tack le  a  mathemat ica l 
problem at  hand and tr y  to  solve 
it .
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the  greater  scheme of  things 
could be.

Are  we learning about 
rec ycl ing potent ia l?

Even though rec ycl ing bins 
have  been put  up in  schools 
throughout  internat ional 
school  systems there  is  s t i l l 
uncer tainty  and ignorance 
present  in  young individuals 
as  to  what  rec ycl ing (or 
upc ycl ing)  ac tua l ly  means 
and what  is  their  role  in  that 
system.  Fur ther  workshops 
together  with  addit ional 
integrat ion of  set  not ions 
in  the  curr icula  should be 
added. 

Are  there  enough pract ica l 
lessons  (or  means  for  them)?

Pract ica l  lessons  have  proven 
f ruit fu l  when concerning 
lec tures  which can be 
displayed in  a  physica l  form 
rather  than taught  through 
books  and notes .  Students 
learn better  when g iven 
the  chance of  hands-on 
exper iment ing or  whi le 
v is it ing inst itut ions  which 
could provide  a  di f ferent 
v iew to  lessons  taught 
in  c lassrooms.  However, 
pract ica l  lessons  ent ice  a 
cer tain  degree  of  addit ional 
f inancia l  resources  which are 
more than of ten di f f icu lt  to 
obtain for  many schools .

This  is  why external  par tners 
to  the  schools  should be 
prompted to  take  par t  in 
enr iching exist ing curr icula . 

This  is  why it  i s  as  important 
to  be  aware  of  the  cha l lenges 
press ing the  studies  of 
ecolog y in  the  current 
curr icular  system. 

The chal lenges  include:

How to  implement  it  in 
standard school  educat ion?

Even though ecolog y is  in 
par t  covered in  the  lessons 
of  biolog y,  i t  hasn’t  got  it s 
own place  in  the  school 
curr icula .  Students  aren’t 
aware  to  the  fu l l  extend 
what  is  their  correlat ion 
on a  much deeper  level  to 
their  environment  and aren’t 
learning about  it  suf f ic ient ly 
enough through their  exist ing 
courses .  Ecolog y should 
be  represented to  a  greater 
extend in  one of  two ways : 
taking par ts  of  exist ing 

biolog y lessons  which could 
be  t ransferred to  addit ional 
knowledge or  creat ing an 
indiv idual  subject  which 
would stress  the  importance 
of  ecologica l  phenomena and 
research through a  di f ferent 
k ind of  c lass  lec tures .

What  does  the  E.U.  say  about 
it?

The interconnect ion between 
l i fe  on this  planet  and the 
impact  it  has  on its  respect ive 
environment  is  shown 
through the  European Union’s 
Green Deal  init iat ive :  an 
init iat ive  which  ca l ls  for  a 
change.  Since  humans are 
the  ones  with  the  potent ia l 
to  modif y  their  behaviour  in 
order  to  make that  posit ive 
change it  i s  imperat ive  to 
make the  students  aware  of 
what  their  contr ibut ion to 

Ecolog y                                                                             

Ecolog y is  the  study of  people  and organisms,  how they 
relate  to  each other  together  with  their  re lat ion to  the 
environment .  Since  the  interconnect ion between a l l  l iv ing 
things  is  undeniable ,  a  cer tain  degree  of  caut ion and 
sel f -awareness  has  to  be  taken into  considerat ion when 
regarding impact  of  each.

Since humans 

are the ones 

with the 

potential to 

modify their 

behaviour.
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The It  i s  therefore  advisable 
to  pin point  the  shor tages 
which are  present  in  this  area 
in  the  educat ional  system so 
that  they can be  dea lth  with 
on var ious  levels :  indiv idual , 
school  wise  or  even c ity  or 
countr y  wise  so  that  ac t ions 
can be  taken and the  students 
are  the  ones  which can 
benef it  the  most . 

What  is  IT?

Informat ion technolog y (IT) 
is  the  use  of  any computers , 

s torage,  networking and 
other  physica l  devices , 
inf rastructure  and processes 
to  create ,  process ,  s tore, 
secure  and exchange a l l  forms 
of  e lec tronic  data . 1 This 
means  that  young indiv iduals 
have  the  opportunity  of 
reaching much greater  scope 
of  data  and knowledge 
but  have  to  learn how to 
ef fec t ively  and safe ly  use 
those  to  their  advantage.

1 ”TechTarget,” 2000-2021. [Online]. 
Available: https://searchdatacenter.tech-
target.com/definition/IT. 
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In this  day and age  it  i s  crucia l  to  understand and 
ef fec t ively  use  at  least  the  bas ics  of  informat ion 
technolog y :  especia l ly  when an unexpected s ituat ion such 
as  a  g lobal  pandemic  ar ises .  This  has  proven that  without 
the  adequate  knowledge on how to  t ransmit  informat ion 
using the  internet ,  i t  i s  impossible  to  thr ive  in  any 
s ituat ion g iven and even the  l i t t lest  of  problems can seems 
s igni f icant .
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Many schools  requier  their 
teacher  to  be  up to  date  in 
their  IT knowledge so  that 
their  students  can a lways  be 
informed and ready to  tack le 
internet  based novelt ies  such 
as  new computer  programmes, 
ways  of  communicat ing 
and shar ing ideas ,  reading 
and f i l t rat ing relevant 
informat ion they f ind or 
other.The problem stems 
when there  is  a  disba lance 
in  the  requirements  set  upon 
the  teachers  by  the  ever 
changing IT sec tor  and the 

budget  the  schools  have  for 
that  educat ion.  The teachers 
more  than of ten requiere 
workshops  with relevant 
par t ies  and have  to  take 
upon themselves  to  learn 
how to  ef f ic ient ly  use  those 
novelt ies  in  order  to  be  able 
to  teach them back in  their 
c lassrooms.  This  of ten leads 
to  unsat is f ied staf f  as  they 
aren’t  suf f ic ient ly  paid  for 
these  ac t iv it ies  upon which 
much depends on.  This  is 
why it  i s  important  to  t r y  and 
f igure  out  a  way of  making 

the  IT program sustainable 
in  the  way that  it  can sur vive 
and develop with a  l imited 
budget  the  schools  could 
provide :  the  staf f  i s  educated 
enough through specia l ized 
workshops  and isn’t  feel ing 
over whelmed by the 
requirements  set  upon them 
as  they are  adequately  paid 
and recognized. 

C ost  of  up-to-par t 
technolog y :  s imi lar  to  the 
staf f ing problem,  the  cost 
of  up to  par t  technolog y 
of tent imes  presents  a 
s igni f icant  hurdle  which 
many schools  cannot  seem 
to  pass .  The equipment  the 
staf f  and students  should 
use  and learn on is  outdated 
and ser ves  just  as  a  mean to 
master  the  bas ics  which are 
not  suf f ic ient  i f  h igher  future 
l i fe  standards  in  terms of  job 
oportunit ies  are  to  be  met . 
One of  the  poss ible  solut ion 
for  this  stumbling block could 
be  interstructura l  cooperat ion 
between loca l  IT based 
organizat ions  and schools ; 
both of  which can benef it 
greately.  The IT organizat ions 
could become projec t 
par tners  of  the  school , 
ent ic ing knowledge and 
equipment  interchange whi le 
the  school  could help  level ing 
up the  IT organizat ions 
business  by  introducing it  to 
now a  much greater  audience 
including those  of  loca l 
decent  such as  students  and 

The current  IT chal lenges  include the  fol lowing:                                                                     

Adequate  staf f ing knowledge:  a  considerable  fac tor  in 
educat ional  staf f ing IT capabi l it ies  comes f rom their 
respect ive  schools  f inancia l  backgrounds or  lack thereof . 

H A C K A T H O N  |  M a y  2 0 2 130



their  parents ,  f r iends  and 
fami ly  or  even internat ional 
par tners . 

Students’  onl ine  safety : 
us ing IT means  students 
have  the  opportunity  to 
reach a  much wider  set 
of  data  which can help 
them develop their  careers 
through their  extensive 
knowledge.  However,  much 
in  this  l i fe  has  two s ides , 
ent ic ing both the  negat ive 
and the  posit ive,  and the 
IT sec tor  is  no di f ferent . 
Students  wel lbeing has  to 
be  monitored whi le  they 
emerge in  the  novelt ies  set 
upon them to  ensure  they are 
us ing them to  their  benef it 
and are  protected against 
external  negat ive  st imul i 
which are  now present  to  a 
much greater  extend. 

Proper  usage  of  knowledge 
and resources :  as  ment ioned 
before,  IT represents  a 

window into a  much broader 
pool  of  knowledge which 
of tent imes  has  the  necess ity 
to  be  ver i f ied.   Students 
need to  learn how to  use 
data  found ef fec t ively  and 
to  a  proper  ut i l izat ion in 
order  to  make the  r ight 
connect ion between learning 
new data  and encoding it 
into  their  future  l i fe  usage. 
This  cha l lenge is  s imi lar  to 
the  one connceted to  the 
students  genera l  safety : 
there  is  a  requirement  to 
check and ver i f y  IT novelt ies 
which could be  done by 
the  staf f  which teaches  the 
students  in  the  f i rst  place  on 
how to  use  those. 

Fur thermore,  what  could be 
interest ing to  point  out  is 
the  fac t  that  the  IT sec tor  is 
cont inuously  evolv ing .  There 
are  breakthroughs  f rom one 
decade to  the  other  which 
a lso  meant  behavioura l  and 
knowledge based changes 
stemming f rom respect ive 

users .  One of  the  computer 
sc ient ist  of  todays’  age  who 
has  made s igni f icant  changes 
through their  working 
l i fe t ime in  the  IT sec tor 
with  a  few books  as  a  result , 
i s  Judea Pearl  and his  book 
‘ The B ook of  Why’.  This  is 
an interest ing read to  say 
the  least :  the  author  explains 
what  the  computers  of  today 
are  lacking and what  wi l l  be 
the  next  steps  when it  comes 
to  new IT breakthroughs  a l l 
the  whi le  comparing them 
to  a  human being thought 
process .  This  is  why it  i s 
advisable  to  any young 
indiv idual  to  take  upon 
themselves  to  read through 
the  pages  and tr y  and f igure 
out  their  own take  on it !  One 
of  the  students  of  the  Faculty 
of  Mechanica l  Engineer ing 
and Naval  Architec ture  in 
Z agreb,  has  done exact ly  that 
and their  thoughts  could be 
found on the  next  few pages .

Interstructural 

cooperation 

between 

local IT based 

organizations 

and schools.
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How can it be that 

machine learning is 

so popular in many 

areas?
It  i s  the  fac t  that  we e ither 
see  and,  probably  more 
important ly,  understand 
those  cluster  and make 
appropr iate  connect ions 
between them,  which wi l l 
enable  us  becoming causa l 
sc ient ist  of  our  t ime.  I  know 
this  might  sound a  bit  far- 
fe tched,  but  the  idea  I  would 
l ike  to  por tray  is  that  only 
af ter  knowing how to  y ie ld 
knowledge wi l l  we be  able  to 
per form leaps  in  sc ient i f ic ,  AI 
and other  forms of  research 
and this  is  something I 
bel ieve  Judea Pearl  wanted 
to  communicate  through his 
book,  ‘ The B ook of  Why’ 1.

The book has  presented me 
with severa l  not ions  which I 
considered most  st imulat ing:   
or ientated and the  causat ional 
ladder  and how each ladder 
could be  connected to  a 
speci f ic  par t  of  our  rea l ity. 
Af ter  reading the  book I ’ve 
come to  the  conclusion 
that  f inding,  and even 
more,  proving causat ional 
re lat ionships  has  been the 
pivot ing point  of  many 
sc ient i f ic  debates  e .g . ,  does 
the  usage  of  a  speci f ic  drug 
cause  changes  in  a  person’s 

1 J. Pearl, “The Book of Why,” May,2018

state  of  hea lth  or  is  i t  that 
other  fac tors ,  l ike  genet ics , 
receiv ing good news,  basking 
the  sunshine etc . ,  play  the 
leading role .  Fur thermore, 
another  problem lays  in  the 
fac t  of  proving the  hypothesis 
with  unambiguous results 
especia l ly  in  cases  where 
ethic  st ructures  have  to  be 
taken into  considerat ion.  Safe 
to  say,  these  problemat ics 
lead us  into  being prone 
to  make correlat ional 
re lat ionships  much more 
eas i ly  and more of ten as  there 
is  no need for  substant ia l 
proof ,  i t  i s  just  the  matter 
of  ‘what  you see  is  what  you 
get’.  However,  I  bel ieve  that 
causat ional  and correlat ional 
re lat ionships  shouldn’t  be 
taken l ight ly :  as  I ’ve  stated 
before  we are  surrounded by 
clusters  of  data  for  which 
we are  t r y ing to  f ind the 
connect ions  and whi le  it  i s 
fun to  make assumptions 
whether  there  is  indeed a 
correlat ion between the  r is ing 
of  g lobal  average  temperature 
and number  of  pirates  in 
the  sea’s  or  the  number  of 
f reshly  imported lemons 
f rom Mexico to  the  USA 
with the  tota l  USA highway 

“ THE B O OK OF WHY” BY JUDEA PEARL                               

What I  f ind rea l ly  interest ing is  the  fac t  that  ever y 
quest ion we ever  wanted answered,  ever y  mind-boggl ing 
problem we have  come across  or  phenomena we took 
interest  in  can be  explained by employing the  clusters  of 
data  which are  around us . 

fata l ity  rate  (see  BuzzFeed 
News)  there  are  s ituat ions 
where  di f ferent iat ing between 
correlat ional  and causat ional 
e f fec ts  play  a  crucia l  role . 
One of  the  examples  is  the 
domain of  hea lth  research and 
employing new ways  of  cur ing 
current ly  known diseases  e .g . , 
i f  you were  to  state  that  the 
acidity  and not  the  v itamin C 
content  of  f ruits  i s  the  cause 
for  successfu l  scur vy (v itamin 
C def ic ienc y)  t reatment ,  then 
s imi lar  correlat ions  might 
fol low such to  say  that  sof t 
dr inks  which are  acidic  have 
the  same potent ia l  in  cur ing 
this  disease  and should be 
drunk in  high amounts . 
Hence,  the  importance  in 
dist inguishing which fac tors 
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actua l ly  contr ibute  to  a 
cer tain  ef fec t  (causat ion) 
and which fac tors  s imply 
change one with regards  to 
the  other  (correlat ion)  has  to 
be  taken into  considerat ion 
more determinately.  The 
other  not ion which I ’ve  found 
interest ing is  the  concept  of 
the  ladder  of  causat ion where 
one of  each rung of  the  ladder 
determines  how the  obser ver 
of  the  data  understands 
them and acknowledges  the 
underly ing reasoning.  There 
are  three  rungs  of  the  ladder 
depic t ing corresponding 
ac t iv it ies :  1 st see ing ,  2 nd doing 
and 3rd imagining.  Current 
human beings  s it  wel l  on the 
3rd one by employing their 
abi l ity  to  imagine di f ferent 
rea l it ies  as  opposed to  the 
ones  happening,  employing 
backward reasoning or  in 
other  words  counter fac tua ls . 
I  bel ieve  that  it  i s  here  where 
the  tough phi losophica l 
quest ions  res ide  e .g . ,  how 
would today’s  society  look 
l ike  had histor ica l  events 
played out  di f ferent ly? 
The 2 nd rung depic ts  the 
operat ion of  doing in  the 
sense  of  ac t ively  t r y ing to 
f ind a  novel  result  whi le 
per forming a  change on a 
var iable  seemingly  connected 
to  it .  I ’ve  not iced this  is 
something many students 
do across  var ious  tasks  e .g . , 
have  you ever  encountered 
a  problem whi le  doing your 
physics  homework where 
the  task  asks  of  you to  re- 
per form a  ca lculat ion only 

to  check what  would happen 
i f  you double  the  mass  of 
an objec t  in  f r ic t ion force 
ca lculat ion?  The 1 st l adder 
depic ts  the  not ion of  pass ive 
obser vat ion with the  potent ia l 
to  correspondingly  change the 
understanding of  underly ing 
connect ion between the  data . 
This  rung is  the  one where 
today’s  AI  system res ide  on 
which renders  them lacking 
in  the  creat iv ity  of  format ion 
of  causat ional  e f fec ts . 
However,  despite  this  f law 
they st i l l  play  a  s igni f icant 
role  in  todays’  society  proving 
indispensable  across  var ious 
domains  of  human act ion.

A quest ion is  imposed: 
how can it  be  that  machine 
learning is  so  popular  in 
many areas  even i f  the 
techniques  most  used don’t 
check for  causa l ity  at  a l l ? 
Todays’  machine learning 
tends  to  re ly  on data : 
the  more data  you feed 
the  machine the  higher 
the  ef fec t iveness  of  i t s 
computat ional  methods  in 
the  sense  of  obtaining a 
correlat ional  re lat ionship 
rather  than a  causat ion one. 
This  renders  them incapable 
of  producing decis ion making 
results :  machines  cannot 
provide  an answer  when the 
s ituat ion moves  away f rom 
the  extensive,  init ia l  data 
input .  However,  despite 
these  shor tcomings  machine 
learning has  proved itse l f 
being usefu l  in  occas ions 
where  input-output  data 

correlat ion is  necessar y 
and suf f ic ient  for  fur ther 
conclusions .  Take for 
example,  ca lculat ions  of 
determining heat ing losses 
of  a  bui lding and therefore 
heat ing needs  of  res idents 
of  that  bui lding .  The 
ca lculat ions  star t  by  putt ing , 
amongst  other,  the  lowest 
outs ide  temperature  which 
is  s tandard for  that  area  in  a 
program ca l led Integra  CAD. 
The f ina l  result  wi l l  te l l  you 
what  k ind of  heat ing losses 
a  bui lding has  dur ing winter 
(or  heat ing gains  dur ing 
summer with v ice  versa  init ia l 
temperature  input)  and to 
get  that  result  you didn’t 
have  to  make one causat ional 
re lat ionship!  You didn’t  have 
to  argue why the  outs ide 
temperature  is  of  that  speci f ic 
va lue  or  what  caused it ,  to 
get  the  necessar y  result  of 
heat ing losses  dur ing winter 
which plays  a  s igni f icant  role 
in  todays’  heat ing comforts  of 
res idents  in  bui ldings .  Same 
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patterns  of  data  correlat ion 
suf f ic ienc y can be  seen 
across  other  domains  e .g . , 
in  objec t  ( face)  recognit ion 
where  the  machine has  to 
s imply  correlate  att r ibutes 
of  a  pic ture  to  g iven init ia l 
data ,  in  predic t ing stock 
pr ices  where  previous  t rends 
play  a  s igni f icant  role  or 
in  market ing when it  i s 
important  to  map market 
growth predic t ions  where 
correlat ion between product 
att r ibutes  and customer needs 
are  enough.  I  bel ieve  that , 
to  an extent ,  we should pose 
the  leading quest ion of  this 
paragraph di f ferent ly :  how 
come that  even though such 
breakthroughs  in  machine 
learning have  been achieved 
it  s t i l l  doesn’t  seem to  hold 
a  candle  to  a  future  where 
machine learning manages  to 

master  the  causa l ity  domain? 
It  i sn’t  to  say  that  a  future 
with fu l ly  comprehensible 
machines  isn’t  the  one we 
should str ive  for  however, 
should it  be  as  advocated as 
the  author  has  set  upon? I 
bel ieve  that  there  is  a  f l ip 
s ide  to  the  s ituat ion and 
should be  regarded with 
caut ion:  i f  we do manage 
to  produce fu l ly  funct ional 
machine learning in  terms 
of  causa l ity  who is  to  say 
that  the  underly ing result 
we obtain is  the  one we can 
trust?

After  reading “ The B ook of 
Why” I  have  star ted to  ref lec t 
about  the  correlat ional  and 
causat ional  re lat ionships 
which shape my ever yday l i fe : 
what  and how did I  do up to 
this  point  and how each of  my 

act ions  played a  cer tain  role 
in  def ining my current  stated 
of  ar t .  I  would l ike  to  note 
that  I  bel ieve  that  the  author 
had the  intent ion to  make 
us  more aware  that  we are 
beings  which in  many terms 
lack the  abi l ity  to  formulate 
causat ional  re lat ionships  and 
which are,  to  great  extent , 
the  ones  which wi l l  ev ident ly 
lead the  machine learning 
revolut ion of  tomorrow. 
Never theless ,  ever ything 
star ted with a  s imple  ‘why’  so 
le t’s  keep on asking ourselves 
exact ly  that  quest ion in 
formulat ing our  future  (both 
with and without  regards  to 
AI) !

We are beings 

without the 

ability to 

formulate 

causational 

relationships.
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The publ ic  sec tor  produces 
a  wide var iety  of  interest ing 
informat ion for  c it izens  and 
companies ,  such as  socia l , 
economic,  geographica l , 
s tat ist ica l ,  meteorologica l 
or  tour ist  informat ion 
and informat ion on 
companies  and educat ion. 
This  informat ion has 
character ist ics  that  make it 
par t icular ly  att rac t ive  for  the 
dig ita l  content  sec tor,  as  i t  i s 
complete ,  re l iable  and of  high 
qual ity.

Many organisat ions  wi l l 
make their  data  avai lable 
(publ ish  it )  v ia  their  own 

website  or  through a  por ta l . 
The opening of  publ ic  sec tor 
data  a l lows any person or 
organizat ion to  bui ld  on them 
a  new idea  that  results  in  new 
data ,  knowledge,  improve 
processes ,  add va lue  to 
exist ing ones  or  even create 
new ser vices .

Open Data  Chal lenge 
provides  an opportunity  for 
creat ing innovat ive  solut ions 
to  use,  create ,  and/or  col lec t 
data  in  a  way to  improve 
exist ing problems.  As  Open 
Data  avai labi l ity  increases 
g lobal ly  so  the  opportunity 
to  bui ld  pract ica l ,  accurate , O
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What is  Open Data?  Open Data  is  a  phi losophy and 
pract ice  that  seeks  to  make cer tain  data  f reely  avai lable  to 
ever yone,  without  copyr ight  restr ic t ions ,  patents  or  other 
control  mechanisms.  Data  should be  publ ished raw,  wel l 
s t ructured,  and in  fami l iar  formats  that  fac i l i tate  reuse.
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and data  dr iven solut ions  a lso 
grows.

What  are  benef its  of  us ing 
Open Data  Chal lenges?

Open Data  Chal lenges  is 
a  tool  to  create  a  pract ica l 
solut ion that  wi l l  a l low better 
ut i l izat ion,  col lec t ion,  and/
or  make more access ible  data 
to  u lt imately  improve exist ing 
problems.  Also,  by  us ing 
Open Data  we can improve 
community ’s  ac t ions  and 
knowledge to  create  a  better 
solut ion and its  support .

For  Vet  teachers  and students , 
i t  represents  a  resource 
to  achieve  open teachings 
and educat ion-related data 
programs.   It  has  potent ia l 
to  improve educat ional 
processes  and engagement 
with communit ies  working 
in  the  area  under  study, 
and with others  who have 
yet  to  see  the  potent ia l  of 
Open Data  for  educat ional 
purposes . 

Its  aim is  to  encourage 
development  of  innovat ive 
solut ions  for  presented 

problem chal lenges .  Achieving this  can be  especia l ly  va luable 
to  a  VET teacher  who is  approaching a  new f ie ld  or  subject 
for  the  f i rst  t ime and needs  to  f ind mater ia l  for  a  curr iculum 
or  lesson.  

Teachers ,  organizat ions  and genera l ly  people  who use  Open 
Data  informat ion can achieve  speci f ic  outcomes:

 ■ increase  col laborat ion and ef f ic ienc y

 ■ improve decis ion making 

 ■ reduce dupl icat ion of  work 

 ■ increase  openness  and bui ld  t rust

 ■ drive  new ideas  and innovat ion

 ■ increase  va lue  of  research data

 ■ raise  awareness  of  problems and poss ible  solut ions .

Tool to create 

a practical 

solution 

that will 

allow better 

utilization.
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LEARNING 
OF CONTENT 
BASED ON 
HANDS-ON 
EXPERIENCES
As definit ion,  can be used the one from the Associat ion for 

Experiential  Education (https://www.aee.org/) :  “Experiential 

education is  a phi losophy that informs many methodologies 

in which educators purposeful ly engage with learners in 

direct experience and focused ref lect ion in order to increase 

knowledge,  develop ski l ls ,  clar i fy values,  and develop people’s 

capacity to contr ibute to their  communit ies . ”

Exper ience Curr iculum integrat ion Students  outcomes Ref lec t ion

+ Direct ,  hands-on 
involvement

+ Meaningful  and 
substant ia l

+ L inked to  curr iculum

+ Learning outcomes 
(competencies)

+ Assessment

+ Reconnect  exper ience 
to  program

+ Ski l ls ,  knowledge 
and att r ibutes

+ Capacity  to 
contr ibute

+ Ongoing and 
meaningful
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knowledge.  Eva luat ion of  student  learning is  r icher 
because  students  get  to  show what  they ’ve  learned. 
Learning by doing provides  better  results  over  t ime as 
students  move through school  and on to  their  careers .

Develops  sk i l l s  and a  l i fe long love  of  learning

When students  learn in  this  way,  they  gain va luable 
sk i l l s—crit ica l  thinking,  communicat ion,  col laborat ion, 
and creat iv ity—what  we somet imes  ca l l  the  4  C ’s  of 
21st  centur y  educat ion.  But  in  rea l ity,  these  sk i l l s  have 
proven essent ia l  for  a l l  generat ions .  B ecause  when 
students  learn f rom doing something and are  mot ivated 
to  explore  and discover  new things ,  they  more readi ly 
develop a  l i fe long love  of  learning.

Students  make the  clock face,  then 
learn how to  te l l  t ime.  Or students 
can use  money to  count  change and 
learn addit ion and subtract ion. 
Students  can use  ar t  to  fac i l i tate 
their  learning,  such as  drawing 
a  map,  wr it ing a  sk it  to  descr ibe 
a  histor ica l  event ,  or  wr it ing a 
shor t  biographica l  poem about  an 
histor ica l  f igure.  And of  course, 
the  iconic  volcano f rom papier-
mâché with erupt ing lava  of  v inegar 
and soda is  appl icable  for  learning 
geolog y,  3-D ar t ,  and a  l i t t le 
chemistr y.

Looking at  the  results

Students  learn better  when they 
can relate  to  a  subject ,  when it  i s 
personal ly  meaningful .  Learning 
happens  when the  brain is  engaged 
in  making connect ions  and creat ing 
fami l iar  patterns .  Hands-on 
learning engages  students  of  a l l 
ages  in  mult iple  modes  of  learning: 
k inesthet ic ,  problem solv ing ,  and 
tr ia l  and error.  These  a l l  bui ld 
patterns  in  students’  thinking about 
how persons ,  places ,  or  events  re late 
to  each other.

This  type  of  learning changes  the 
role  of  the  teacher  f rom informat ion 
dispenser  to  co-explorer  of 

Hands-on exper ience  at  school                                                                      
Examples  of  Hands-On Learning 
Hands-on (a lso  ca l led exper ient ia l 
learning)  can be  ac t iv it ies  l ike 
making an analog clock f rom a  paper 
plate ,  brass  fastener,  and two str ips 
of  paper  in  the  shape of  arrows.

Top benef its  of  a  Hands-on Learning 
approach in  vocat ional  and technica l 
educat ion –  Future  impact  in  the  workplace                                                                  

Hands-on training is  the  acquis it ion of  knowledge, 
sk i l l s  and competencies  needed in  the  workplace. 
There  are  a  number  of  def inite  benef its  that  can be 
rea l ized in  learning in  a  hands-on. 

More program mater ia l  i s  retained

Student  exper ience  a  huge increase  in  the  amount  of 
informat ion that  they retain  when g iven the  opportunity 
to  pract ice  what  they are  learning in  the  form of 
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hands-on training.   Studies  have 
shown that  when students  s it  and 
l is ten intent ly  but  pass ively  in  a 
lec ture-sty le  environment ,  they 
retain  20 percent  of  the  presented 
informat ion.  When they are 
g iven the  opportunity  to  pract ice 
what  they have  just  learned, 
that  percentage  increases  to  75 
percent .

Simulated learning is  an engaging 
environment

When students  are  g iven the 
abi l ity  to  learn in  a  pract ica l 
hands-on environment ,  they  are 
ver y  of ten engaged,  st imulated 
and want  to  learn as  much as  pos-
s ible .  The student’s  appet ite  for 
learning increases  and they are 
more wi l l ing to  l i s ten and pay 
attent ion i f  they  have  a  more 
pract ica l  or  l i fe  l ike  task  to  com-
plete .  Students  a lso  become more 
empowered in  their  own learning 
s ituat ion.

A hands-on learning 
environment  develops  cr it ica l 
thinking ski l l s

A student’s  cr it ica l  thinking 
ski l l s  increase  in  a  hands-on 
learning environment .  This 
occurs  s ince  students  must 
make decis ions  on what  to  do 
next  to  receive  the  outcome 
they are  st r iv ing to  obtain. 
They no longer  have  to  re ly 
on memor y and attent ion as 
they s it  in  a  lec ture  environ-
ment .  These  cr it ica l  thinking 
ski l l s  remain with a  student 
as  opposed to  mater ia l  that 
is  s imply  memorized for  a 
test  and much of  the  mate-
r ia l  of ten forgotten af ter  the 
exam.   Cr it ica l  thinking ski l l s 
are  ver y  important  to  the 
workplace  as  ever y  s ituat ion 
that  an employee  encoun-
ters  cannot  be  learned f rom a 
book.

Real-world  exper ience  and knowl-
edge f rom an instructor  can go a 
long way

Students  who learn in  a  hands-
on environment  can a lso  have  an 
instructor  nearby who have rea l-
world  exper ience  and knowledge 
and can help  and g ive  guidance to 
them i f  they  have  di f f icu lty  with  a 
task  that  they are  t r y ing to  com-
plete .  This  exper t  advice  can help 
them perform the  task  correct ly 
and safe ly  which is  ver y  cr it ica l  in 
the  workplace.

Use  of  mater ia ls  and equipment 
used on the  job

One of  the  benef its  of  a  hands-
on learning environment  is  that 
students  wi l l  get  a  feel  for  mate-
r ia ls  and equipment  that  is  com-
monly  used in  the  workplace.  This 
is  par t icular ly  good i f  the  student 
is  working with equipment  and 
tools .

Stimulant 
and 

learn as 
much as 
possible.
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Clinic  –  Provides  pract ice-
based work exper ience 
under  the  super vis ion of 
an exper ienced reg istered 
or  l icensed profess ional . 
Unl ike  pract ica ,  which 
require  pract ice-based 
work for  disc ipl ine-speci f ic 
profess ional  l icensure 
or  cer t i f icat ion,  c l inics 
provide  pract ice-based work 
exper ience,  but  these  work 
exper ience  hours  are  not 
required for  profess ional 
cer t i f icat ion.

C ommunity  S er vice  Learning 
–  Integrates  voluntar y, 
unpaid community  ser vice 
that  addresses  community 
needs  into  a  credit-bear ing 
course  with  an expl ic it 
educat ional  f ramework 
that  includes  student 
ref lec t ion on the  volunteer 
exper ience.  Ref lec t ion 
enhances  understanding 
of  c iv ic  engagement  and 
bui lds  connect ions  between 
the  exper ience  and course 
content .  Typica l ly,  the  f i rst 
four  weeks  of  the  course 
are  spent  in  the  classroom 
learning relevant  theor y.  The 
fol lowing seven weeks  are 
spent  doing 30-40 hours  of 
volunteer  ser vice.  The f ina l 
two weeks  are  again spent  in 
the  classroom and include 
ref lec t ion and relat ion of  the 
exper ience  back to  theor y.

C onsult ing projec t  – 
Involves  student  interact ions 
working with a  c l ient  or 
organizat ion in  order  to 
ident i f y  and analyze  issues 
or  opportunit ies  within the 
organizat ion and develop 
a  solut ion or  st rateg y for 
moving for ward.

C o-op – C onsists  of 
a lternat ing academic  terms 
and paid work terms, 
where  work terms provide 
exper ience  in  a  workplace 
sett ing related to  the  student’s 
f ie ld  of  study.  The number  of 
required work terms var ies  by 
program;  however,  the  t ime 
spent  in  work terms must  be 
at  least  30% of  the  t ime spent 
in  academic  study.

C ourse-based –  Incorporates 
intensive  hands-on learn-
ing into  the  academic  class-
room sett ing .  This  hands-on 
learning can occur  in  var ious 
ways ,  including engagement 
with pr imar y source  docu-
ments  and ar t i fac ts ,  par t ic i-
pat ion in  s imulat ions  or  com-
munity-based interact ions 
with members  of  the  exter-
nal  community  who come into 
the  classroom as  guest  speak-
ers  or  presenters .  Whi le  other 
types  of  exper ient ia l  edu-
cat ion may a lso  ut i l ize  in-
class  ac t iv it ies ,  coursebased 

exper iences  include in-class 
ac t iv it ies  not  captured within 
the  scope of  these  other 
categor ies .

Creat ive  or  physica l  pract ice 
–  Enables  sk i l l  development 
in  a  par t icular  area  through 
intensive  pract ice-based 
exper iences  that  re ly  heavi ly 
on student  par t ic ipat ion in  and 
exper imentat ion with course 
concepts .  These  courses  develop 
var ious  sk i l l s  in  areas  of  ar t , 
music ,  theatre ,  creat ive  wr it ing , 
dance  and physica l  ac t iv it ies 
(such as  soccer,  swimming, 
sof tba l l ,  e tc . ) .

Creat ive  per formance 
or  exhibit  –  Involves  an 
indiv idual  or  team-produced 
dramat ic ,  ar t ist ic ,  or  musica l 
per formance,  exhibit ,  or 
display  that  is  presented to  an 
audience  consist ing of  members 
other  than or  in  addit ion 
to  the  course  instructor 
and classmates .  Creat ive 

Types  of  hands-on learning and related ac t iv it ies  in 
Univers ity :  a  g lossar y  f rom Univers ity  of  Vic tor ia ,  Canada                             
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than the  typica l  academic 
classroom (which includes 
the  lec ture  ha l l ,  laborator y 
and seminar  or  workshop 
sett ing) .  Fie ld  exper iences 
may be  direc ted or  mediated 
by the  instructor  and include 
a  range of  t ime-intensive 
endeavours  that  require 
var ying levels  of  s tudent 
interact ion.  For  example,  f ie ld 
exper iences  include shor t-
term f ie ld  t r ips ,  f ie ldwork and 
obser vat ional  ac t iv it ies  such 
as  c lassroom obser vat ions 
or  attending a  per formance. 
Fie ld  exper iences  may or 
may not  involve  student 
interact ion with members  of 
the  external  community.  Note 
that  as  dist inct ive  types  of 
exper ience,  f ie ld  schools  and 
f ie ld  placements  are  c lass i f ied 
separately  f rom other  f ie ld 
exper iences .

Fie ld  placement  –  Provides 
students  with  an intensive 
work exper ience  in  a  sett ing 
relevant  to  their  f ie ld  of 
study.  Fie ld  placements  need 

not  require  super vis ion 
of  a  reg istered or  l icensed 
profess ional  and the  completed 
work exper ience  hours  are 
not  required for  profess ional 
cer t i f icat ion.  Fie ld  placements 
account  for  work-integrated 
educat ional  exper iences 
not  encompassed by other 
forms,  such as  co-op,  c l inic , 
pract icum and internship.

Field  school  –  Takes  students 
out  of  the  typica l  academic 
classroom (which includes  the 
lec ture  ha l l ,  laborator y  and 
seminar  or  workshop sett ing) 
and into  the  f ie ld  for  hands-on 
study or  appl icat ion of  course 
concepts  in  a  context  re levant 
environment .  Fie ld  schools 
of fer  an intensive,  immersive 
exper ience  and are  of ten at 
least  three  weeks  in  durat ion.

Internship –  Of fers  a 
disc ipl ine-speci f ic ,  super vised, 
s t ructured,  fu l l - t ime work 
exper ience  or  pract ice 
placement  of  substant ia l 
durat ion.  Internships  may 

per formances ,  unl ike  creat ive 
projec ts ,  involve  student 
interact ions  with members 
of  the  external  community. 
This  per formance const itutes 
a  centra l  component  of  the 
course.

Creat ive  or  des ign projec t 
–  Involves  an indiv idual  or 
team-produced projec t  as 
a  centra l  component  of  the 
course.  Projec ts  provide 
exper ience  in  the  des ign 
process ,  f rom ident i f y ing 
needs  or  problems and deter-
mining solut ions  to  proto-
typing and test ing des igns . 
These  projec ts  take  many 
forms:  ar t ist ic ,  dramat ic ,  or 
musica l  projec ts ,  graphic 
des ign projec ts  or  engi-
neer ing des ign projec ts ,  for 
example.

Fie ld  exper ience  –  Requires 
t ime spent  on course-
related exper iences  and 
ass ignments  in  sett ings  other 
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occur  in  the  middle  of  an 
academic  program or  af ter 
a l l  academic  coursework has 
been completed but  pr ior 
to  graduat ion.  Internships 
can be  of  any length,  but  are 
typica l ly  four,  e ight ,  or  twelve 
months  long.

L ab –  Provides  hands-on 
appl icat ion of  course  concepts 
in  a  control led environment , 
including act iv it ies  such 
as  obser ving ,  measur ing , 
test ing and exper iment ing . 
L abs  are  of ten sc ient i f ic 
or  technologica l  in  nature ; 
however,  other  types  of  labs 
a lso  exist ,  such as  language 
labs  in  the  humanit ies . 
A lab  is  a  dist inct  course 
component ,  separate  f rom a 
lec ture,  seminar  or  workshop.

 
Pract icum – Involves  work 
exper ience  under  the 
super vis ion of  an exper ienced 
reg istered or  l icensed 
profess ional  in  any disc ipl ine 
that  requires  pract ice-
based work exper ience  for 
profess ional  l icensure  or 
cer t i f icat ion.  Pract ica  are 
genera l ly  unpaid,  and,  as  the 
work is  done in  a  super vised 
sett ing ,  s tudents  do not  have 
their  own work load/caseload.

Profess ional  or  technica l 
sk i l l  development  –  Of fers 
intensive,  hands-on 
exper ience  in  the  development 
of  profess ional  or  technica l 
sk i l l s ,  providing disc ipl ine-
speci f ic  preparat ion for 
academic  or  profess ional 
careers .  This  includes ,  for 
example,  career  educat ion and 
preparat ion courses ,  courses 
that  prepare  academics  to 
teach in  a  univers ity  sett ing 
or  disc ipl ine-speci f ic  wr it ing 
courses  (other  than creat ive 
wr it ing courses)  in  areas  l ike 
lega l ,  sc ient i f ic  or  technica l 
wr it ing .

Publ icat ion or  conference 
presentat ion –  Includes 
present ing an or ig ina l 
paper  in  a  formal  academic 
conference  or  col loquium 
sett ing ,  publ ishing an or ig ina l 
work and/or  contr ibut ing to 
a  publ icat ion in  an editor ia l 
capacity.

Research projec t  –  Involves , 
as  a  major  course  component , 
a  process  of  substant ia l 
discover y,  synthesis  and/or 
appl icat ion of  informat ion 
to  solv ing a  par t icular 

problem in an or ig ina l  way. 
The research process  can be 
under taken independent ly  or 
in  teams.  The appl icat ion of 
research may be  community-
based.  Although consult ing , 
creat ive  or  des ign projec ts 
may involve  research,  these 
are  seen as  dist inct ive  types  of 
exper ient ia l  educat ion and are 
c lass i f ied separately.

Study abroad or  exchange – 
Entai ls  par t ic ipat ion in  at 
least  one term of  coursework 
at  an internat ional  inst itut ion. 
Whi le  “exchange”  indicates 
that  both the  internat ional 
inst itut ion and UVic  send and 
receive  students  to  and f rom 
each other,  “study abroad” 
does  not  indicate  a  reciproca l 
agreement ,  and UVic  ac ts 
as  a  sending inst itut ion 
only  (not  a lso  as  a  receiv ing 
inst itut ion) .

Work exper ience  – 
Intersperses  one or  two paid 
work terms into  an academic 
program,  where  work terms 
provide  exper ience  in  a 
workplace  sett ing related 
to  the  student’s  f ie ld  of 
study.  Work exper ience  is 
a  modif ied,  smal ler-sca le 
vers ion of  co-op.
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METHODOLOGY 
FOR TEACHING 
ESTEAME IN 

VET SCHOOLS 
USING 

HACKATHONS

“As a melt ing pot of  creativity,  ideas,  and ski l ls , 
hackathons have helped in bui lding some of 

the coolest apps of our t imes.  Hackathons offer 
the opportunity to meet l ike-minded people, 

mentors ,  and potential  investors .  This makes i t 
easy for part icipants to test  and val idate their 
product .  The hackathon environment has led 

chal lenges to the invention of many successful 
business ideas.  Hackathons have helped solve 

pressing issues and business worldwide.”

https : / /  dzone.com/ar t ic les/6-hackathonideas-that-turned-into-mi l l iondol lar
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Nowadays ,  technolog y is 
changing our  society  at  a 
dizzying pace.  B ecause  of 
this ,  labor  demands are 
constant ly  evolv ing and the 
need to  f ind workers  with  a 
diverse  technologica l  sk i l l  set 
i s  ever  growing.  What  we are 
current ly  exper iencing is  a 
sk i l l s  revolut ion.

The learning processes  used 
to  educate  the  young minds  of 
today must  adapt  in  order  to 
promote  a  ser ies  of  sk i l l s  and 
knowledge that  encourages 
students  to  learn to  innovate, 
use  their  imaginat ions  and 
solve  problems.

The main objec t ive  of 
the  innovat ive  ESTEAME 
learning system is  to 
st rengthen students’  personal 
and socia l  abi l it ies  in  order 
to  fami l iar ize  students  with 
the  new demands of  the 
labor  f ie ld  and create  better 
opportunit ies  with  their 
futures  in  mind.  It  aims to 

guarantee  the  development 
of  t ransversa l  knowledge,  in 
which the  contents  of  each of 
these  branches  is  not  taught 
or  learned in  isolat ion,  but 
rather  is  imparted in  an 
interdisc ipl inar y  way that 
ensures  contextua l ized and 
meaningful  learning.

ESTEAME learning helps 
students  obser ve,  invest igate , 
innovate,  develop cur ios ity 
and their  imaginat ions ,  ask 
quest ions ,  ponder  how things 
work and solve  the  problems 
that  they face  on a  dai ly 
bas is .

The main character ist ic 
of  this  learning system is 
pract ica l  t raining,  dur ing 
which students  learn and 
work in  a  rea l  way through 
exper imentat ion.  Teachers 
provide  students  with  the 
necessar y  tools  they need in 
order  to  obtain autonomy and 
use  their  own knowledge in  a 
prof itable  and enr iching way.

To carr y  out  this  methodolog y, 
dig ita l  competence,  teamwork 
and decis ion-making processes 
need to  be  integrated into 
each subject’s  curr iculum.  In 
addit ion,  an important  concept 
within the  ESTEAME model  is 
to  combine learning concepts 
with  game-l ike  pract ices .

Unl ike  STEAM, ESTEAME 
includes  the  components  of 
environment  and (gender) 
equal ity.  These  aspects  are  of 
v ita l  importance  nowadays  and 
students  should be  exposed to 
them as  early  as  poss ible  in 
their  educat ion.

STEM
STEAM
ESTEAME

How to Use ESTEAME: Process and Product .  There are actual ly 6 steps 

to creating an ESTEAME-Centered classroom, no matter what area you 

teach.   In each step,  you’re working through both the content and the 

arts standards to address a central  problem or essential  quest ion.
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1. FOCUS
In this step, we’re selecting an essential 
question to answer or problem to solve.  
It’s important to have a clear focus on 
both how this question or problem 
relates to the STEAM and the environ-
mental and equality content areas you’ve 
chosen.

4. APPLICATION
This is where the fun happens!  After 
students have dived deep into a problem 
or question and have analyzed current 
solutions as well as what still needs 
addressed, they can begin to create 
their own solution or composition to 
the problem.  This is where they use the 
skills, processes and knowledge that were 
taught in the discovery stage and put 
them to work.

2. DETAIL
During the detail phase, you’re looking 
for the elements that are contributing to 
the problem or question.  When you’re 
observing the correlations to other areas 
or why the problem exists, you begin to 
unearth a lot of key background infor-
mation, skills or processes that students 
already have to address the question.

5. PRESENTATION
Once students have created their 
solution or composition, it’s time to 
share it.  It’s important that the work 
is presented for feedback and as a way 
for expression based on a student’s own 
perspective surrounding the question 
or problem at hand.  This is also an 
important opportunity to facilitate 
feedback and help students learn how to 
give and receive input.

3. DISCOVERY
Discovery is all about active research and 
intentional teaching.  In this step, students 
are researching current solutions, as well 
as what ISN’T working based on the 
solutions that already exist.  As a teacher, 
you can use this stage to both analyze the 
gaps your students may have in a skill 
or process and to teach those skills or 
processes explicitly.

6. LINK
This step is what closes the loop.  
Students have a chance to reflect on the 
feedback that was shared and on their 
own process and skills.  Based on that 
reflection, students are able to revise 
their work as needed and to produce an 
even better solution.

What’s  great  about  this  process  is  that  you can as  eas i ly  use  it  to  help  plan for  a  lesson as  you 
can to  faci l i tate  the  ac tua l  learning process  in  your  ESTEAME classroom.   Let’s  take  a  look at 
each step.



Hackathons are  an idea l 
solut ion to  teaching ESTEAME 
subjects  in  VET classes  because 
they are  fast-paced events 
where  compet itors  work in 
teams to  go f rom an idea  to 
working products  within a 
s ing le  day or  a  weekend and 
demonstrate  their  creat ion to  a 
l ive  audience  of  peers .  Due to 
the  “fun” and informal  nature 
of  such events ,  they  make for 
excel lent  informal  learning 
plat forms that  att rac t  a  diverse 
spectrum of  students ,  especia l ly 
those  typica l ly  uninterested in 
t radit ional  c lassroom sett ings .  
Despite  the  compet it ive  nature 
of  such events ,  a  s igni f icant 
amount  of  peer- learning – 
students  teaching can be 
obser ved.  The students  involved 
can learn new ski l l s  eas i ly 
because  there  is  l i t t le  pressure 
f rom the  teacher  and the 
maximum amount  of  f reedom 
to col laborate  with  the  other 
students .  Due to  the  gamif ied 
format  of  the  events ,  s tudents 
were  heavi ly  mot ivated to  learn 
new ski l l s  due to  pract ica l 
appl icabi l ity  and peer  e f fec ts , 
rather  than merely  academic 
metr ics .  The hackathons can 
be  cont inued as  long-term 
projec ts . 

Hackathons can be  considered 
long and extended group work 
act iv it ies  where  students  are 
g iven a  lot  of  l iber ty  to  choose 
their  ways  of  working whi le  the 
coordinat ing teacher  or  teachers 
monitor  and act  as  a  resource.

Hackathon Structure.  The basic hackathon structure can 

be adapted for use in both meetups and un-conferences. 

A wel l-run hackathon involves a series of  easi ly 

repl icated steps,  yet each one is  a unique experience 

based on the contr ibutions of part icipants .  The essential 

elements include:



Step 2 :  Introduce a  teamwork 
rat ionale  for  the  hackathon 
(Why are  we working in 
teams?)
Help students  consider  the  va lue 
in  working together.

Step 3 :  Establ ish  a  purpose 
for  the  hackathon (What  is 
our  purpose?)
Clar i f y  the  funct ion of  the 
student  teams.
Def ine  the  goa l  and outcomes for 
teamwork.
Ver i f y  that  students  understand 
the  lesson’s  purpose  and ask 
them to  explain to  you what 
their  team is  expected to 
accomplish.

Step 4 :  Establ ish  teamwork 
procedures  (How wi l l  we do 
the  work?)
Guide teams in  sett ing norms.
Giving students  exper ience  with 
interact ion ski l l s  through mul-
t iple  teaming exper iences  wi l l 
bui ld  more successfu l  teamwork 
dur ing the  ESTEAME lesson 
act iv it ies .
Use  se l f -assessments  to  help  stu-
dents  improve teamwork ski l l s .

Step 5 :  Monitor  teamwork
Regularly  monitor  teams and 
provide  product ive  feedback.

Step 6 :  Check teamwork 
progress
Regularly  col lec t  s tudent  feed-
back on how ef fec t ively  groups 
are  working.
Leave  enough t ime at  the  end of 
the  ac t iv ity  to  debr ief .

•  A  PURPOSE
• PRE-EVENT PREPAR ATIONS
• PROJECT PITCH PHASE
• MIXING AND RECRUITING 
PHASE
• PROJECT DEVELOPMENT 
PHASE
• PROJECT PRESENTATIONS
• JUD GING,  REC O GNITION 
EVENT,  AND CLOSING 
STATEMENT S

Steps in organizing a hackathon. Step 1:  Organize and plan 

the hackathon - Decide on team sizes that wi l l  ensure 

success.Decide which students wil l  be on each team. Be 

sure students have the necessary ski l ls  they need for doing 

the required tasks.
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the  teacher  might  ver y 
wel l  benef it  the  most 
of  any par t ic ipant . 
Fur ther  examinat ions 
should be  encouraged 
to  br ing for ward how 
teacher  obser vat ions 
can translate  in  terms of 
c lassroom act iv it ies  and 
result  in  a  more  engaged 
and prof ic ient  learning 
exper ience.

 
Importance  of  hackathons 
for  teachers 
Hackathons are  seen as  a 
venue where  teachers  can 
obser ve  their  students  in 
ac t ion,  a l lowing them to 
understand their  interests 
and capacity  and what  is 
meaningful  to  them.  As  a 
result ,  course  des ign could 
be  inf luenced by these 
obser vat ions  that  can br ing 
topics  worthy of  inclusion 
in  the  course  sy l labus .

 
Importance  of  hackathons 
for  students 
Students  enjoy the 
hackathon exper ience  in 

which they considered 
themselves  to  be  immersed. 
They a lso  feel  ver y  engaged 
and excited throughout 
the  hackathon.  Learning is 
one of  the  most  important 
aspects ,  hackathons being 
an opportunity  to  put  into 
pract ice  what  they learn in 
the  class-room but  with  a 
more  rea l ist ic  appl icat ion. 
The aspect  of  learning by 
doing is  ver y  evident  s ince 
students  tended to  agree 
that  they learn more in  the 
hackathon and pract ica l 
c lasses  than in  theoret ica l 
ones . 
The socia l  interact ions 
made poss ible  by  the 
hackathon a l low the 
exchange of  knowledge 
as  wel l  as  establ ishing 
or  re inforcing personal 
bonds with peers .  B es ides 
being important  for  team 
work,  col locat ion was  a lso 
important  for  knowledge 
exchanges  that  happened 
among students  in  the  same 
space.

It  i s  c lear  that  hackathons 
provide  teachers  with  a  powerful 
plat form with which to  obser ve 
their  students  in  ac t ion.  Unl ike 
t radit ional  ass ignments ,  a 
hackathon is  a l l  about  students 
br inging their  ideas ,  their 
quest ions ,  and their  cur ios ity, 
energ y,  and hard work together 
with  others  in  order  to  produce 
something together  within an 
ar t i f ic ia l ly  compressed t ime 
per iod.  This  does  not  mean that 
teachers  or  organizers  s it  id ly  by. 
The rea l ity  is  quite  the  contrar y. 
Organizers  and teachers  are  of ten 
in  mot ion monitor ing ,  responding 
to  emergencies ,  and of fer ing 
guidance when asked.  And,  more 
of ten than not ,  they  are  ac t ively 
obser ving .  L ike  an ath let ic  coach, 
they are  in  posit ion to  ca l ibrate 
students  and teams in  response 
to  the  evidence they are  provided 
dur ing the  hackathon.  They dea l 
with  personal  issues  as  they 
come up,  which may ver y  wel l 
sur face  again later  in  the  school 
term.  When approached for 
ass istance,  they  can ident i f y  the 
competence  of  the  student  teams 
at  a  fundamenta l  level . 
The hackathon structure 
provides  a  st rong scaf fold  with 
which to  push responsibi l ity 
for  per formance out  to  the 
par t ic ipants .  As  an informed 
obser ver  dur ing this  process , 

Roles  of  the  teacher. 
Of  the  many innovat ions  that 
surround hackathons and how people 
use  them,  the  role  of  “the  teacher” 
does  not  exist  in  the  same way as  in 
the  t radit ional  c lassroom.
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Hackathons  expose students to new direct ions of study 

and opportunity.  In addit ion,  the ski l ls  practiced during 

hackathons can be mastered through repeated experience. 

Finding projec ts  or  exper iments  worthy of  team format ion,  developing an 
understanding of  what  makes  teams work wel l ,  ident i f y ing the  sk i l l sets  of  team 
members ,  focusing and re-f raming projec ts  to  meet  a  deadl ine,  and developing 
persuasive  projec t  presentat ions  are  sk i l l s  worthy not  only  of  a  c lassroom but  wi l l 
a lso  be  usefu l  throughout  students’  post-academic  careers .   By  using hackathons 
in  their  teaching,  the  teachers  can ident i f y  competencies  as  wel l  as  ear ly  warning 
s igns ,  so  that  appropr iate  ac t ions  can draw out  students  for  the  fu l l  c lass  term. 
The potent ia l  for  students  and teachers  a l ike  to  come into some a l ignment  at  the 
beginning of  a  c lass  might  prove to  be  the  biggest  immediate  benef it .  Once this 
k ind of  a l ignment  is  achieved,  more  t radit ional  c lassroom act iv it ies  just  might 
take  on new meaning for  students .  Students  who have  discovered an interest 
or  competenc y through a  hackathon seem wi l l ing to  “deep dive.”  It  may wel l  be 
that  the  ar t i f ic ia l  pressure  of  a  hackathon causes  par t ic ipants  to  test  their  l imits 
and chal lenges  them to  increase  their  capacity.  If  this  i s  indeed the  case,  then 
ever yone benef its .
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According to the dict ionary,  we can def ine the word cooperat ion: Act or effect of  cooperat ing; 

Associat ion between two species that ,  a l though expendable,  br ings advantages to both, 

col laborat ion.  Regarding the word competit ion: Act or effect of  competing; Simultaneous search for 

two or more individuals ,  for a victory,  an advantage,  a pr ize;  F ight chal lenge,  dispute or r ivalry.



The concept  of  cooperat ion transf igures 
into  relat ionships  of  mutual  respect , 
having a  posture  of  tolerance  towards 
coexistence  and di f ferences ,  thus  having 
a  constant  negot iat ion process .  In  order 
for  cooperat ion to  exist ,  there  must  be 
common goals ,  ac t iv it ies  and joint  and 
organized act ions  providing advantages 
for  a l l ,  thus  recognizing that  the  human 
being depends,  in  a  cer tain  way,  on 
others  to  compete.  C ooperat ion is  not 
only  a  non-compet it ive  s ituat ion,  but 
a lso  a  s ituat ion where  we have  to  be  ver y 
clear  that  I  wi l l  only  be  successfu l  i f  the 
other  is  a lso  successfu l  and v ice  versa . 
Regarding compet it iveness ,  there  is 
a  wi l l ingness  to  f ight  for  sat is fac t ion 
when making comparisons  with some 
standard of  super ior ity  in  the  presence 
of  eva luators .  Basica l ly,  compet it iveness 
is  a  per formance-or iented behavior 
in  a  compet it ive  context ,  with  socia l 
eva luat ion as  a  key  component . 

A compet i t ive person s imply l ikes 

to compete and look for  compet i t ive 

s i tuat ions.  Victory or ientat ion is  the 

focus on interpersonal  compar ison 

and compet i t ion v ictory.  I t  is  more 

important to outdo other compet i tors 

than to improve your own standards. 

Goal  or ientat ion is  the focus on personal 

performance standards.  The goal  is  to 

improve your own performance,  not to 

win the compet i t ion.

C ooperat ion,  apparent ly,  i s 
associated with “us”,  whi le 
compet it ion is  associated with 
“me”.  B oth “cooperat ion” and 
“compet it ion”  have  a  set  of  bel ie fs 
and rules  that  determine how they 
are  presented and how they inst itute 
forms of  l i fe . 

Help “ idea  launchers”  grow

When a  student  joins  a  “chal lenger”,  i t  i s  poss ible 
to  develop ser vices  and products  together  that 
benef it  both s ides .

Develop products  to  solve  the  problem

Think proact ively!  Assess  the  poss ibi l it ies 
of  updat ing and improving your  products  / 
knowledge.  Don’t  think about  what  other  students 
can do,  make the  necessar y  changes  so  that  a  new 
product  is  the  most  or ig ina l ,  the  most  e f fec t ive.

Involve  “ idea  launchers”  in  our  process  to  innovate

Create  communicat ion channels  with  the  “ idea 
launchers”  so  that  they,  at  the  ver y  least ,  conf irm 
whether  the  path they are  going to  take  is  r ight  or 
wrong. 

Team strength

Think col laborat ively  in  order  to  obtain better 
product  qual ity.  Two heads  are  better  than one.

Occurrence  of  other  teams

Don’t  think of  your  compet itor  as  a  threat .  B ecome 
his  a l ly. 
 
 
 
C oopet it ion is  the  st rateg y that 
combines  the  character ist ics  of 
cooperat ion and compet it ion.

There are 5 
collaborative 

forces
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Innovation results from the creation of new 

knowledge or from the recombination of exist ing 

knowledge and solut ions.  These processes can 

result  from individual  act ions. 

However,  they  are  st rongly 
st imulated when they imply 
the  cross ing of  worldviews of 
severa l  indiv iduals ,  result ing 
f rom group discuss ions 
and (mult idisc ipl inar y) 
init iat ives .

It  i s  genera l ly  accepted that 
the  processes  of  knowledge 
creat ion and recombinat ion 
and the  result ing innovat ion 
become more ef f ic ient  when 
actors  /  indiv iduals ,  coming 
f rom completely  di f ferent 
areas  ( for  example,  f rom 
dif ferent  industr ia l  sec tors 
and funct ional  groups) , 

share  their  exper iences  and 
knowledge.  C onsequent ly, 
cooperat ion between actors 
f rom var ious  organizat ions , 
with  di f ferent  v iews and 
di f ferent  ac t iv it ies ,  i s  seen 
as  an important  fac tor  in 
st imulat ing innovat ion in 
its  var ious  forms:  product , 
process  and organizat ional 
innovat ion.

This  concept  introduces 
a  broader  and more 
comprehensive  v iew of 
innovat ion,  understood as  a 
technica l  and socia l  process , 
but  a lso  as  an interact ive 

COOPERATION 
FOR INNOVATION 
AND 
COMPETITIVENESS

learning process  between 
organizat ions  and the 
environment  in  which they 
operate .  As  a  result ,  a  greater 
number  of  indiv iduals  and 
organizat ions  that  interact 
f requent ly  are  included 
in  the  process  of  creat ing 
innovat ion and a lso  in  the 
development  of  a  var iety  of 
reg ions ,  industr ia l  sec tors 
and innovat ive  companies . 
The systemic  and interact ive 
approach to  innovat ion is 
wel l  represented in  inter-
organizat ional  cooperat ion 
networks .

Innovation is  a key factor for competit iveness.  Innovation is  understood as an interactive 

learning process,  involving a variety of diverse ski l ls  and knowledge. 



NETWORKS: 
LEARNING 
THROUGH 

INTERACTION

More promising 
solut ions  are  based on 
the  development  of 
interact ion mechanisms 

with other  organizat ions , 
in  order  to  acquire,  create 
and share  informat ion, 
knowledge and other 
resources .  C ooperat ion 
networks  encourage 
the  development  of 
interact ive  innovat ion 
processes .  C ondit ions 
are  created to  br ing 
people  and inst itut ions 
together,  to  create 
and share  knowledge 
and,  consequent ly,  to 

develop the  learning processes 
inherent  in  the  consol idat ion 
of  the  capacity  for  innovat ion. 
Par t ic ipat ion in  cooperat ion 
networks  can st imulate  and 
re inforce  innovat ive  att itudes , 
s ince  the  ac tors  have  access  to 
a  broader  set  of  informat ion 
and knowledge and face  a 
greater  c ircumstant ia l  divers ity. 
From a  st rateg ic  point  of 
v iew,  cooperat ion must  be 
understood as  a  permanent 
ac t iv ity  and,  as  such,  be  par t  of 
the  operat ional  and decis ion-
making processes .

It  i s  common to  f ind innovat ive 
cooperat ion networks  a long 
the  clusters  between schools , 
s ince  they share  e lements  such 
as :  labor,  reg ional  cu lture, 
inst itut ions ,  regulat ions ,  e tc . , 
and this  support  medium or 
space  is  t radit ional ly  used 
to  share  the  informat ion and 
knowledge indispensable  for 
innovat ion.It  i s  considered that 
an ef f ic ient  means  should br ing 
together : 

a)  internal  coherence  -  that  is , 
the  existence  of  a  mult ipl ic ity 
of  ac t iv it ies  and a  st rong 
interrelat ionship between them; 
the  combinat ion of  compet it ion 
and cooperat ion,  based on trust 
and the  widespread recognit ion 
that  cooperat ion is  posit ive  in 
the  long run;  the  existence  of 
a  loca l  inst itut ional  base  that 
supports  inst itut ions  in  their 
processes ,  providing relevant 
and appropr iate  informat ion 

People rarely innovate on their 

own, and when this happens, 

the innovation process is  often 

considered ineffect ive and 

unsustainable. 

H A C K A T H O N  |  M a y  2 0 2 1 53



and ski l l s ,  e tc .  
b)  the  abi l ity  to  establ ish 
external  networks  -  that 
is ,  the  existence  of  l inks 
between schools  and other 
loca l ,  reg ional ,  nat ional 
and transnat ional  schools . 
It  i s  genera l ly  accepted 
that  the  consol idat ion and 
development  of  an ESTEAM 
cluster  is  c losely  re lated to 
the  creat ion of  l inks  with 
other  schools  /  inst itut ions 
and depends on behaviors 
based on imitat ion.  Through 

this  web,  knowledge is 
quick ly  disseminated in 
the  cluster.  This  process 
is  s t rongly  dependent 
on the  ef f ic ienc y of  the 
support  medium.  When 
some schools  in  the  cluster 
demonstrate  innovat ive 
and or ig ina l  behaviors  that 
lead to  an increase  in  their 
compet it iveness ,  i t  i s  log ica l 
to  assume that  this  behavior 
wi l l  be  t ransmitted and 
subsequent ly  imitated by 
other  schools  in  the  same 

cluster.  This  imitat ion process 
can lead,  in  the  long run, 
to  the  consol idat ion of  the 
c luster  and to  a  genera l ized 
increase  in  compet it iveness 
and,  consequent ly,  to  reg ional 
development .  Mult isec tora l 
networks ,  between di f ferent 
types  of  schools  /  inst itut ions 
that  include di f ferent  ac tors , 
are  par t icular ly  e f fec t ive 
in  promoting reg ional 
development .  These  networks 
are  more complex and do not 
usual ly  ar ise  spontaneously.

C ol laborat ion through 
par t ic ipat ion in  Hackathons 
is  a  great  way to  hear  new 
ideas  f rom other  par tner 
inst itut ions  to  use  in  the 
classroom.  It  i s  a lso  an 
opportunity  for  col leagues 
to  star t  shar ing and 
col laborat ing .

One of  the  most  interest ing 
col laborat ions  could be 
working with schools  abroad. 
Even without  the  resources  to 
t ravel .

Collaborate 

abroad

Bring new ideas 

to the classroom

Working with loca l  or  even 
reg ional  schools  a l lows 

Collaborate 

locally

you to  be  aware  of  loca l  / 
reg ional  issues .  Make sure 
that  a l l  schools  /  inst itut ions 
understand the  benef its  of 
col laborat ion.  
 

It  i s  corporate  socia l 
responsibi l ity  to  raise  the 
bar,  not  only  within your 
own school  /  inst itut ion,  but 
within the  community  you 
ser ve.  
 
 
C ompet it ion can be  hea lthy 
and can lead to  higher 
standards  across  the  reg ion, 
which wi l l  benef it  ever yone. 
 

When ever yone is  working 
together,  col laborat ion can 
be  a  rea l  success .  It  i s  of ten 
quite  di f f icu lt  to  just i f y  the 
impact  in  the  shor t  and long 
term,  but  in  the  shor t  term it 
i s  quite  ev ident .

The loca l  community  can play 
a  big  role  in  col laborat ion. 
S chools  need to  look for 
opportunit ies  to  work with 
the  loca l  community  and loca l 
businesses . 
 
There  is  no per fec t  guidel ine 
to  fol low for  successfu l 
col laborat ion,  but  by 
support ing each other,  the 
benef its  can be  endless  for 
schools  to  improve their 
learning and profess ional 
development  exper iences ,  and 
provide  better  progress  for 
students .

Working with the 

local community
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1.  Find par tners  with  a 
common vis ion and goals 
Looking for  par tners  with 
the  same v is ion and goals  is 
essent ia l .  This  does  not  mean 
that  we are  s imi lar,  we may 
even be  adverse,  but  with  the 
same miss ion. 
 

2 .  Remember  that  leadership 
matters 
Not  author itar ian leadership, 
but  shared leadership.

 
3 .  B e  creat ive  with  money and 
donat ions 
C onsider  asking companies  to 
provide  equipment  and other 
non-monetar y  resources . 

4 .  Get  it  in  wr it ing 
It  i s  important  that  a l l 
inst itut ions  and people 
involved agree  on the 
learning objec t ives , 
expectat ions  and t ime 
commitment  for  each type of 

par tnership.  What  sk i l l s  and 
knowledge students  should 
obtain.  What  is  expected f rom 
the  results  of  the  Hackathon.

5 .  Establ ish  ongoing super vis ion 
and communicat ion  
Even a  s igned contract  is  no 
guarantee  of  success .  Par tners 
need to  establ ish  regular 
communicat ion.  Progress  repor ts 
may be  the  solut ion.  
 
6 .  Make a  long-term commitment  
You can bet  that  the  direc tors 
of  the  inst itut ions  and the 
teachers  wi l l  get  involved in  the 
par tnership,  but  with  a  st rong 
commitment  f rom the  whole 
community  of  the  di f ferent  par tner 
inst itut ions ,  i t  i s  poss ible  to 
cont inue the  col laborat ion. 

7 .  B e  pat ient  -  It  doesn’t  happen 
overnight 
Bui lding ef fec t ive  and last ing 
par tnerships  takes  t ime.  S o, 
instead of  t r y ing to  go it  a lone, 
seek support  f rom a  respected 
community  leader  -  a  member  of 
the  school  board,  the  municipa l ity 
or  an associat ion -  and ask  for  help 
to  spread the  idea  /  projec t  to  a l ign 
with poss ible  par tners .

7 steps to a 

successful 

Hackathon
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HACKATHON
Erasmus


