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1. INTRODUCTION

* Since 2006 up to now:

* ICT has been a compulsory subject in curriculum for
primary, lower and upper secondary schools

* |CT subject develops fundamental user’s skills
(HW, SW, Internet)

* |CT teachers in schools
(only 18% teachers for lower secondary schools are

qualified to teach the ICT subject)
* Pupils do not like the ICT subject:

* old fashion content, old fashion teaching
* Old fashion task and activities for pupils



2. KEY CHANGES IN CURRICULUM

 Government's Strategy of Digital Education (MoEYS, 2014)

* The Ministry of Education, Youth and Sport of the Czech
Republic (MoEYS) is currently preparing a new curriculum

document, Framework Educational Programme, with two
major changes: instead of ICT subject

(1) pupil’s digital literacy development in all school subjects
»

Pﬂ‘é}mw ); . . o
Ive aimensions (Information and data literacy; communication and
collaboration; digital content creation; safety; problem solving)

(2) Informatics

» Computational thinking (S. Papert, J. Wing) ,
Data, informatics and modelling; Aigorithis and programming;

Information systems + computer and how to handle with it
All these changes are relatively radical and should be put into
practice by 2020/21.


https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-20-digital-competence-framework-citizens-update-phase-1-conceptual-reference-model

3. TWO NATIONAL PROJECTS

DG «Support for the development of digital literacy»
http://pages.pedf.cuni.cz/digitalni-gramotnost/

* Since January 2018, three-year project

* All nine faculties:
co-ordinator: Faculty of Education, Charles University, Prague

* Target groups: teacher educators, student teachers, teachers,
students, pupils

* Tasks: to implement digital literacy cross curriculum
» To analyse existing digital objects repositories and resources

» To design and develop digital educational resources and objects for

all educational domains in curriculum for pre-primary, primary and
secondary school education

» To design and pilot teaching approaches how to develop digital
literacy of pupils / students


http://pages.pedf.cuni.cz/digitalni-gramotnost/

3. TWO NATIONAL PROJECTS

«PRIM » www.imxsleni.cz

Since October 2017, three-year project
* All nine faculties: 5
co-ordinator: Faculty of Education, University Ceské Budéjovice

* Target groups: teacher educators, student teachers, teachers,
students, pupils

e Tasks:

» To develop and validate teaching materials, guidelines for teaching a
new subject of Informatics

» To validate these materials at about 60 selected schools (starting
with pre-school centres ending with secondary schools)

» At all faculties of education to innovate or implement compulsory
courses in study programs for teacher education for pre-school,
primary and secondary schools teachers

» To design and open on-line courses for teachers of kindergartens,
primary and secondary schools to be ready for the planne%
curricular changes / to teach informatics in schools


http://www.imysleni.cz/
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4. SOME CASE-STUDIES FOR UNDERSTANDING OF
PUPIL'S COMPUTATIONAL THINKING DEVELOPMENT

Q1l: How can programming in Scratch contribute to
understanding how computers work?
Age: 11-12, 20 lessons
Ordinary basic school (N =22, F=10, M=10)
Excellent gymnazium (N = 14, F=2, M=10)
 Story-telling
* Literacy (reading and writing)

Research methods:

* Questionnaire, TEST 1, TEST2
* Interview with pupils, observing, monitoring

* Analysis of essays
* Analysis of products in Scratch

Hana SANDOVA, 2015
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Cervena Karkulka
Maminka wysiala Karkulku popfat babiice K svatk

Storyboard

vlese
Seznam sprite
Iaminka Karkulka
Karkulia Wik

Kosik
Babavka
Sirup

: H . Podrobny scéndf
Little Red Riding Hood: e
Maminka ¢ava wici pro babitku do koSiku a podava o Karkulce. Karkulka bere kosik a cdchazi.
Navajl & s maminkou.

Hana SANDOVA, 2015
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Q2: How can primary school pupils understand testing conditions
(IF-THEN, IF-THEN-ELSE, ...) and some concepts (REPEAT, ...)

when they design algorithms?
Age: 9-11, 16 lessons
Small village basic school (N=15,F=8, M =7)
* Unplugged activities
* Literacy (reading and writing)
* Reading and interpretation of notations and codes

e Team work

Research methods:
* Interview with pupils, observing, monitoring their work

* Analysis of activities in Blocky Games, Code.org  m T4

-

e Activities with OZOBOT ==
e REPEAT N, REPEAT, REPEAT — UNTIL, IF, IF - ELSE \ ‘)

=

Radek CUMA, 2018
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4. SOME CASE-STUDIES FOR UNDERSTANDING OF
PUPIL'S COMPUTATIONAL THINKING DEVELOPMENT

Obr. 6 — Ukazka jedné sady karticek s piikazy a z ni sestaveneho algoritmu

Radek CUMA, 2018
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REPEAT N

Zaci pti téchto aktivitach objevili, Ze jim pFikaz Opakuj Xkrat dokaZe usnadnit praci a uetfit
¢as pri sestavovani algoritmd.

e 3. trida:
23k 1:, ProtoZe se tam néco opakuje.” Zak 2: ,Ze tfeba tady ddme 3 a tady je tfeba

opakuj vpred, tak Ze ono to bude treba opakovat 3x, pljde 3x vpred. Opakuj 3x krok
vpred.”

4. trida:
23k 1: ,KdyZ mdme néco opakovat.” 23k 2: ,Kdy? tfeba potfebujeme opakovat kroky a
musime to udélat tfeba 3x.” Zak 3: ,,Kdyz se néco opakuje. Treba krok dopredu.” Zak 4:

,Ireba kdyZ je rovnd drdha, tak si miiZzeme dat jeden krok dopredu a on to bude
opakovat.”

REPEAT — UNTIL
3. trida:

23k 1: , Tfreba umyj nddobi, aby bylo ¢&isty. Opakuj omej nddobi dokud. aby bylo &isty. Nemiizu Fict omej
_ 3xnddobi. Nevime, kolikrat to md omyt.”
Zak 2: ,Dokud treba nebude smeti pryc. ProtoZe jsme nevédéli kolik tam je treba smeti.”

Radek CUMA, 2018
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Q3: How can programming in Scratch contribute to

algorithmic thinking development?

Age: 10-12, 16 lessons
Ordinary basic school (N =47)

Group A (N =11, Age 10-11, M = 8)

Group B (N =12, Age 10-11, M =10)

Group C(N =13, Age 11-12, M = 8)

Group D (N =11, Age 11-12, M =5)
* Examples taken from the everyday life (without using computers)
Research methods:
* Two Questionnaires, TEST 01, TESTO2, Two questionnaires

* Analysis of a set of assignments focused on algorithmical thinking
» Before Scratch

» After Scratch
e Case study

* Interview with pupils, observing, monitoring pupils work
* Analysis of activities in Scratch

Milan SVOBODA, 2018
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PUPIL'S ACTVITIES WITH A COMPUTER

. - - _

To prepare to school; creative activities; searching on the Internet; social network; games

Milan SVOBODA, 2018, p. 49
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INFORMATICKE MYSLENI

\2

ABSTRAKCE

ZAMERENI SE POUZE NA DULEZITE
INFORMACE, IGNOROVANI
NEPODSTATNYCH DETAILU

ROZPOZNAVANI PODOBNOSTI
VYRESENYCH PROBLEMU A JEJICH
APLIKACE NA PROBLEMY NOVE

ROZLoizrgi KOMPLEVXI!I'CH
PROBLEMU NA MENSi CASTI,

\ KTERE JSOU LEPE ZVLADNUTELNE

ALGORITMIZACE

RESENi PROBLEMU KROK ZA KROKEM
NAVRH POSTUPU, KTERY VEDE
K VYRESENI PROBLEMU

Milan SVOBODA, 2018
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EEEE0OE

OoEEg0d
EN0OEEN

34 original tasks with
original pictures

Milan SVOBODA, 2018
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Blok 1: Algoritmizace a programovani

Algoritmus Seznameni s programem Scratch Vlastmosti objekti

Blok 2: Vyuka prvki programovani

Sekvence Udalosti Cyklus Paralelizace Zpravy If operitory ~ Proménna Klonovani

A 4

Blok 3: Zaverecny projekt

Programovani Testovani Ladéni Procedury

Milan SVOBODA, 2018
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{ zek hry, kterou cheed vytvofit. Odpovéz na nisledujici otdzky:

................................................................................................................................................................

.......................................................................................................................................................

Milan SVOBODA, 2018
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Evaluation of Scratch projects — Dr. Scratch

Algoritmizace Reprezentace dat Abstrakce Interaktivita
Synchronizace Paralelismus Logické podminky
0 5 10 15 20
Projekt 1 3 2 1 2 1 2 3
Projekt2 3 1 2 1 3
Projekt 3 3 2 1 2 3 1
Projekt4 2 2 3 1 3 1
i Proj ekts 3 2 1 2 3 2 3
,%__ Projekt 6 3 2 3 2 2 3 3
S Projekt7 3 2 I— 3 3 3
“  Projekts 2 2 11 3 1 W
Projekt9 2 2 1 2 3 10
Projekt 10 3 2 1 2 3 2 3
Projekt 11 3 2 1 2 o1 3
Projekt 12 3 2 3 2 2 2 3
Projekt 13 3 2 3 2 o1 3
Projekt 14 2 1 N 1
Proj ekt15 2 2 1 2 3 1 1
A Projekt16 ©
; Projekt 17 2 2 1 2 N 1 I
2 Drniakt 1R 2 1 D ]

Milan SVOBODA, 2018



5. CONCLUSIONS



Thank you for your attention.

miroslava.cernochova@pedf.cuni.cz



