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Vreface

This publication is part of the educational material created in the context of the Erasmus+ project GLAT
- "Games for Learning Algorithmic Thinking".

The general goal of the project is encouraging the integration of computational and algorithmic
thinking, problem-solving skills, logic and creativity into the daily teaching through different subjects
in students’ younger ages in a fun and attractive way using Game Based Learning (GBL). One of the
main activities of the project was the organization of education for primary junior grade teachers in
the form of a blended learning e-course.

This publication is a syllabus of education designed during the project GLAT. The emphasis is placed on
the f2f (classroom-based) workshops, which are combined with online learning during which the
teachers are mentored by the experts who conduct the education.

The first part of the Workshop Syllabus provides general information on GLAT education, which
includes the main goals of the education, expected learning outcomes, the target audience, and the
required background knowledge. It is also stated that three two-day workshops with a total duration
of 48 school hours (45 minutes each) and the use of the Moodle Learning Management System for the
online part of the course are predicted during the training.

The second part of the publication lists the schedules for all three workshops: Workshop 1: Game-
Based Learning (GBL) and Unplugged Activities, Workshop 2: Problem Learning (PBL), Online Quizzes
and Logic Tasks, and Workshop 3: Games and Tools for Programming. The schedules provide for each
of the sessions of the workshops: learning outcomes, topics (with handouts of presentations for
lectures), evaluation methods, and tasks for the independent work of the learners after the workshops
(during the online part of the education).

Finally, in the third part of the publication, templates created for the purposes of GLAT education were
added as annexes.

The syllabus presents an introduction to other content created during the project GLAT: presentations
for the sessions of the workshops, the GLAT Teacher's Guide, learning scenarios prepared by teachers
that serve as examples of good practice, and the GLAT Moodle e-course available after logging into the
MoD learning system. The course backup can also be restored to own empty Moodle course.

It should be emphasized that GLAT education is not intended for independent learning, but it requires
mentoring for the participants. Therefore, these materials will be useful to educational institutions and
individual educators who wish to launch their own courses or subjects based on the syllabus and
learning materials produced within the project.

Considering that the results of the project GLAT are available not only in Croatian but also in English,
and under a license that allows them to be freely shared, modified and transform, we believe that they
will be a useful starting point that experienced educators will be able to use and appropriately adapt
to future students in their own countries.

In addition to the entire project team actively involved in the preparation of GLAT publications and all
other results, the completion of the syllabus was also contributed by primary junior grade teachers
from Croatia — participants of GLAT education. We thank them for their irreplaceable help in the form
of active participation, hard work and suggestions.

Editors
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1. Overall goals for GLAT e-course

Participants will learn about innovative teaching methodologies in the ICT area such as Game
Based Learning (GBL), Problem Based Learning (PBL), Inquiry Based Learning (IBL), teamwork.
Participants will learn how to use digital didactic games (serious games) in different school
subjects for encouraging algorithmic thinking, problem-solving skills, logic and creativity with
their students.

Participants will design and implement a learning scenario, a document in which the teacher
develops innovative ideas to carry out educational activities by means of modern teaching
methods with the use of appropriate digital content and tools, in order to carry out educational
activities for encouraging algorithmic thinking.

2. Target group of participants

Focus group of about 15-20 primary grade school teachers

3. Required background knowledge

Basics ICT skills
No prior knowledge of programming is required

4. Duration of the course

up to 8 months:

Workshop 1 - 16 hours and up to 2 months for preparing the 1% assighment.
Workshop 2 - 16 hours and up to 2 months for preparing the 2" assignment.
Workshop 3 - 16 hours and up to 4 months for preparing the 3", final assignment.

5. Main learning outcomes
Participants will be able to:

Describe the principles of Game Based Learning (GBL)

Apply digital educational games into different school subjects

Use Web 2.0 tools for creating content for unplugged activities, e.g. posters, leaflets...

Create learning scenarios in order to develop innovative ideas for carrying out game based
unplugged activities

Describe principles of Problem Based Learning (PBL)

Use digital tools within the process of problem solving

Recognize the methodology of role-playing in educational games

Choose and create logical tasks and quizzes suitable for algorithmic thinking development in
different school subjects

Use Web 2.0 tools for creating logical tasks and online quizzes

Create learning scenarios in order to develop innovative ideas for carrying out logical tasks and
online quizzes

Describe principles of Inquiry Based Learning (IBL)

Understand basic concepts of programming

Use simple game based tools for learning programming

Create learning scenarios in order to develop innovative ideas for applying programming
concepts and developing algorithmic and computational thinking through game based tools
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6. Learning strategy
e The blended model of e-learning that combines face-to-face (f2f) and online teaching methods
(asynchronous content delivery methods, guided design, forums and discussion boards)
e Allf2f teaching methods at the workshops encourage individual activities, group activities, and
whole-group discussions (in addition to teacher presentations and demonstrations).

7. Learning environment
e Forthe purpose of the course, an e-course is established in LMS Moodle.

e Alllearning materials from the workshops’ f2f parts will be available on the learning platform
as well as other necessary information and materials needed for the realization of the course.

8. Evaluation
e Completed versions of all the learning scenarios will be reviewed and implemented in the
classrooms by the participants.
e Participants’ satisfaction with the education will be measured by the questionnaire or
interviews.
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities
Workshop schedule

Day1

Introduction to Workshop 1
Duration: 1 hour (45 minutes)

Introductory presentation: Introducing and explaining the main goals of the workshop, defining
algorithmic thinking.

Introduction round: The participants introduce themselves

Introduction and enrolling to the e-course in Moodle LMS

Session 1: Game Based Learning (GBL)
Duration: 3 hours (135 minutes)
Lecture: Games in education

Group work: Exploring educational games and preparing a , Learning package”

Lecture: Integration of games into the lecturing process
Demonstration: Examples of simple games in different school subjects
Group work: Exploring existing educational games

Session 2: GBL with unplugged activities

Duration: 1 hour (45 minutes)

Lecture: What are unplugged activities and how to use them in the classroom?

Demonstration: Examples of unplugged activities for different school subjects, providing propaedeutic
for algorithms and programming (e.g Plant a seed, Find the hidden words, Guess the
number, Walking in the maze, etc.)

Group work: Discussing new examples of unplugged activities

Session 3: Using Web 2.0 tools for creating content for unplugged activities
Duration: 3 hours (135 minutes)

Presentation: Advantages of using Web 2.0 tools for unplugged activities

Group work: Exploring examples and resources
Demonstration: Creating content for unplugged activities using Web 2.0 tools (Canva, Sketchpad)
Individual work: Creating content for unplugged activities using Web 2.0 tools

Group work: Creating examples of unplugged activities for different school subjects
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Day 2

Session 4: Designing learning scenarios
Duration: 2 hours (90 minutes)

Lecture: Definition of learning scenarios, how to design learning scenarios
Demonstration: Examples of scenarios in written forms (with games and unplugged activities)
Group work: Preparing learning scenarios using prepared template

Session 5: Designing learning scenarios using a graphical tool
Duration: 2 hours (90 minutes)

Presentation: Visualising learning scenarios with LePlanner
Demonstration: Examples of GBL scenarios in graphical forms
Individual work: Exploring LePlanner tool

Group work: Designing an unplugged game based learning scenario

Session 6: Designing learning scenarios for unplugged activities
Duration: 3 hours (135 minutes)

Individual work: Developing learning scenarios for carrying out an unplugged activity in written form
and in graphical form using LePlanner (developing the first version of the 1% learning
scenario)

Group work: Review and discussion about the developed scenarios

Conclusion of Workshop 1
Duration: 1 hour (45 minutes)
Whole-group activity: Debriefing

Closing talk: Introducing and explaining the follow-up activities (developing the 1 learning scenario
for an unplugged activity)
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- Workshop 1: Game Based Learning
(GBL) and unplugged activities

Introduction to the Workshop 1

Agenda nE

* Main goals of the workshops
= Terms: Algorithmic Thinking and Computational Thinking
.lv,l&(ﬂ’udlon round: The participants introduce themselves

ion and enrolling to the e-course “Games for Learning
ithmic Thinking” in MoD LMS

Computational and algorithmic BN
thinking =

» Computational thinking: A fundamental approach for developing
rnmms and problem-solving skills.

' Algarithmic thinking: one of the concepts of computational
' ﬂin&hg important for formulating problems
luems a way of reaching a solution using a specific order of steps
y the lngcal thinking,
and other

Workshops syllabus ]

Three workshops:
. p 1 GBLand
. Workshopz Problem Based Learning (PBL), online guizzes
and logical tasks
* Workshop 3: Games and tools for leaming programming

-

Authors and licence i+

. Nataia Hoié-Bo3ie, |

Nataia of Rijeka, D of Inf
 natasah@inf. uniri hr

v ﬁ ) This workis licensed under a Creative Commons
ution-S| like 4.0 International License.

£ ram 3smus-
m ~details/#proje: 20171HR01-KA201 035362

Purpose of workshops =h.

' Encouraging the integration of coding and algorithmic thinking
daily teaching through different subjects in students’ younger
inafun and attractive way
educational strategies of Game-Based
(GBL) and gamification in order to foster creativity,
thinking, and problem-solving skills
soel improving students’ attitudes towards coding and
v t of algarithmic thinking of younger students,
ing the “fear” towards coding and i increasing students’
in the selection of future career in the ICT and STEM
as {in the long term)

Algorithmic thinking =.
[ 1]
p and sy
not only for probl thataresolvedbyconwwbut

application in other areas and everyday life
algorithms and digital works
*Mvin innovation, emrepreneump asimportant genenc competencas are
developed and encouraged among
students acquire valuable lmuwledgeﬂsucan be incorporated into future
J Miﬁ
ugged activit! imulate algorithmic thinking through games
wlhoul lhe use of computer
mes

Workshop 1: B E

GBL and unplugged activities .

Leamning outcomes:

d Learming
‘use Web 2.0 tools for creating content for unplugged activities

~* creste leaming scenarios in order to develop innovative ideas
for carrying out unplugged activities in different school
subjects
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities

Session 1: Game based learning

Expected Learning Outcomes

® Recognize psychological and cognitive aspects of Game Based Learning
e |dentify the importance of using educational computer games in courses
e Find, evaluate and select suitable serious games and integrate them into the learning process

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Individual activity

Group activity - collaboration

Peer evaluation

Sources of Training Materials

e Portal izobraZevalnih iger, http://hrast.pef.uni-lj.si/igre (Accessed: 14.6.2019.)
® SEGAN portal, http://seriousgamesnet.eu (Accessed: 14.6.2019.)

Duration: 3 hours (135 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. GAMES AND LEARNING

Participants will understand the psychological and
cognitive aspects of game based learning.

1.1. Introduction to games

Identify the concepts of games

1.2. Games in human development

Understand the

development

role of games in cognitive

1.3. Games and learning theories

Explore the features on serious games from learning
theories point of view

Learners explore and analyse examples of
games in order to point out typical
characteristics of games (individual activity).

Learners analyse examples of games
considering corresponding learning theories
in order to check the possibility of
integration of the game into the learning
process (group activity).

2. INTEGRATION OF GAMES INTO LEARNING PROCESS

Participants will be able to find, evaluate and select
suitable serious games and integrate them into
learning process.

2.1. Identification and evaluation of suitable serious
games

Explore games available on recommended portals or
on the web

2.2. Integration of games into the learning process

Create a game based ,learning package”

Learners choose a didactic game, suitable for
achieving predefined learning goals, and
create a ,learning package” which will be
reviewed by the teacher and the colleagues
(group activity).
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Session 1: Game Based Learning (GBL)
Games in education

<

v
Agenda

* Games in child development
= Educational games
= Educational games in the learning process

W
L\—.
Influence of games on child
development
B . Importance of child’s play on the development of
emotional, social, physical and cognitive growth
* Play is one of the most important activities for

“the development of important skills for life,
regardless of age or level of development:
4 * guick adoption to new clrcumstances
E ' * handling change with ease
* During play, the child discovers basic concepts
fl'om the real world and the first fundamental

relati ips between them are created

3

N W
Specific characteristics of Digital H B
Generation learners (prensy, 2001 a
an
» Technology usage fluency ; .
* Multi-tasking
« Individualization and personalization J
= Increased connectedness i
= Immediacy 1
\» \ * Multiple media types I i
B Ce5a

* Engagement and working attitude
=+ Sociality and team spirit

8 e AR SR S0 Pt

ey - -

v
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Introduction

» Characteristics of efficient
approaches to learning:

-+ student-centered

* active

-+ problem-based

» directed to higher-order educational
goals

* motivational

* supported by ICT

Educational games can integrate most of these characteristics!

Games in human development

Vygotsky (1896 - 1934): "Plaz contains in a concentrated lorm all
-developmental tendenues he most significant psYchol
of the early d occur while ch
Jean Plaget (1896 1980):
> the incorporation of new intellectual material into the
a udy existing cognitive structures, without a corresponding
alteration of the structures themselves.”
"Play is the consolidation of newly learned behaviour, Repetition of
eg| concepts makes them an established part of the mental
y repert
L Jerome Bruner (1915 2016): “Play provides a comfortable and relaxed
. N ‘atmosphere in which children can learn to solve a varlety of problems,
mddrgthem able to efficiently cope with complex problems of the real

drenengageln play.”

\NZh 4

= Ability to follow instructions ﬁ
* Passession of problem-solving strategies N
* Quick thinking %

> access to

* Increased hand-eye coordination
‘and fine motor skills

. * Spatial reasoning
 *Stimulating learning experience

L ¥ -
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~ » Behaviourism
= one correct answer, Immediate response
* positive response (happy sound, positive
ch: reaction that stimulate positive
emotions)
+ games that have a drill and practice
‘concept bulld In (e.g. multipiication table)
= X :
* learning Is an active process of constructing knowledge, bullt racursively
‘on knowledge that the user aiready has
* gama envi where the stud: can construct their own knowledge

n- (Games for Learning
I Mgorithmic  hinking

Educational games

Eductional game elements

= Educational games must include:
+ compelling storyline
* challenge (i.e., a problem to be solved)
* rules of engagement
. within the
and control
* continuous feedback
+ particular goals or outcomes to achieve

* The task must not be perceived as so difficult that there
is no chance of

v / ;
Methodologies for using games for [l |
learning -

= Suggested methodologies:
*+ games as a motivation before the lecture
*» teacher playing a game during the lecture

* game as a home activity/independent
learning g
= Important: Use educational games only
when they increase the effectiveness of
learning.

Games and learning theories 2/2 =.
L |

-+ Constructivism
* own representation of knowledge
* learning occurs when the learners' exploration uncovers an inconsistency
their current k ledge repr and their
» learning takes place within a sodial context and Interaction between
learners and thelr peers Is a necessary part of the learning process
= Teacher's task: guiding and providing feedback

= Examples: role-playing, adventures,
] detective games, strategies,...

® o
Educational games =
am

~ * What makes a computer game educational (serious)?

¢ Well-defined learning goals (blurred in the game)

* promotion of devetopment of strategies and skills of learners

“* Elements contributing to educational values of games:
* sensual stimuli e

* fantasy

* challenge

* curiosity

v, “» But even serious games have to be funny!

“

Educational games in the learning |
process '=.

~* Scaffolding needed to support students' perception that the
challenge is achievable

= different levels of mastery for in the class {individuali

= Student responses used to structure learning

~* Timely corrective and progress-acknowledging feedback
* correct mistakes

* build understanding pragressively

* recognize Incremental progress

v g :
Implementation of games into the BN
L}

;
learning process =18

" 1. phase- identification and evaluation of suitable games
2. phase - Integration of games

* very often playing games is a tme-consuming process - limited time
for use of al ive learni in formal i

oo

=i /“ .
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“Learning package” .

<] |
= Consisting of briefing, post-game discussion, and reflection

+ The teacher has to prepare the “leami kage"” taking into account:
. Background and previous knowl
Iearning goals
-+ technical resources
her own competences
Imple tion has to be i by the teacher to determine
what extent learning goals have been achieved
o |
Exploring existing games ='=:

Explore same of the following games and think whether they
ire suﬂable for inclusion i in lhe Ieammg process;
f.uni-lj

ﬁm [[www.gnker.com[
htp://lightbot.com/flash. htm!
https//code.org/
hittps://codecombat.com/play

ttps:; e.igita.or.ip/is/highschool/algo/index_en.html

hggg:{[&ﬂy;ga mes.appspot.com/
g 2 e |

FOMC IR I i

Preparing ,learning package” =..

gL
Each group should choose one of the following games, prepare a
“learning package” and present it to the other groups
iy Realcly Show Resmurant (SI., EN)
f. §

?‘_LlshtBot (HR, SL, EN)
= httpi//lightbot.com/flash.html

2 ey |

&Y VW -
Questions ]

L

= e

somes Br \eorming
~T1 Mgorithmic “haking

o s Fumpean Linkon

Exploring existing games

Individual activity

... comes Br Learming
mm et Thakiag

Covhaded by the
Ermeraas Hogasms
e Brncnn Unan

Preparing “learning package”

Group activity
o
Questions to help prepare H.I
“ . ”
a “learning package 4

* To whom is the game intended?

w will the game be included in the classroom (introduction to
new material, during the class, repetition, tasks, ...)?

dberg) any instructions? How will they be delivered to

1at role will the teacher have?
iditional material needed (worksheets, ...)?
actmtles will be conducted before and after playing the

v will the game analysis (reflection) be performed?

i 2 et by
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Presentation: Integration of games into the lecturing process

=-. (omes for \cx‘\n\lnd
Klgorithmls,  "hinking

Workshop 1: Game Based Learning
(GBL) and unplugged activities

Session 1: Game Based Learning (GBL)
Integration of games into the lecturing process

Agenda =n.

am
= Factors for successful integration of games into the lecturing
rocess
Games in the classroom
dinim from the Macedonian teachers

Successful integration of games into @A MW

the lecturing process =
an
= Need for digital competences
Memor Ial.

* various areas of development ?

lection of proper game ! ‘Fi’égﬁ:..:i ﬁ]

+ educational value @gagi

* quality of learning
e Relevant.
. [ |
Levels of digital competences
am

= Every digital competence has different levels

= The levels of competence are needed to:
* understand
* access
. use
* integrata into the teaching/l g
*» access the usage
» create using tool
"-»'_‘ld_npuoyulr needs

Authors and licence =!.

* Viadimir Trajh S5. Cyril and Method
Co Science and Engineering
Hviado@iinki.ukim.mk

Madevska Bogdanova, Ss, Cyril and Mathodius University in Skopje, Faculty
Computer Science and Engineering
ana.madevska.bogdanova@finkl.ukim.mk

This work Is licensed under a Creative Commarns
Altribution-ShareAlike 4.0 International License.

| Licens

university In Skopje, Faculty of

mmlmon should be given in the following way:

GLAT pvqecr, mmmsmm.;ulnmmmeslmﬁuw
plus/projects/ t-detsils/#project/2017-1-HRO1-KA201-035362

=i

ﬂﬂ. Gomes fr Learning
I Klgorithmic Thinking

Factors for successful integration of
games into the lecturing process

et by e S < Byt
ot T o
R

Digital competences for teachers =||.

e, Dlgml Competence Framework for Educators
I' u

cus on 6 areas of development:

usage of digital tools for professional deveiopment
 recognition of different digital tools that can be applied
B application digital tools in education

» application of digital tools for assessment

plication of digital tools for student support

velopment of digital

How to select a proper educational (o |
game? -=.

- = What are the technical (prejrequirements for the game?

» hardware requirements

* Internet

= software requirements
 » Is the game suitable for students’ age?

* Do | (as an educator) have needed digital competences to use the
& in the proper way?
 slsitfun?
* Whatever you think, ask your studentsill
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- -

How do you know whetherthe game B ®
is fun for the students? =-

-+ |s there any way to progress in the game (levels)?
it_wtnpeﬁtive {can you compare results)?
there any award?

cooperative?
you play it outside the
o

When does the game have { |
educational value? (2/2) -=.

= Is Problem-Solving incarporated in the game design?
- = fact gathering, their evaluation, usage and creating some actions (or
feedback)

Lames ©r Learning
lﬂ i-l@ru‘nm ThinKing

Euara

Cokinaesty te
* Pogmed
o Whe Baropen Uikn

Analysing examples

Group activity

p
Example 1.1. Science for kids .
am
* Fun science games for kids
a R
S'c;ence Kids
Fun STIence & TeCrboKRY FOr Kias

When does the game have (o |
educational value? (1/2) 5

n you relate game levels with educational goals?

Are there any game elements that are opposite to educational

- * eg. violence

= Can the game be used for more than one educational goal in
“more than one subject (or ather lecture in the same subject)?

s the game enable “deep learning”?
. no the students need to solve non-routine problems while playing the
~game?

Is the game useful?

The quality of learning depends on:

lity of experience while playing the game

echnology-related (obj )

un-related (subjective, qualitative)

= Quality of achieved knowledge

» short-term, fact-based (e.g. is it suitable for multiple-choice questions
based assessment?)

9 long—nmn expandable (€.g. can be used within the projects in other

Tectures and/or subjects?)

a u (omes fr Learaing
8 AMgorithmie  ThinKing

1. General

Vo o e o o b o bk
AT TR R4 1 b L T
B

Example 1.2. IXL —
[ ]
» Immersive, adaptive learning
u-«Math language, arts, science \ ¥

A A ]
LEARANING

htgs/fwsw.isl.com
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2. English
e S e
Example 2.2. Learn English, kids =..
<]

* Fun games in English;
-« iisten and watch
'+ resd and write

spmk and spell

English Kids

Example 3.1. Mathplayground e

= Problem-solving math games:
,- logic and number puzzles

+ fraction adventures
3 'thinkng blocks.

Math Pla

\CRTLIT a Workou

yground

A m
Example 3.3. Transum ]+ |
- Om
+ Free math activities for teaching and learning:
-+ puzzles and problems
= visual aids, investigations
htto://wvavArnsum.oe

TRANSUM

MATHEMATICS
L = : A

Example 2.1. H N
Teach your monster to read om

* Free game that makes learning to read fun
Letters, sounds, reading full sentences
Designed in collaboration with leading academics

n Gomes for Learning
T Klgorithmic Thinking

3. Mathematics

B T Ty
eyt

Example 3.2. Mathsisfun =II.

- | ]
MATHS
“EUN " con
https /fwwnu mathsisfun com
2 PTI
M NamDE . RE=r0) ' eoay
' o Hoebra * Coichs F,o' Physc
-
’ Gowes “ Dizenwy / Worksheets

" Math explained in easy language:

: A n
Example 3.4. Fractions EHE
<] |

* Fractions games:

* equivalent fractions game
- » add fractions
: i Fracticns 4
kids.com

Iittpid/woens fractionsdbids sam

© 0 00
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BB Hlgorithnic Thinking

1

4. Geography

sy st
st g e e v e
e v

=. (somes for Leorning
a Mlgorithmic Thinking

5. Creative thinking

Example 5.2. Roblox

= Online gaming platform for kids and teens

ents can create adventures, play games, role play, and learn
their friends in a family-friendly, immersive, 3D environment

ROBLOX

=

explore it in more detail, and discuss its possible
ation in the classroom.

a m
Example 4. Travel the world [+
|
* Tutorials and games: @ ceomatycana

~ * world's continents

. B N
Example 5.1. Minecraft ol |
-] |
~* Building in a 3D procedurally-generated world with a variety of

ent cubes
iring creativity from players

=.. Games fr Lgarming
am Mgorithmle  Vhinking

o cy e
Erana Prapaions
o Sercpean Unia

Exploring games
Group activity

Questions
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Presentation: Serious games evaluation framework

(bames for Learning
Algorithmic Thinking

L (emes Br Lgoming

a
mn Agorithmie Thinking

Cefundes by e
Ermprust Progumne
f e Eveopimar v

Workshop 1: Game Based Learning
(GBL) and unplugged activities

Session 1: Game Based Learning (GBL)
Serious games evaluation framework

Agenda

* Experimental Learning Cycle
rious Games Evaluation Framework
'_(npmed step by step version

Serious Games Evaluation
Framework

=

-

Authors and licence -

' Viadimir Trajkovik, Ss. Cyril and Methodius University in Skopje, Faculty of
ter Science and Engineering
mﬂlnh.uklmmk

4 o Maja
This work is licensed under a Creative Commons
Attribution-ShareAliks 4.0 Internstional License.
Attribution should be given in the following way:
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Theory behind: Experimental Learning
Cycle

I |
nn
am

Concrete
Experience
(dorg / havirg an
erparence)
Reflective
Observation

'

Active
Experimentation
{glanang / ying cut {reviewing / reNacting
what you have learned) on e experience

kAbmcll

Conceptualisation
(conchsting ! leaming
from e experence)

[

(Gomes for Lsarming
A

B N
“- \Gorithmic Thinking

"§erious Games Evaluation
Framework
Simplified step by step version

: o H B .
Simplified methodology og Step 2: Game evaluation (axes)
5 I
Step 1: Can | use the game (filter step, if no, the evaluation ends)
* |s the game easy to use? (EASY)
is the educational value of the game? (VAL)
 game adaptable to the educational goals? (ADT)
put is the ber) ts Quality of Experience (QoE)
s the teacher (your) subjective opinion about the game
3 P | ] |
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=I. Step 2: Example n-
[ [ [ )
EASY VAL AT ok sudl ToTAL* GAMES THAT ARE EVALATED
CO S 5 2 9 mn e
2 2 2 4 a 3 15 °
= TOTAL here is the sum of grades. If .
 needed, some of the grades can be //—"f""\\\\‘
multiplied by some factor in order to Vil
L emphasize that evaluation element \‘ | /ﬂ
'+ The grade is subjective due to the =}
~ subjective opinion of the educator. ‘,// =
3 -
PCCIE e = |
=ﬂ. %am: for \‘clnn\lnd : o |
Hm erithnie Thinking Evaluating games o]+ |
[ I8

Gortivmaty e se the simplified evaluation framework to evaluate seversl games.
+ Progarne =

Ersemas FYog
ot Eurpns ks

 Select the games that will pass this filter step for the
of the exercise.

: se both visualization and numbers-based approach to
Evaluating games

Group activity
H B
Questions ol |
an
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities

Session 2: GBL with unplugged activities

Expected Learning Outcomes

e Find examples of unplugged activities for the development of algorithmic thinking in different school subjects
e Analyze and compare existing examples
e  Modify existing examples of unplugged activities for different school subjects

Teaching Methods/Approaches

e Teacher presentation and demonstration
e Discussion
e Group activity - collaboration

Sources of Training Materials

e (S Unplugged: http://csunplugged.org/ (14.12.2017.)
e Code Studio: https://studio.code.org/courses, https://code.org/curriculum/unplugged (14.12.2017.)

Duration: 1 hour (45 minutes)
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http://csunplugged.org/
https://studio.code.org/courses
https://code.org/curriculum/unplugged

G
. (bames for Learning

= Klgorithmic  Thinking

Topic/Sub-topics

Learning Objectives

Evaluation

1. UNPLUGGED ACTIVITIES

Participants will be able to describe and explain the
characteristics of unplugged activities for the
development of algorithmic thinking, analyze and
classify existing examples of unplugged activities.

1.1. Introduction to unplugged activities for the
development of algorithmic thinking

Describe and explain the characteristics of
unplugged activities for algorithmic thinking
development

1.2. Examples of unplugged activities in
different school subjects

Analyze and classify existing examples

Learners explore, analyze and classify existing
examples of unplugged activities in order to transfer
given examples to another school subject (group
activity).

2. DESCRIPTION OF UNPLUGGED ACTIVITIES
EXAMPLES

Participants will be able to describe their own
examples of unplugged activities appropriate for
different school subjects.

2.1. New examples of unplugged activities

Propose examples of unplugged activities for
algorithmic thinking from tales, everyday life, etc.

Learners describe new examples for unplugged
activities (group activity - discussion).
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Presentation: GBL with unplugged activities

=.. (emgs r Leoring
am Klgorithmie  Thinking

ottty I
Emumn s Praywme
o Iha Garopans Urion

Workshop 1: Game Based Learning
(GBL) and unplugged activities
‘Session 2: GBL with unplugged activities

=
I |
Agenda ol -
a8
= Introduction to unplugged activities
Types of unplugged activities
3 related ta specific school subjects
o s e -
= (Games fr Learning

Il. Algorithmic  Thinking

Types of unplugged activities

E3

oI |
EE

an
Authors;

D_-Hn Tuparova, South-West University ,Necfit Rilskt", Faculty of Mathematics and
N Sciences

e

Authors and licence

@) Thisworks licensed under a Creative Commons Altribution-

fam  ShareAlike 4.0 intemational License.

should be given in the following way:
“Otoc: wt

Unplugged activities

= Activities that enable teaching and
ka’ming without using computers
through engaging games
les that use worksheets,
fiNgS, Crayons,...
suitable for development of
ional and algorithmic thinking
be used in different part of the lesson and for different content
sle for ive and individual work

1. Finding words in
the grid

2. Real-life algorithms

4. Moving through a 5. Tales and

maze

6. Writing or drawing

Algorithms in grid

. Crhacuioy e
Frmeee Frrmen

=._. Lames for Learming
B Algorithmie Thinking

Coburened iy B
Ersmmens Frograamn
o4 Eiwacain Lnon

Analysing examples

Group activity
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|2FE [13-C 23 E 550 66R (77D
|13-C [ 25F 43-N [23E |13C 1I5F

@ B m

Example 1: Hidden fruits B B Example 2: Numbers B H
(English, Math) Il. (Math, Computer science) l=.
= Find the hidden fruits in the grid and put the picture of relevant Task for students:

fruit near the alphabet signs of it name. ind the twio digit numbers with equal digit.
+ Howmanypicturesof  A@P@r@L@ @K £ R | L er them in ascending order,

the fruits do you nesd I ole A a e Els a & face the numbers with relevant alphabet sig

for each word? [l ©c HERRI®¥I|L oM word doyou obtain? | 3am 11p 43N 25F 128 315

. .‘ [s T Ra weERR?Y how to use it? N 2A WS B BC 18

'@ 0 [a TP E AR O N |21 128 2L a4w 3L 13C

: TERME L O N &

AN A NARSYNN

%{-{!.o Y

-

Example 3: Word search B n ™ o n
(English, Computer science) Idea for activity e + |
an an
:"l‘, i e S e _.»DMdees tthe class in two groups and organize ; :
~ upper left comer. st e 3
S9E 3 group has to hide words in the grids and
2k WB g ek, die 'ford? o describe with arrows how to find the words g ‘
P A A o P Y 1. Goright » second group has to follow the algorithm for < ‘ .’3
3 T T 1 2. Godown “moving and to find the words and explain it
< s s c A D “ e
) | | | 3. Goright
o |M w jo T £ 4. Godown = Time for word finding could be set
U » u A o 1 5 Gorght os for founded word could be aviarded  §k =
ke 6. Godown ‘Badges for fo word could be awar '}
™M N T E R M 7. Goright -
4 = 3 e |
. =.. Games fr Learming
2. Real life algorithms B erthnl Thinking
- * Recognizing algorithms in our daily lives:
= making sandwich s
= preparing tea "
2aning teeth 4
» preparing school backpack
= natural phenomenon y
Analysing examples
r w Group activity
V‘ ; o
o | B B
Example 1: Code.org — Plant a seed Example 2: Dance moves ]
] | -] |
= Students create an algorithm to - Students recognize dance
~ help each other plant a seed [ Strichures
: cut out the steps for hey label the entire dance
p(nnh ing a seed from the g
‘provided worksheet and work mﬁﬂfoﬂﬂaﬂte with the agreed
‘together to choose the six \
‘correct steps from nine options o A

= They connect dance
I ctures with the

] ; ms?lmldmg pa:t St htgs. b fateh 2v=PPNbHIshbl
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-

Example 3: Code.org - Getting Loopy =||-
=

3 Studem: are mtroduced w©

of loops (repeated
%atm;ms) thromha

mx,

I

B.J?fHPl

3. Algorithms and analogies for concepts B B
related to specific school subjects -.
Ordering of rules
~ » preforming mathematical
A N

Example 1: Adding numbers (Math) @@
[ |

' Ordering of steps (rule) to add nwo three-digit

m have to order steps

r the steps are given in wrong order and students

“have to find error in the aigorithm 253
+471

b b
[l i

ZStudents should find part in song that have to be repeated

Example 3: Loops in the song (Music) =.
‘am

.

En

@
-]

Idea for activity

* Make photos with different statement of the hands or legs
» Introduce the cancept loop

for students:
ge dance or

exercise

_* to perform dance or gymnastic exercise
m to given zlgorithm

G for Learning
Algerithmle Saking

oo by the
Fremsess Poganime
of s Eusacamn Lnan

Analysing examples

Group activity

Examplez Present Simple vs. Present @ W
Continuous (English) =.

Rule for determining the appropriate tense
i - -

M Unlimited
el duration
immediate fe Aa Limited

present - 4 activity - duration
1 lliketea.
2. Keep quiet! The baby is sleeping.
u

General l Perma

4. Moving through a maze

| characters through
maze using arrows

va route from the start

L

[

“» Use arrows to describe path
bty |

=fil
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=. Gomes fr Learning
am

Algorthmic  Thinking = T

[ ]
on

Example 1: Code.org - Happy maps

Caunzosty ¥o

ek ey e s Pt

&
®

Analysing examples

Group activity

Yy Example 3: Code.org - Graph Paper |
Example 2: Describing path =g. pe s B PR =n.
a Programming
: » Students write an algorithm
* Students use arrows to describe path ey ' using a set of predefined
we“ robots. @E I] u mands to direct their

ttps J/studio.code.

= ey
: B §
5. Tales and algorithms i A
B
» Recognizing algorithms in familiar stories
d fairy tales:
Wild Swans tale by Hans Christian m
Anders=n = Elisa knits shirts for her eleven =)
ers LB

« Hansel and Gretel  they execute an
lgorithm to get horne from the forest J
Cinderella - looking for a girl who will fit the b @

o ames for 'L_ean\nd .
B Ao hakag Example: Cinderella

Colwrdetbr e
Eravries Srgamen
o e Euvepmer Unicr

L ‘other case go to step 1
Analysing examples

Group activity J
Project: 2017-1-HR01-KA201-035362 GLAT — Workshop Syllabus and Materials Page 31 of 138
The sole respansibility for the content of this publication Co-funded by the
lies with the authors. It does not necessarily reflect the Erasmus+ Programme
opinion of the European Union. of the European Union



€ )
. (bames for Learning

< I Algorithmic Thinking

T Gomes B |garmung

. Writing or drawing in a grid T B Hm eithmi Thisking

ng a sequence of signs to:

- 111 ]

Coduntaa ey 1ha
" ™

Trmens.
of the Earpunien Ly

Analysing examples
Group activity

= u Cames By Learaing

Example: Writing letters and drawing = i | =:- ol aking

shapes

=+ Students use the following signs B 6 O
 write numbers or words

* move:

==t

Conturatad 1y T
Frasinase Propw e
of e Luscpemn Ui

Discussing examples

Group activity

o - -

Discussing examples Questions
Discuss in groups possible variants for modification of the

ented examples and give similar examples for different subjects
imary school.

your ideas with other groups.
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities
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Session 3: Using Web 2.0 tools for creating content for unplugged activities
Expected Learning Outcomes

o Identify the advantages of Web 2.0 tools for unplugged activities
e Create content for unplugged activity using Web 2.0 tools
o Create new examples for unplugged activities

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Individual activity

Group activity - collaboration

Sources of Training Materials

e Ljubi¢ Klemse, N. “Web 2.0 alati i e-u€enje u primarnom obrazovanju”, Pogled kroz prozor, 2010.:
https://pogledkrozprozor.wordpress.com/2010/11/27/web-2-0-alati-i-e-ucenje-u-primarnom-obrazovanju/ (2.12.2017.)

e Ljubi¢ Klemse, N. “Web 2.0 alati i e-u€enje u primarnom obrazovaniju - Il. dio”, Pogled kroz prozor, 2010.:
https://pogledkrozprozor.wordpress.com/2010/12/20/web-2-0-alati-i-e-ucenje-u-primarnom-obrazovanju-ii-dio/ (2.12.2017.)

Portals with tools and resources for teachers:

e Tools for Educators: http://www.toolsforeducators.com/ (11.12.2017.)
e The Teacher's Corner: https://worksheets.theteacherscorner.net/ (11.12.2017.)
e Education World: http://www.educationworld.com/tools templates/index.shtml (11.12.2017.)

Web 2.0 tools:

e (Canva: https://www.canva.com (1.12.2017.)
e Sketchpad: https://sketch.io/sketchpad/ (1.12.2017.)
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Duration: 3 hours (135 minutes)

Topic/Sub-topics

Learning Objectives

Evaluation

1. WEB 2.0 TOOLS FOR CREATING CONTENT
FOR UNPLUGGED ACTIVITIES

Participants will be able to identify the advantages of
using Web 2.0 tools for unplugged activities.

1.1. Introduction to the Web 2.0

Identify the advantages of using Web 2.0 tools

1.2. Investigate examples of Web 2.0 tools

Use the preselected Web 2.0 tools to create
drawings, posters, leaflets, etc.

Learners explore examples and resources in order to
discuss the potentials of Web 2.0 tools for
unplugged activities (group activity).

2. CREATING CONTENT FOR UNPLUGGED
ACTIVITIES

Participants will be able to create content for chosen
unplugged activity.

2.1. Presenting worksheet template

Create a worksheet (using the prepared template)

2.2. Creating content

and other content for the preselected task of
unplugged activity

Learners create content for unplugged activities
(individual activity) which will be evaluated by the
teacher.

3. DEVELOPMENT OF EXAMPLES OF
UNPLUGGED ACTIVITIES

Participants will be able to create examples of
unplugged activities appropriate for different school
subjects.

3.1. Modification and adaptation of examples
for another school subject

Create new examples of unplugged activities based
on given examples

3.2. Development of examples of unplugged
activities

Give new examples of unplugged activities for
algorithmic thinking from tales, everyday life, etc.

Learners discuss potentials of Web 2.0 tools and
other resources and create new examples for
unplugged activities (group activity).
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Workshop 1: Game Based Learning
(GBL) and unplugged activities

Session 3: Using Web 2.0 tools for creating content for
unplugged activities

A .
Agenda L] -]
‘.
~ = Introduction - Web 2.0
eb 2.0 tools for preparing unplugged activities

Characteristics of Web 2.0 [}

= Using Web as platform

= Accessing applications through Web browser
 tegardless of location (device)

reduced cost for software

r participation in content creation
= Social networking

* ,2.0" functionalities

Vs * commenting, sharing, tagging

= Rich user experience

E-learning 2.0

-+ Independence of time and place of learning (where and when we
)
« Student in the centre of learning process
constructivsm
llaborative learning
interaction

* joining the community of practice
= collective knowledge
= Using a variety of tools

* Web 2.0 tools

Authors and licence

~ Authors:
~ » Jasminka Mezak, University of Rijeka, Faculty of Teacher Education
Jesminka.mezsk@ ufri.uniri.hr

(3)(5) | This workis licensed under a Creative Commons
g Attribution-ShareAlike 4.0 International Lcense.

ibution should be given in the following way:

GLAT project, hitps://ec.europs.eu/programmes/erasmus-
- -detal -1-HRO] 3535
=. Gomes for Lsorming
B Rlgorithmic hinking
‘Web 2.0

Ve bbb b i s bk
o 8 Tt i A
priw iy

Web 2.0 oo

* Fraze T O'Reilly i D. Dougherty (2004)

« Describes chonges in the way the Web is used
as an Internet service

= It does not refer to technical improvements

= Impact on learning and teaching

[ |
Web 2.0 tools el |

B0
Web 2.0 tools = applications available on the Web that have the
 characteristics of Web 2.0

' * Main types (according to the main purpose):
+ repla for classic (i pp
+ creation and exchange of multimedia content
* exchange of Ideas and creative learning
* networking and communication
= soGal bookmarking
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Advantages and disadvantages of A m
Web 2.0 tools =.

i * Advantages

» availability, price
» diversity l
* stimulate activity and creativity

» guestionable reliability ,l
= limited features of free versions
* ads, advertisements

Canva L] |
= Link: https://vwwv.canva.com
» Login: Facehook, Google account

@ N
= Use: free (basic version)

= Purp ing presentations, graphics, posters, posters

* predefined templates

* jnsert of ready-made graphica! el (images, icons, wall - N |
* insert text

» insert own files

* save and export files

1

= - = (Gomes for Learning
g Flgorithmic  Thinking

Web 2.0 tools for preparing
unplugged activities

o gl P

-..-“Ta:_-m n“
: B n
Login ]+ |
1

- = Login: user account, Facebook account, Google account

Sketchpad =-

* * Link: hittpsi//sketch iofsketchpad/

= Login: it is not necessary
2 free (basic version)
* Purpose: creation of vector graphics
* draw and color
- write text
* insert ready-made graphical elements (images, icons,..)
* insert own files
*» save (1) and export files

Preparing materials for ;|
unplugged activities =1

~ « Creating drawings (Canva, Sketchpad)
“» Creating worksheets for students (MS Word, Google Documents)

e Worksheot template Lalive
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=.. Games for Learing
M@rmm\-. Thinkag

sty Fu

ol
Creating worksheets
Individual activity
I |
[T |
‘BE

Task 1: [ |
Creating the necessary materials -.Ei

Draw a maze (Canva)
select a template to create a collage {6x5)

[t

- Conunss o
P Pongason
sl graad

Task 1 — Walking through the maze =-I
‘a

M Show with the arrowsthe steps that wnll mke little bear to

Task 1: Expected solution =u.
Boow wmw L
T s

[}

Shmwt et

Task 2: H E

Algorithm for the song Il ]

orithm that includes repetitions of a song ,Wash your
: be.com/watch?u=M4D3p612421) with

WASH, WASH, WASH YOUR HANDS
PLAY YOUR HANDY GAME

RUB AND SCRUB, SCRUB AND RUB
GERMS GO DOWN THE DRAIN,
WASH, WASH, WASH YOLR HANDS
PLAY YOUR HANDY GAME

RUB AND SCRUB, SCRUB AND RUB
DIRT GOES DOWN THE DRAIN.

= et
e

: [ I |
Task 2: Expected solution ol
Wesos sTEKDR L
Agertiv b he oy
o T T e e |
i
i e
ot
ki s
i | e
B wave e L)
W wussans e
% o ot o | G e o s v
# e |
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Task 2: BN
Creating the necessary materials “BE
* Prepare pictures {Sk=tchpad)

“save the drawing
template to create a worksheet (15 Word)

Designing unplugged activities for A m
different school subjects 1/3 -

= Explore available resources on the following portals:
= Tools for Educators:

+ The Teacher's Comer: J l

~ httpsy//worksheets theteacherscorner.net/
~» Educatian World:
http:/fwww.educati com/tools findex.shtml

Designing unplugged activities for E N
different school subjects 3/3 _II.

pl ﬂﬂ_\er available tools {beside Canva and Sketchpad):
 — CARMNet:

I
- =101 Web 2.0 Teaching Tools:

groups the possible application af Canva and Sketchpad or
that you have chosen for a designed unplugged activiry.

sketch of the worksheet {or other material) on paper, that

later create with Web 2.0 tools for designed unplugged

=H. Gomes Br Leoming
B Mloerithmic Thiaking

o bnase oy 1ho
B s Peogramerm
o/ Vo Tarrppenn Uion

Designing unplugged activities for
different school subjects
Group activity

Designing unplugged activities for H N

different school subjects 2/3 "
Design an unplugged activity for chosen school subject:
Specify the school subject and grade.
» Day particular attention when specifying the learning outcomes:
1. First suggest the learning outcomes oriented ta the subject
2. Then learning d toward al
thinking.
Define the aim and tasks of activity.
‘Shortly describe the acovity.
your proposal to other groups.
= ey |
: ! |
Questions -
-] |
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities

Session 4: Designing learning scenarios

Expected Learning Outcomes

e Identify the concepts of learning scenarios
e Analyze and compare existing examples of learning scenarios in written forms
e Using the learning scenario to create an unplugged activity

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Group activity - Collaboration

Peer evaluation

Sources of Training Materials

e E-Skole scenariji poucavanja. CARNet: https://scenariji-poucavanja.e-skole.hr/ (5.12.2017.)
e Collaborative Education Lab - Learning scenarios: http://colab.eun.org/learning-scenarios/ (10.12.2017.)
e Code Studio — katalog: https://studio.code.org/courses (7.12.2017.)

Duration: 2 hours (90 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. LEARNING SCENARIOS

Participants will be able to describe and explain the
concepts of the learning scenario, analyze and
compare existing examples of learning scenarios.

1.1. Introduction to leaning scenarios

Identify the concepts of learning scenarios

1.2. Investigate examples of existing learning
scenarios

Analyze and compare existing examples

Learners explore and analyze existing examples of
learning scenarios in order to point out good and
bad features (group activity).

2. DESIGNING LEARNING SCENARIOS FOR
UNPLUGGED ACTIVITIES

Participants will be able to create a learning scenario
for chosen unplugged activity.

2.1. A learning scenario template

Create a learning scenario using a prepared

2.2. Filling out a learning scenario template

template for preselected unplugged activity

Learners choose one unplugged activity among
offered to create a learning scenario that will be
evaluated by the teacher and the colleagues (group
activity).
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Workshop 1: Game Based Learning
(GBL) and unplugged activities

Session 4: Designing learning scenarios

B B
Agenda =g
< I
* Introduction
 Learning scenarios with examples
camples of learning scenarios for selected activities
al work - Creating learning scenarios
o ¥ Liaeit Wopron -
m
Teacher competences .=.

Teaching skills for planning, preparation, performance and
teaching lesson

Learning scenarios oR

D that and creative ideas for
ing activities using cantemporary teaching methods
the use of appropriate digital content and tools

or graphical form (LePlanner)

~ asa part of the teaching unit

F

- A m
Authors and licence A |
. minka Mezak, LUniversity of ftijeka, Faculty of Teacher Education
£ . mezak@ufri.uniri.hr
This work Is licensed under a Creative Commons
Aftribution-ShareAlike 4.0 International License.
ion should be given in the following way:
ject,ittps://ec.europa.eu/programmes/erasmus-
i eplus. ject-detzilsf#project/2017-1-HR01-KA201-035362
2 Lo hededdy bu
Preeles e
e

rary approach, applying the appropriate strategies,
and teaching techniques

- H N
Planning and preparation o
L]
Designing the leaming environment:
one task
A E
anqd ,‘;‘,.1
= O
resource and leaming materials c-‘ . '\’

equipment (technalogy)

. : H B
Elements of Learning scenario [ |

‘am
e main elements that the scenario should contain:
iption of activities
learning that will be realized with specified

and forms of teaching
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| lerithmie Thinking

Cakndadly he
Ermrron s Proyatme
o e Exropese Linun

Analysing examples
Group activity

Real-Life Algorithms: Plant a
' Seed

[ |
Example 4: LePlanner ol |
: = [ ]
—
Countable/uncountable nouns (a
PRV Sahid SoRyioy hitps /[leplanner net/3/
- |

Example: Moving through the A n

maze/Spatial orientation  1/5 Il='.
g s

‘Science, 1% grace
‘ Genernl lenming cutcomes

| Learning Chcomes

Desoription of Acthitiey |

Qﬂ’mm =

Example 1: CARNet project ,e-3kole” “
- |

L]
- —— Ee T
Iahedt utunja ol
Hittpe.jjscenarij-poucavania eskole i/

Example 3: Colaborative Education G I |
Lab -

eeooe

Lo

m@@

feed

. omes for Learning
B Blgorithmic Thinking

~ Example of a GLAT learning scenario

S L
T A bt s o st

Example: Moving through the (I |
maze/Spatial orientation  2/5 am
CEET <5, v, bnck ot g arymen
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Example: Moving through the Aam
maze/Spatial orientation  3/5 n

The teacher can stond net t the door of the cassroom and ask the
STudents for help To ger 1o The blackboard. Students direct The 10 mingies
EEACher Oy SpECifying and counting the steps.

can write his "path” on the The steps
[cormmands) he Fas made. Other possible ways of gesting from the:
door 10 the blackboard cn be poinTed OUT it T Conversation with
mmbﬂwammmﬁsm:w:ﬂﬂk
2y, The term erlas

Example: Moving through the [ I |
maze/Spatial orientation  5/5 =.

Reflection (evaluation) 10 minutes
Repeat the word aigontam and Students
mmdem*'mmphmhw

[getting dressed. washing, prepaang schoo! bogs ) and

devise 2n aigorithm foe selving that task.

Workshest

Happy cards Mips //studio.ode orejs/coursel famen/L fouzziel)

o W igre/Ladiring hurd

i rig "Moving through the maze”

- = i
Group activity .
[

h group should create a learning scenario for a chosen example of
ed activities designed in the previous Session and present it to
and other groups

- a blank template for creating learning scenario
Discuss the learning outcomes that relate to the subject and the
ning outcomes relating to algorithmic thinking
‘Discuss the methods and forms of teaching that you provided
= Discuss the develop of activities

= bt o
Lot Pagasrin

Example: Moving through the B H
maze/Spatial orientation  4/5 -
mlmm :h:is

mmxmmmumammmmmmmwm

the steps in o way thet assumes the mls of the abserver and uses the words lef-
righy and Lp-dowm.

2 ptivity: St game (4 students]

One STLXIENt EIves COMMmands to angiher student (IfE-ngnt and back-forth to
P the defaudt pmth betwrsen desks and chairs, The task of 2 thid studert is to
L R, Band £ All pupts of the
o e counting the srrors for mEvement and at the same time the farth

Sudent i IO ‘Daszng through the same
maze of differ=nt groups npmmdmugudhudmddmm:ﬂmug
Chassoom.

- |

=.. (sames fr Learing
m Clerithnie Tnintiag

Cofwans by He
Emamans Orogamen
of s Eucpow Unon

Designing learning scenario

Group activity

Questions =.

= rianes] |
poroidas ]
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities

Session 5: Designing learning scenarios using a graphical tool

Expected Learning Outcomes

e Use LePlanner as a tool for designing learning scenarios
e Plan, create and instruct unplugged algorithmic thinking activities for students using LePlanner

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Individual activity

Group activity - collaboration

Peer evaluation

Sources of Training Materials

e LePlanner: https://leplanner.net/#/ (15.12.2017.)
e LePlanner — Creative Classroom Collection: https://beta.leplanner.net/#/tags/CreativeClassroomCollection (5.12.2017.)
e Codecombat — Dungeons of Kithgard: https://codecombat.com/play/level/dungeons-of-kithgard (15.12.2017.)

Duration: 2 hours (90 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. PLANNING AND CREATING LEARNING SCENARIOS

Participants will be able to explore the
features of the tool LePlanner for the
creation of learning scenarios, create,
evaluate, edit, and publish lesson scenarios.

1.1. Introduction to LePlanner

Explore the key features of the LePlanner

Learners create a dummy account for LePlanner log
in accounts, create a dummy lesson, and prototyping
(individual activity).

1.2. Creating a learning scenario

Create a sample leaning scenario(s)

1.3. Reviewing created learning scenario (evaluating,

editing and publishing scenarios)

Explore the features of the timeline for
creating course contents

Learners create a real log account in LePlanner,
create a lesson, and publish it.

2. DESIGNING
LEPLANNER

LEARNING SCENARIOS USING

Participants will be able to create
(unplugged, game based) learning scenarios
using LePlanner and demonstrate the
teaching of the planned lesson(s)

2.1. Designing Game Based Learning Scenarios and
participating in demonstration lessons

Explore online games, and create an
unplugged game based learning scenario

Learners are engaged in micro-teaching using the
designed lesson plan as a group activity.
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Presentation: Designing learning scenarios using a graphical tool
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Workshop 1: Game Based Learning
(GBL) and unplugged activities

Session 5: Designing learning scenarios using
graphical tool

Agenda oE

* Short review of previous knowledge
» Introduction to LePlanner

= lesson design

= exploring the features of LePlanner

+ signing up for an account

3 iy e
[Py ot}

bcmcs fr Learming
o Mlgorithmic Thinking

Introduction to LePlanner

Features of LePlanner 'n

* Main Features:
+ details

:mle description, tags, subject, learning outcomes, grade,
activities

v systems: medium for addressing students’ concerns,
al actions, etc.

Lo b i
i s - Pupas

-

Authors and licence

(D) mlsworhslmensed undera Creative Commaons Aftribution-
7 Ll | License,

jects/feglus-

Short review of previous knowledge g'-
[}

« What is your opinion on the following themes of the workshop:
- * gamesin learning

- * designing learning scenarios

N irﬂl'mhr[pmbased learning in your learning scenanos

fedge have you

ional imp i or kne

LePlanner E-.
1] |

« Tool far designing, visualization and sharing learning scenarios

» Developed at School of Digital Technologies, Tallinn University

 Available online:

hitps://beta.leplannernet E E
% * LePlanner
[=]:

o Leaming gning LePl

. c i |
Lesson design - Teacher resources Enn
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Lesson design - Student resources
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Designing an unplugged game-based .
learning scenario 2

o] |

Questions

Design a micro-teaching activity in groups of 5 members:
* Select group name and subject of interest

= Design unplugged game-based learning scenario to last for about
10-15 minutes on the LaPlanner

* Present created learning scenario to other groups
= Review learning scenarios created by other groups

G | r Instructionz| Sheet

P/ ™
v/ ) A

W,
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Workshop 1 — Game Based Learning (GBL) and Unplugged Activities

Session 6: Designing learning scenarios for unplugged activities

Instructions for the participants

Expected Learning Outcomes

e Create learning scenarios in order to develop innovative ideas for carrying out game based
unplugged activities

e Implement learning scenarios for different courses in the classroom with the students from 1*
to 4" grades of primary school

Individual Assignment:

Your task is to prepare the learning scenario for carrying out an unplugged activity in written form
and in graphical form using LePlanner. You could choose any school subject and any lesson within
the subject for students from your class, considering that the activity should be completed in two
months.

This is the first version of the 1° learning scenario which you will continue to design with the online
help of your mentor. The completed version of the scenario will be reviewed by the mentor and
the final refined versions you will implement in the classrooms with your students.

You are also supposed to write the reflection on conducted activities.

Duration: up to 2 months for the whole assignment

ASSIGNMENT STEPS
1. Choose a school subject — plan the activities that will be carried out in your class next month.
2. Use the Learning Scenario Template form (Annex 1) for textual version and LePlanner for

the graphical version of your scenario.

3. Specify the Learning outcomes:

e state general learning outcomes related to the course that will include game based
unplugged activities

e state the learning outcomes oriented on algorithmic thinking

4, Describe the Aim and tasks of teaching and give a Short description of activities.

Plan the activities that will integrate games into the lecturing process, providing

propaedeutic for algorithms and programming such as:

e Finding words in the grid

e Real-life algorithms

e Algorithms and analogies for concepts related to specific school subjects

e Moving through a maze

e Tales and Algorithms

e Writing or drawing in grid

The activities should not include work on computer/tablet/smartphone, just unplugged

activities.

5. Specify the Keywords, Correlation, and Interdisciplinarity with other courses or topics, and

Duration of activities.
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6. Point out Learning and teaching strategies and methods.
Specify the Teaching forms: combine individual and group work.

7. Choose Web 2.0 Tools that will be used for creating the content for unplugged activities.
Point out all Resources/materials which will be required for the teacher as well as for
students.

8. Elaborate the Teaching summary as Motivation (Introduction), Implementation and
Evaluation (Reflection). This part develops in detail the previously mentioned short
description of activities.

9. Create suitable content for unplugged activities, e.g. posters, worksheets, leaflets....

Pay attention to the copyright for images, videos, and other materials collected from the
web. Photographing your students requires written parents’ consent.

10. | In Annexes box provide examples and tasks you have created by yourself as well as a link to
the graphical version of the learning scenario in LePlanner.

11. | Examples and game references box should contain sources you will use for the activities.

FOLLOW-UP ACTIVITIES

1. Upload your completed first version of the learning scenario to the Moodle e-course.
Mentor will review and correct your scenario.

2. Upload your final version of the learning scenario considering the mentor’s suggestions and
corrections.

3. After mentor’s approval, implement your learning scenario in the class with your students.

4, Post a reflection on conducted activities in the forum:

e Write a more extensive description of the implementation of the activity in your class.
e Describe how your students have accepted learning activity.
e Describe the achievement of all planned learning outcomes, both general and oriented
on algorithmic thinking.
e Define what you would like to change before the next implementation of the scenario.
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Workshop 2 — Problem Based Learning (PBL), Online Quizzes and
Logical Tasks

Workshop schedule
Day1

Introduction to Workshop 2
Duration: 1 hour (45 minutes)

Introductory presentation: Workshop 1 - follow-up activities
Introduction to Workshop 2

Session 1: Introduction to Problem Based Learning (PBL)
Duration: 1 hour (45 minutes)

Lecture: Definition and key principles of Problem Based Learning
Demonstration: Learning scenarios illustrating PBL
Group work: Design a PBL lesson

Session 2: Problem-solving in logical games
Duration: 3 hours (135 minutes)

Lecture: Digital tools within the process of problem-solving
Demonstration: How to use problem-solving process in logical games
Group work: Exploring examples and resources

Presentation: Methodology — Role-playing games
Group work: Role-playing games

Session 3: Online quizzes and logical tasks
Duration: 3 hours (135 minutes)

Lecture: Logical tasks and quizzes in the classroom

Demonstration: Examples of logical tasks and quizzes for different school subjects, providing
propaedeutic for algorithms and programming

Group work: Exploring examples and resources
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Day 2

Session 4: Using Web 2.0 tools for creating quizzes and logical tasks
Duration: 4 hours (180 minutes)

Presentation: Advantages of using Web 2.0 tools for creating quizzes and logical tasks

Group work: Exploring examples and resources

Demonstration: Creating quizzes and logical tasks using Web 2.0 tools (Kahoot, Wizer, Match the
memory)

Individual work: Creating quizzes and logical tasks using Web 2.0 tools

Group work: Creating examples of quizzes and logical tasks for different school subjects

Session 5: Designing learning scenarios for logical tasks
Duration: 3 hours (135 minutes)

Individual work: Preparing learning scenarios based on PBL and logical tasks in written form and in
graphical form using LePlanner (developing the first version of the 2" learning
scenario)

Group work: Review and discuss about the developed scenarios

Conclusion of the Workshop 2
Duration: 1 hour (45 minutes)
Whole-group activity: Debriefing

Closing talk: Introducing and explaining the follow-up activities (developing the 2™ learning scenario
based on PBL and logical tasks)
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Introduction to the Workshop 2
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Agenda EE
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= Reminder to the purpose of the workshops
‘Results of the Workshop 1
= Introduction to Workshop 2
- z e |
A n
Purpose of workshops e

Encoumang the integration of coding and algorithmic thinking
dady teaching through different subjects in students' younger
Wa in a fun and attractive way

foms will be on using educational strategies of Game-

rning (GBL) and gamification in order to foster creativity,
cal lﬂnlung, and problem-solving skills.

General goal: Improving students’ attitudes towards codmg and
it of algorithmic think
the “fear” towards coding and i mcreasmg studems’
st in the selection of future careers in the ICT and STEM
{in the long term).

=. (Gomes fr Learning
" Algorithmie  Thinking

What have we done so far?

v
-

oo e
i i
e st

s B B
Authors and licence ]+ |
LI
wuthors:
[Natasa Hoic-Boi€, University of Rijeka, Department of Informatics
k Mezak, University of Rijeka, Faculty of Teacher Education
This work 15 licensed under a Creative Commans
Attribution-ShareAlike 4 0 International License.
~ Attnbution should be given In the following way:
- GLAT project, https://ec.europa.cu/programmes/erasmus-
: lus-proj il ject/2017-1-HR01-KA201-035362
" ’ A n
Main goals of the project =G
‘om

‘Encouraging the integration of algorithmic thinking into daily

ing through different subjects from the first to fourth grade

‘primary school

ning of teachers including the acquisition of contemporary
ledge and skills connected to different ICT related innovative

ig methodologies such as Problem-Based Learning (PBL),

-Based Learning (IBL), Game-Based Learning (GBL)

ng blended learning e-course in LMS (syllabus, materials in

and (partly} in Croatian) for further using in the partner

es and beyond

A n
Workshops
[+ [
Three workshops:
R Warkshop 1: Game-Based Learning (GBL) and unplugged
+ Workshop 2: Prnblem-aased Learning {P8L), online quizzes
I - wovkshop 35 Gemesand tools for learning programming
= . e
L A n
Reminder about the Workshop 1 o
[ I

* Workshop 1: GBL and unplugged activities
.J.nmm outcomes:
b 4t Gama Bazed L
Web 2.0 tools for creating content for unplugged activities

learning scenarios in order to develop innovative ideas for carrying
unplugged activities in different school subjects
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schools for different subjects -

* The outstanding learning scenarios as examples of good practice
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Workshop 2: B E
Problem-Based Learning (PBL), online [+ ]
quizzes, and logical tasks o ||

q'leaming outcomes:

'» Describe the principles of Froblem-Based Leaming
Web 2.0 tools for creating logical tasks and online quizzes
te leaming scenarios In order to develop Innovative ideas
for carrying out logical tasks and online quizzes
ement learning scenarios for different courses in the
classroom with the students from 1% to 4™ grades of primary
schoot

- -

In the following workshop pay [ |
attention to... 2/3 .“=-
: a review of the activity conducted in the classroom

- » The teacher’s review or reflection is very important,
“* Write more extensive reflections, particularly on whether the learning

' the number of students who participated in the leaming activity.
scribe how your students have accepted learning activity.
seribe the achievement of all leaming outcomes In the scenano.

- " =1
: (G|
Questions nE
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What is next?

In the following workshop pay c |
attention to... 1/3 '=.

Computational and algorithmic thinking (CT & AT)
~+ Include elements in learning scenarios - along with the fearning

at least one scenario

hop 2, it is yto

‘games, quizzes or logical tasks prepared for

_computer/tablet/smartphone for at least one example {not only
unplugged activities)

In the following workshop pay BN
attention to... 3/3 |l=-

Other

~ » Pay attention to the copyright for images, videos, and other
tenals collected from the web.

otographing and interviewing students requires written
 parents’ consent
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ames for Lsormi
1 et eion
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Let’s start...
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Workshop 2 — Problem Based Learning (PBL), Online Quizzes and Logical Tasks

Session 1: Introduction to Problem Based Learning (PBL)

Expected Learning Outcomes

o Demonstrate competence in the principles, process and application of Problem Based Learning in learning situations/scenarios.
e Use the principles of PBL to design lessons for stimulating algorithmic thinking in problem-solving engagements.

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Group activity - collaboration
Peer-review

Sources of training materials

e Video “Learning scenario designing environment LePlanner.net”: https://vimeo.com/168032150 (20.8.2018.)

e LePlanner: https://beta.leplanner.net/#/ (20.8.2018.)

e Robtsenkov, Romil: LePlanner a tool for creating learning scenarios: http://htk.tlu.ee/event/wp-content/uploads/2016/05/romil robtsenkov.pdf
(20.8.2018.)

e (Clayton, Graham & Pierpoint, Peter: Problem Based Learning: A Would-be Practitioner’s Guide, University of Plymouth Business School, 1996.:
http://www?2.uwe.ac.uk/faculties/BBS/BUS/Research/NTFS/problem.pdf (20.8.2018.)

e Christiansen, E. T., Kuure, L., Mgrch, A., & Lindstrom, B. (Eds.): PROBLEM BASED LEARNING FOR THE 21st CENTURY: New Practices and Learning
Environments (1 ed.), Aalborg Universitetsforlag, 2013.:

http://vbn.aau.dk/files/187818413/PROBLEM BASED LEARNING FOR THE 21st CENTURY WEB.pdf (20.8.2018.)
e Jurkovi¢, Violeta. (Ed.): Guide to Problem Based Learning, Ljubljana: Slovene Association of LSP Teachers. 2005.:
http://www.sdutsj.edus.si/SDUTS) Guide %20to %20PBL.pdf (20.8.2018.)
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Duration: 1 hour (45 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. INTRODUCTION TO PROBLEM BASED LEARNING

Participants will able to demonstrate
competence in using the principles and
process of the PBL approach to solving
problems.

1.1. Problem Based Learning Explained (definition and
descriptions)

Explain and describe PBL — with the emphasis
of relevant descriptors

1.2. Key principles of Problem Based Learning

Identify and describe the key principles and
characteristics underpinning PBL

Learners explore and distinguish PBL from other
learning approaches and argue for its relevance
or otherwise — relative to the various learning

scenarios.

2. PRACTICAL - HANDS-ON PBL ACTIVITIES

Participants will be engaged in the
identification of PBL related cases,
demonstrate the ability to address them and
review proposed solutions.

2.1. Modelling the PBL approach in conceptual problem
cases/learning scenarios

Identify real-life and learning cases and where
PBL could be applied

Propose process and procedures in the PBL
approach

Learners identify real-life or learning cases
where PBL is applicable, define the problem and
use PBL principles to propose solutions to the

problems as a group activity.

Learners are engaged in
discussion of proposed or
solutions.

peer-reviewing
administered
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Presentation: Introduction to Problem Based Learning (PBL)
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Workshop 2: Problem Based Learning
!‘g L), online quizzes, and logical tasks

Session 2: Introduction to Problem Based Learning
PBL)

o |
Agenda =l
]|

* Problem Based Learning Explained (definition and descriptions)

Key principles of Problem Based Learning

= Casell ions and d ion inthe of teaching
coding
: i
O u
oo
g

Alternative, cyclic/iterative PBL sequence:

work in groups to define a pmblem

L +h By R R

that can help to solve the
n, teacher facilitates; if needed, the problem is rephrased

the new knowledge to solve the

)

ect pare each other’s {using subject
), teacher gives feedback (assessment for learning), leamers

: Ea
What is not PBL |
(although it looks like it)? .

* Solving well-structured math problems to retain knowledge

presented by teacher (a single correct solution & answer)

: ussing general (personal, global) problems/dilemmas without
1o solve them

pmblems without learning anything new related to

ge or curriculum objectives

7 bty u

- L% i

.

Authors and licence

Tallinn University, Centre for

This work is licensed under 2 Creztive Commons
Attribution-ShareAlike 4.0 International License.

What is PBL? 1/2

ssical/linear instructional sequence:

teacher presents the new knowledge (concepts, facts,
edures, rules)

%‘, apply the k ledge to solve a pre-defined problem
r[ﬁa(lead\er gives positive or negative feedback

Defining PBL H-H

* PBLisa pedigogcal design that uses a real-life probiem to trigger learners’
igement in collaborative leaming and to improve their strategies of
1 thinking, information seeking, and knowledge sharing.

s simjlar to:
-based learning (knowledge is discovered through active
i i jon and h hesis-testing, not *; jired from
textbook”|
.",miieci-based learning (hands-on collaboration on a deliverable)
* Case-hased [eaming (solving tasks related 1o a real-life case)
* Active learning (students are actively engaged in knowledge building)

* Expene learning (p ing, g the plan, ion on action,
theory-inspired explanation)

“»-

PBL principles

Problem Based Leaming is:
5 -centred and self-directed, not teacher-led
Collaborative, not individual
je, not linear (regarding the structure of learning process)
not passive (regarding learners’ role)
&, not silent
lops/imp subject &

dge, not “just fun”

3 ot b -
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Discussing about PBL

Group activity

=n. Games fr Learning
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Exploring case illustrations

b, Group activity

b ty 1he
Erasreass Progaame
o the Extuppee Urvon

TS/ youmy befasacke_WsY
Example 2: PBL teacher training in B N
Estonia “.

= Trigger: the most well-known children song (Duck the Engineer)
= Task: define and solve a problem, using coding and/or robotics

=-. somss Pro Leorwing
@ Algorithmle  Thinking

Ewve -
© e Gurspaar Lnien

Identifing cases where PBL could be
|‘ applied
l

M Group activity

s . A n
Well, this is embarrassing...

* The next steps would have been lecturing about problem types
and quality, design process, scaffolding and assessment in the
context of PBL, but ...

= Was the beginning of this workshop PBL (did | teach what |
preach?}

* How shauld | have designed it, if | wanted this session to become
truly a PBL experience for you as learners?

| d = e
- T ——

Example 1: 4" grade science lesson, H_ N
Moldova .

pic: elastic force and friction

ask: in groups of 4, compile and program a robot that would
illustrate your story that explains the phenomena

Example 3: 5" grade sciencelesson @MW
in Estonia - www.progetiiger.ee “=.
* Topic: renewable energy

~» Task: build a mode! of a wind generator using Strawbees &
Quirkbot

Identify real life and learning cases
where PBL could be applied

Peer-to-peer activity:

6]
L)
- |

= Select a well-known Croatian children song or cartoon
= Define a problem
* Propose initial solution

« Assessment criteria: explain task types, design pracess,
‘scaffolding and assessmentin PBL based on this examples

= Discuss the proposed PBL cases

|
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Workshop 2 — Problem Based Learning (PBL), Online Quizzes and Logical Tasks

Session 2: Problem-solving in logical games

Expected Learning Outcomes

e Understand the process of problem-solving
e Being able to develop the methodology for using problem-solving in role-playing by mutual collaboration

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Individual activity
Group activity - collaboration

Sources of training materials

Digital competence, Europass: https://europass.cedefop.europa.eu/resources/digital-competences (14.6.2019.)
[ ]

Production of Creative Game Based Learning Scenarios — A handbook for teachers, ProActiveEU Life-Long Learning project:
http://www.ub.edu/euelearning/proactive/documents/handbook creative gbl.pdf (21.8.2018.)

Duration: 3 hours (135 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. DIGITAL TOOLS WITHIN THE PROCESS OF
PROBLEM-SOLVING

Participants will recognise the process of problem-
solving.

1.1 Introduction to problem-solving

Identify the concepts of: Analytical ability, Creative
Thinking, Initiative, Logical Reasoning

1.2 Developing problem-solving skills

Understand the role of analytical and creative skills
in the process of problem-solving

1.3 Problem-solving within games and puzzles

Explore the logical features in serious games

Learners explore and analyse examples of
problem-solving techniques in order to
point out typical characteristics of logical
reasoning.

3. ROLE-PLAYING METHODOLOGY

Participants will recognise the methodology of role-
playing in serious games.

2.1 Developing the skills for mutual collaboration
accepting different responsibilities (roles)
participating in games that support algorithmic
thinking

Introducing the power of simulation of playing
various complementary roles focused on problem-
solving and their implementation

Implementing various in-class role-playing scenarios

Learners explore and analyse examples of
role-playing and knowledge gathering to
understand the practice of solving tasks by
the active participation of the students in
the class and online (work in groups).
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Presentation: Digital tools within the process of problem-solving
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Jorkshop 2: Problem Based Learning
L), online quizzes, and logical tasks

| Session 2: Problem solving in logical games
Digital tools within the process of problem-solving

Agenda

-+ Introduction to problem solving
= The problem solving skills

Why we talk about problem solving? ==:

* Problem solving skills lead toward developing algorithmic thinking
» Problem solving is part of everyday life ...

e continually make and execute algorithms

 design series of activities

- This world is fully comprehensible only for thase who are familiar
‘with the basics of these activities.

The most important skill o]+ |

* Problem-solving is the ability to deal with problems

Problem
Solution

. A n
Authors and licence

Ss, Cyril and h University in Skopje, Faculty

mes/erssmus-
ject-details/¥project/2017-1-HR01-KA201-035362

A m
L] |
-1

Motivation

- » The main goal of the workshop is related to the algarithmic
king development.
ithmic thinking is developed by using skills for solving
ious problems that reflect real issues.
ﬂgbﬁﬂlmic thinking is related to problem-solving skills, logic and
e

) ':’;IIHENCE w Problem solving

Let’s answer, what is problem [ Il |
solving? =18
* We meet problems in our everyday life
LQQ:Sqme problems that students have (younger and older):

~* how to travel from home to school
_much money is needed to buy bread snd something sweet (3

ing the allowance to last till the end of a week
eloping a strategy Lo reach the next level of 2 computer game

d.ﬁhnina acomputer program
'
Advantages of learning problem B n
i EE] -]
solving =T

* Employing science processes — STEM education

Employing science processes in non-science subjects, daily life
Problem solving develops HIGHER thinking skills

Project: 2017-1-HR01-KA201-035362

The sole respansibility for the content of this publication
lies with the authors. It does not necessarily reflect the
opinion of the European Union.

GLAT — Workshop Syllabus and Materials

Page 63 of 138

Co-funded by the
Erasmus+ Programme
of the European Union



. (bames for Learning

B Mlgorithmic  ThinkKing

. [l |
Problem solving is a process... i 1|

|+ I
n ongoing activity in which we

(%) Tui

is a proc

The five steps model =H.

+ A logical and methodical approach in finding solution using 5 five-

ect applications to many areas of the curriculum and
life

Try out a solution.

5. Evaluate the results.
&

=-. (ames for Learning
am Agorithmic  “iinking

of o Fxepeo Linkcn

Analysing examples
Group activity

Emity has broken her tavourite bracelst. The broken bracelet now looks ike this: !
-n@ge AN
Question:

Which of the tallowng four bracelets shows what the bracelet boked Ik when it was whois?

What does it take to be able tosolve ®B B
a problem? ERn
* Problem solving involves both analytical and creative skills.

 The following skills are key to problem-solving:

and critical thinking skills helps to evaluate the problem
» make decisions.

ks |
In other words.. stages to solving a Il |
problem -E.

Semct bast > Tale
Action!

I re,tana k_l Exarnme

Let’s learn through example ] |

* The 5 steps through an example
 The following examples are from:
aabar. maﬂa. maug_gmmw or

1. Understand the problem =.

‘am
* it's important that students understand the nature of a problem
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1. Understand the problem —the A n
example .-
Let'sdoiit!

' How would you describe the problem?

should find the bracelet that connects the ends of the string
d fits the other parts

3. Identify various solutions — the (< |
example -.

*» The possible solutions are offered
- » Seeif the solution is meeting the conditions and avoids the obstacles
student can draw their idea of a solution and then compare

4. Try out a solution — the example E B

+ Eliminate the ones that don't A
‘meet the first condition: . [
the ends of the string must be E 4
xt to each other: D
te the ones that don't
e second condition:

2. Analyzing the problem

= Describe any barriers (obstacles)
short, what is creating the problem?
i 10 verbalize these pbstacles is always an important

5 : the problem in your own words.
List the cond| that d a probi
related known prob

3. Identify various solutions =I.
Bn

= There are MANY strategies and no single strategy will work for all
problems,

4, Try out a solution =.

[~ )
Important clues:
= Keep accurate and up-to-date records of student thoughts,
ings, and procedures,
‘work through a selected strategy or combination of
ies until it becomes evident that it's not working.
needs to be modified.
Itis yielding inappropriate dana.
nitor with great care the steps undertaken as part of a

5. Evaluate o

» Students should SELF - measure their problem solving skills

s

* Independence!

aybe ask the students questions such as

“How do you fee! about your progress so far?”

“Are you sabsfied with the results you obtained?”

*Why do you believe this Isan appropriate response to the problem?”
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5. Evaluate — the Example =.
BN
 The solution is B
L .
3 W“ =
B
e - e
a m
Example i+ |
|

* Solving mathematical problems by:
‘guessing the answer and then checking that the guess fits the conditions
“of the problem.

and Check" - a problem-solving strategy

ws 100 football players by name. Ten are from Real Madrid.
e rest are Juventus and Barsa. He knows the names of twice as
53 as Juventus, How many Juventus players does he know

Agorthunic Shuaking
cu kol
Analysing examples
Group activity
o |
The steps for the example T |
3 [

1. Understand the Problem

is involves finding the key pieces of information needed to find
answer.

require reading the problem several times, and/or students

the problem into their own words.

need to find out how many players does Ben knows from
uventus, by following the given facts and conditions

The steps for the example ] |

. Identify various solutions
* Choose a Strategy
~ » Use the "Guess and Check” strategy.
ess and check is often one of the first strategles that students learn
n solving problems.

- * Thisis a flexible strategy that is often used as a starting point when
solving a problem, and can be used as 3 safety net, when no other
- strategy is immediately obvious 11

» o 3 7
S oo

i | . i
The steps for the example Eﬂ Finally, the answer! El
o | am
Try a solution | hventus Barsa | Real Madrid |Tﬁl.al
, solve the problem. You may want to set up = table to record the ! |
T T 10 20 1o a0
20 an 10 Fii}
40 & 0 130
a0 &0 10 100
[ ] = e
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The steps for the example ] +]

5. Evaluate the solution

= Read the problem again to be sure the question was answered.
+ Yes, | found the number of Juventuses.

= Check the math to be sure it is correct.
2| 30 doubled is 60.
30+ 60+10=100

+ SOLUTION!

( o =
N .

Let’s try together ]+ |

= Warking in groups solve the
problem by following and

explaining the steps:
1. Understand the problem
2. Analyze
3. |dentify various solutions =
4. Try out a solution (EED
< a
5. Evaluate the results & e (

e i e W te QTR By v N
A . 2 -
. 2 o s

Creative thinking .

* Sometimes, creative thinking will be necessary
* |deas for resolving the problem and find fresh approaches

Why groups are more effective =.l
.o ol
decision makers o
= Only one might not have all the knowledge or resources to find
the solution
* Groups "see” from different angles
= Group easier test different ideas before one is selected and
implemented

W52 ik 2825 Augus 2016 o

™
!

=n. Gemes ©r Leanming
mm Clerithmic Shinking

Ernrms .
o v Garopaon Unoe

Analysing examples

Group activity

Gomes for Lzarning
a Mlgorithmic  Thinking

A

?

Creative thinking and team work

Don’t forget... TEAM work II.
B
* Team working is often a key component in problem-solving
I * Not everyone has analytical and critical thinking potential
= The students learn to accept opinions and evidence shared by
others
’ » Latter about Role playing In team working

™

:

W e 0 o bt ot e
Mov gl ot 8 st vty abin S
e Pt ey

. Gomes fr Lzorning
am Mlgerithmic  Vhinking

Developing the problem-solving
skills with games
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Developing the problem-solving skills EII.
an

I _I.I.U'Eu_st problem-solving skills are developed through everyday life and
‘experience by utilizing:

“Mind games' such as cryphic crosswards, Sudoku, chess, bridge,...
= Computer games— the chosen ones can include:
-.--’st_rataga:;ﬂanning

= eritical and statistical analysis

'» aszessing the pros 2nd cons of different courses of action

B =
Some games for elementary school [+
[ I

. 2 ww.funbrain.com/games/pig-pile
* Fun game for logical que of steps
= English language

= hutps://www.funbrain.com/games/inkster

* Math (grade 3-4)

=ﬂ- Gomgs ©r Leaming
|

m Mlosnthmic Thinkiag

Codunmabs i
Enamase Frogosme
the Gormpes Union

Discussing examples

Group activity

Questions

Enhancing Problem solving skills with EII.

games g
= Utilizing digital taals

award-winning interactive learning and "edutalnment Web site™ links
children, parants, and teachars, IT gives a choice of math problems

and the level you want to practice. .
-+ www educationwarld. com education world

~* High energy, engaging games In math, Language Arts, Science, Saclal
Studies, The Arts, and thinking games all to be found here either by
subject or grade level.

A m
Some fun T+ |
L
ames hat doveloy
lem solving skills
e N .
m ig-pils
B e b con R R
i
Corat oot
D

Discussing examples O
- Il

~ + Explore and discuss in groups possible usage of games that
“develop problem solving skills as well as other games and math
tasks at www.lunbirain comn in different subjects in primary
school.

» Share your ideas with other groups.
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Presentation: Role-playing games

=. (somes fr |Learaing
am Algorithmic  Thinking

'orkshop 2: Problem Based Learning
PBL), online quizzes, and logical tasks

Session 2: Problem-solving in logical games

Role-playing games
B N
Agenda (0 + ]
(<] |
* Role-playing and knowledge collection
Integration of role playing into leaming process
ible in-class role-playing educational games
e online role-playing educational games
g P o] -
2 . A u
What is role-playing? 5 I
-

« Multiplayer learning activity in which students behave in the way
meone else would behave in a particular situation

get a particular role and act towards fulfilling the task
ned by that goal

In-class scenario

= Learning the four arithmetic operations for the numbers up to:
100 f 1000 / 10000, depending on the class
ur teams: addition, subtraction, multiplication and division
game starts with an initial pool of questions for each

ion
new question is harder than the previous ones

o Eorvas v

]

Authors and licence g.
mo
,th'on
Katerina Zdravkova, Ss. Cyril and Methadius University in Skopje, Faculty of

~ Computer Science and Engineering

inkL ukim mk

This work is licensed under 3 Creative Commons

Armimes/erssmus-
i 017-1-HRO1-XA201-035362

Motivation for role-playing in "u'
education o
* Role-playing is a team-based educational technique that

~stimulates mutual in-class / online collaboration and cooperation.

. uces the power of playing various complementary roles
on problem solving.

ates fine motor skills.

can be easily ded with competition <l
= Competition make the games even more effective.
<
-
e . B u
In-class activities for pupils ol |
- |
= Suitable for younger pupils who are not already familiar with the

gepic
3 cs should be very close to the official syllabus of basic courses
-initial lecture, each pupil is assigned a particular role

geta question related to their role and generate the
e

£l o

g leads to some reward

B Wvﬂe—p&aying can be preformed as a competition between
y teams consisting of the pupils with the same role

~ £ PP oo -
: : B\ n

Examples for in-class scenario o I
‘om

= Addition: 2+ 3;3+5,4+9;6+11;7+14;9+23;16+35
 Subtraction: 5—1; 7 - 3; 12 -5; 16 - 5; 14—9; 21 - 12; 41- 27
ultiplication: 2 3;3%6;4°7,5°8;6% 912 6;14 " 7
n:8/2;12/3;21/7;35/5;64/8;96/12;112/7
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In-class role-playing 1/2 i

-« Teacher assigns the roles to all the pupils

More advanced level Ell.
B
fully finished basic level by all the four teams
with several operati
announce that they know the right answer
fastest team answers the guestion

5 9-445-2+3
6*8/3*S 9%4%5/2/3
6*8+3*5 9%4+5+2%3..

245%6 8/4+9

=". (somes fr Learning
- Algorithmic Thinking

Computer role-playing games

i i o 0 A i ety u
T L e ] |
frer s frrepsiions

In-class role-playing 2/2

~* Allteam members make 3 gueue.
‘r?yl’eadm poses the question.

Role-playing online scenario — an B N
example .
- The goal is to paint an image, for example, one or several cartoon
roes, which are invisible at the beginning of the game

computer game teacher is a painter, who reacts to pupil’s

- = Again, pupils are divided into teams

Each team has its own color; yellow, blue, green, and pink

' Questions are randomly generated

rect answer leads to one small part of the image of the heroes
inted in the color of the team

en the game ends, the whole image is completed

a

ooy

. [ I |
Computer role-playing games ol |
[ ]
= Oneoflhemost:mportantgenwson PC
= Include | with companions or non-

playable characters %

and guides exist in support of this play style

:usua(y play massively multiplayer online role-playing games
virtual SF or fantasy world

Plzyers interact with one another to congquer the virtual world
: the canonical role-playing games (RPG)

story
: Whﬁm&?dmwemmnhmugh skill points, inventary, and

® b e

Edutainment software and role- [ I |
playing o
Edutainment software supports role-playing

Typical examples:
Mathematics: Math Quest, Bunny Math Race for Kids, Monster Squeeze
: EMish Catch the Burglar, Free letters and sounds game, Emergency
‘Services Role Play Cards, Drama Word Talent
= Sdence: Jobi's Animal Barn, Classcraft, Cytosis (board game)
* History: The Oregon Trail, Medieval Merchants (beard game), Civilization
- Revolution, The Settler
.

P—
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Analysing examples

Group activity

s www.youtube.com/watch 2v=8xjiGSIWTEO

a Connmi o in
[Ty it

.- Gomes fr Learming
. Elgorithmic  “hinking

Role-playing scenarios with problem
solving

i by 0 -

e e
b § e i
" [Setonpessions,

Example 1: Bunny Math Race =n

* Available from hitp://beiz.com/bunnymathrace hitml

« FREE download: https://itunes.apple.com/app/id661137493
‘between up to 6 bunnies

for children from 3 to B years

Example 2: Jobi's Animal Barn =l.
an

=+ Available from: hitps://www.vellephant.net/

download: https://appsonwindows.com/apk/2002373/

- .
do farmers grow and harvest vegetsbles?
¢ to dean the barn: remove spider webs, collect chicken eggs, help
j small ducklings find their mom, wash the piggies, feed the cows?
How to take care of sheep: feeding, shearing and guarding?
How do farm animals look Iike?
< look after them?
“» How do root vegetables look like?

: ’lﬁmﬂed for children from 3 to 8 years

Advantages of role-playing
+ Stimulates active learning - children learn by doing

popular and easy to use
rtant part of child devel t

Fosters the development of motor skills
Role ing can be very competitive
ulates interaction, mutual communication and collaboration
ds achieving ¢ goals

= v
et il

: : : A m
Reminder of the in-class scenario ] |

* How does a scenario fulfill the five criteria:
1. Understand the problem

Identify various solutions
Try out a solution

Cuhoatn v
L Faariees Fereran

Project: 2017-1-HR01-KA201-035362

The sole respansibility for the content of this publication
lies with the authors. It does not necessarily reflect the
opinion of the European Union.

GLAT — Workshop Syllabus and Materials

Page 71 of 138

Co-funded by the
Erasmus+ Programme
of the European Union



€ .
. (bames for Learning

B Algorithmic Thinking

In-class scenario

r teams: addition, subtraction, multiplication and division
e starts with an initial pool of questions for each

Explanation of the problem

* Remember what is your rale (+- * /).
%eethequestion carefully (2+3;5-1;2*3;8/2..).
Check whether it represents your role.

. ! . [c N |
3. Identify various solutions 5] [

- Ol
+ The solution part is either a problem solving task (like the
_example on the previous slides), or a multiple choice question
(like in the Bunny Math Race).

oth approaches, the mast appropriate strategy is “Guess and

4. How to check the answer correctness? =..
- B
« Scale Z|-
sutons @@
o -

1. Understand the problem ] /|

= Motivation:

=+ Each pupil should demonstrate the capability to perform the four basic
arithmetic operations.

of role-playing for problem p ption

‘Four eyes watch better than two.

misunderstanding can be svoided by interactive communication

+ Team leader can negotiate with the teacher to resolve prospective
dilemmas.

7 B |
2. Analyze the problem n..
]

* Gather data:
_+ arithmetic expressions with two numbers and one arithmetic

= Expressions with all the arithmetic operators of same
mplexity are randomly ordered.

! ! ” B B
Role-playing and various solutions ol |
>

* This strategy is the most natural for the pupils, who will definitely
use their own fingers to check the correctness.

| pupils will sometimes generate more than one solution.

eir mutual communication increases the willingness to propose
correct answer,

Teacher’s help should be encouraged in favor of delegating the

1o other pupils, or to the whole team.

[—
» [Pesy e -

Try the solution =.

<] |
 Seesaw is useful for the easiest exercises,
les are applicable for more complex tasks including

lorful buttons are the universal solution verifier.

g them, twice as much roles can be assigned, four for
those who guess the answer (guessers), and four for those who
Bt (vorfiers).

A%

1~ 00
"—@L PPN
et
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s e g . B nu
Creative thinking and active learning @@
[+ I
« The verifiers should arrange the buttons in a way that proves the

e verifiers should arrange the buttons in a way that disproves
v salution.

both cases, the verifiers learn by doing, or even better, learn by
MIng.
re exchanged after one tour, each pupil is a prospective

r

=- [somes for Learning
o Ahgorithmie hinking

Cotundest oy e
Ersarser Prozamme
of e Earopeas Linoin

Analysing role-playing games examples
Group activity

Your assignment G+

* How does the problem | Beavers in the elevator” fulfil the five
arning criteria?
ch are the five criteria:
Understand the problem
Analyze the problem
Identify various solutions
Try out 3 solution
Evaluate the results

Analyze the problem

= There are many solutions

from 9% floor and go down

from 9" floor and goup

levator goes up, it can stop on the:
floor and carry on up or down

»* floor and carry on up or down

> elevator goes down, it can stop on the:

floor and then go up

5. Evaluation ||-.’.-

Q If the answer is correct, one part of the corresponding team
“symbol is drawn on the board.

direct correct answer means a full part of the drawing.

\e correct answer obtained after several attempts will be drawn
after all the attempts.

With such approach the winners will be visible soon.

The problem- Beavers in the elevator =-
B

% floor, the second to 16*, and
third to the 20 floor.

. 9 =>16->20->1
" B. 9 -320-316-31
- C. 931316320
D. 9 -316->1->20

Understand the problem oE

= Three pupils enter the elevators on the 9™ floor
+ Role 1 should arrive to 1% floor

Identify various solutions

*A9->16->20-> 1
9>20->16-> 1
1>16->20
> 16> 1->20
->20-> 1->16
= 1-220->16

[
.. Bhimas e
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The game - prerequisites ] 4|

= Plates with the numbers 1., 16, and 20. (the role)
Three sets of tiles, each consisting of the numbers from 1 t0 20
per ladder with numerate fields
-ladder Is put on the floor

Try out the solutions .

[ [
tial solutions:
>16->20->1

Path length:
*{16-9)+{20-16)+(20-1)= 30
*{20-9)+(20-16) +(16-1)=30
*(9-1)+(16-1)+{20-16)=27
1->20 «(16- 9)+(16-1)+(20- 1)=41
>1->16 < (20- 9)+{20-1)+(16- 1)=45
1->20->16 «(9-1)+(20-1)+(20-16)=33

- ]>]

Questions

Playing the game

1 All the pupils from the team step on the field 9
B ftm"i:mly selected role (let’s call it A) takes all pupils towards
its r

. Pupils go field by field, counting the number of steps they made
. Pupil A:
1. Arrives at its destination
2. Finishes the journey
3. Takes all the three tiles with the corresponding number of steps
4. Shares them to other pupils
5. The game is repeated with the remaining two pupils

Evaluate the results Il.

= All the teams play the game

= They remember the order of finishing the game

pupil of each team with three tiles sums their amounts
solution A, 7 +4 +19 =30

solution B, 11 +4 +15 =30

solution C. 8+15+4 =27

solutionD. 7 +15 +19 =241

solution £, 11+ 19+ 15=45

solution F.8 +19+4 =33

hortest pathis C.9-> 1->16->20

“
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Workshop 2 — Problem Based Learning (PBL), Online Quizzes and Logical Tasks

Session 3: Online quizzes and logical tasks

Expected Learning Outcomes

e Choose logical tasks suitable for different school subjects and providing propaedeutic for algorithms and programming

e Create new examples of logical tasks suitable for different school subjects and providing propaedeutic for algorithms and programming
Teaching Methods/Approaches

e Teacher presentation and demonstration
e Individual activity
e Group activity - collaboration

Sources of training materials

e Bebras, International Challenge on Informatics and Computational Thinking: https://www.bebras.org/ (30.6.2018.)

e LearningApps: https://learningapps.org/ (4.7.2018.)

e Teaching London Computing: https://teachinglondoncomputing.org/ (4.7.2018.)

e e-laboratorij CARNet, ankete/kvizovi: http://e-laboratorij.carnet.hr/category/interaktivni-sadrzaji/ (4.7.2018.)
Web 2.0 tools:

e Learningapps: https://learningapps.org/ (4.7.2018.)

e Kahoot: https://kahoot.com/ (30.6.2018.)

e  Wizer: https://app.wizer.me/ (30.6.2018.)

e Match the memory: https://matchthememory.com/ (4.7.2018.)

Duration: 3 hours (135 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. LOGICAL TASKS AND QUIZZES FOR
DEVELOPMENT OF ALGORITHMIC SKILLS AND
THINKING

Participants will be able to classify logical tasks for
propaedeutic of algorithm and programming and
construct quiz appropriate for implementation.

1.1. Classification of tasks for the development
of algorithmic skills and thinking; examples
from different school subjects

Classify logical tasks providing propaedeutic for
algorithms and programming

1.2. Main requirements for online quizzes
development

Construct  quizzes for  online

implementation

appropriate

1.3. Demonstration of examples of different
logical tasks and quizzes developed in Web 2.0
environment (Learningapps.org, Kahoot, etc.)
and applicable in school subjects

Experiment with existing examples of logical tasks
and quizzes in the form of games

Learners explore examples and resources in order to
discuss different types of logical tasks for the
development of algorithmic skills and their
application in school.

2. DEVELOPMENT OF EXAMPLES OF LOGICAL
TASKS AND QUIZZES

Participants will be able to create examples of logical
tasks, appropriate for different school subjects.

2.1. Modification and adaptation of examples
of logical tasks for different school subjects

2.2. Development of examples of logical tasks

Create new examples of logical tasks based on given
examples

Give new examples of logical tasks for algorithmic
thinking

Learners modify some of the examples and discuss
the possibilities of implementation of the tasks in
school subjects and lessons (group activity).
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Presentation: Online quizzes and logical tasks

..- Gomes ©r Leorning
Algocithmic Thinkingg

kshop 2: Problem Based Learning
L), online quizzes, and logical tasks

Session 3: Online quizzes and logical tasks

Agenda

= Logical tasks and quizzes for the development of algorithmic
inking

ication of tasks and examples from different school subjeets
ration of examples of different logical tasks and quizzes
d in Web 2.0 environment

tof examples of logical tasks and quizzes for different

=- (ames for Learaing
Mgedtmic Tninkag

Coarensvy e
Erasmant £
o e Furcpaon s

Analysing examples

Group activity
Example: Summarize and exclude AN
items by attribute “E.

Find the redundant word in each Which general word ean be us

ow refer to the following ites

* 3} a ball, a doll, 2 truck, a teddy
D) pUtss; Mﬂmshﬂ: ob)p:;,aro.kmug
‘»¢)pigeon, swollow, squirrel, e

B a) father, son.fr(end.
‘grandmot|

sparraw; . :)tnm mln,nﬂ truck
* d) cherry, pine, plum, peach wedassssnsaansinsane) -
d - d) rubber, brush, spray, polygon
: - om

: A n
Authors and licence oy

am
a Tuparova, South-West University .Neofit Rilski, Faculty of Mathematics
Natural Saence

This work is licensed under a Creative Commons
Ateril n-Sh like 4.0 International Ucense.

Summarize and

Detect errors in tha wsign slgorithms

Example: Search, find and sift essential @ B
from non-essential information ..

Task L Specify two facts in
the text 1o prove that the
elephant is a huge animal

The elephant [ives in the savannah. it
is the largest animal that lives on fand
Its bedy 67 and 3 half meters long
{along with Its trunk}. Its weight
reaches 7 tons in males and d tons in
females. With its trunk the elephant

i inks water, spills sand

Task 2. The text describes the
purpase of the elephant’s
trunk. Record three things

the elephant can do with it

‘Example: Comparison and [ |
classification “HE
= Look at the picture. Which basket contains more balls?
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Examples: Comparison and (oIl |
classification -

= Earth, Jupiter and Mars are planets from the Solar System. Jupiter
s larger than Earth, and Mars is smaller than Earth, Arrange the
planets by size, starting with the smallest.

Example: Define and follow the [ J |
sequence of actions “Om

_* Which is the correct sequence for finding the circumference
E@eﬁmeher)ofatﬁangle? Use numbers 1, 2 and 3 to mark the
“sequence in the table.

[ Sum up the lengths of the sides
| Write and record the answer
| Measure the length of the sides

Example: Detection of errors in an
algorithm
* Fixany errors:

¢ |
L]
clean my teeth; r H
get a brush. 2y o
—

ush my teeth.
Place some paste on the brush.
Rinse with water.

‘Q’
Example: Detection of errorsin an EE.
algorithm om
= Bobby is in frant of the hot drinks machine, He tried to buy hat

chocolate in the following way:

1. Take the cup of hot chocolate.

coin.

s the hot chocolarte button.

= Help Bobby to perform the actions in the right order so that he
‘could get hot chocolate from the vending machine.

r

Example: Comparison and B
classification =
Regroup the shapes into different groups,

'@e o[ L¥EO

ACAYW
@ Teom

- |

- -

Examples: Description of a sequence @ W
of actions .=.

+ Write the sequence of actions to find the side length of a square
a given perimeter,

=p:4

Example: Detection of errorsin an o |
algorithm e
* Ann used arrows to write an algorithm in Algo with commands for
~moving in 4 directions, The aim of the algarithm is Ko to reach
point A on the way colored in brown. Find the errors in the code.

i 44

. -

Examples: Detection of errors in an
algorithm ]

Anelement of a user’s profile is hidden in the grid,
A) What kind of element is it?
B) Which is the right code for Tabby to find this element?

A m
HE
m

o |=[s

—|o|w|g

= o |=|o
(=3
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Analysing examples - learningapps.org
Individual activity

Let's play the role of a student

+ Go to www.learningapps org

o W & F
T T e e =

: Use existing apps gi 1

* Demo 1: Use of existing apps

LearningApps.org GLAT resources

LeerningApps.org
A“u gAR

- e — e v

@

]

@

ener

=

P ¥
Sl b
-
e

[—
g e e

Use learningapps.org as a teacher

Login in Learmningapps.org
se existing apps
accounts for your students

existing apps
itional toals — Voting, Chat, Calendar, Notebook,

= .._.-.._--
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ol itk drng) 1%t practical task: Create exercise
“Redundant word”

* See Demo 4 “Redundant word"”
* Create similar task for example “General word”

Which general word can be used to refer to
Y the following items?

* a) & ball, 2 doll, a truck,  teddy bear .;
* b) pine, fir, oak, beech, oak ... :
* ¢} tram, tratn, Ift, truck ...... e

ooty e
Eugrraas ¢
A1t Eueromat Unkor

Creating examples

Individual activity

Questions

2" practical task: Creating an app

= Prepare one app in learningapps.org
U can use resource materials, given in this workshop, find

7 R 3
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Workshop 2 — Problem Based Learning (PBL), Online Quizzes and Logical Tasks

Session 4: Using Web 2.0 tools for creating quizzes and logical tasks

Expected Learning Outcomes

e Identify the advantages of Web 2.0 tools for quizzes and logical tasks.
e Create quizzes, logical tasks, and interactive worksheets using Web 2.0 tools.
e Create new examples for quizzes, logical tasks, and interactive worksheets.

Teaching Methods/Approaches

Teacher presentation and demonstration
Discussion

Individual activity

Group activity - collaboration

Sources of training materials

Dabar, medunarodno natjecanje iz informatike | racunalnog razmisljanja: http://ucitelji.hr/dabar/ (30.6.2018.)
Bebras, International Challenge on Informatics and Computational Thinking: https://www.bebras.org/ (30.6.2018.)
LearningApps: https://learningapps.org/ (4.7.2018.)

E-laboratorij CARNet, ankete/kvizovi: http://e-laboratorij.carnet.hr/category/ankete-kvizovi/ (4.7.2018.)
E-laboratorij CARNet, ankete/kvizovi: http://e-laboratorij.carnet.hr/category/interaktivni-sadrzaji/ (4.7.2018.)

Web 2.0 tools:

e Kahoot: https://kahoot.com/ (30.6.2018.)
e Wizer: https://app.wizer.me/ (30.6.2018.)
e Match the memory: https://matchthememory.com/ (4.7.2018.)
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Duration: 3 hours (135 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. WEB 2.0 TOOLS FOR CREATING QUIZZES
AND LOGICAL TASKS

Participants will be able to identify the advantages of
using Web 2.0 tools for creating quizzes and logical
tasks.

1.1. Investigate examples of Web 2.0 tools for
creating quizzes and logical tasks.

Use the preselected Web 2.0 tools (Kahoot, Wizer,
Match the memory) to create quizzes, interactive
worksheets, memory cards, etc.

Learners explore examples and resources in order to
discuss the potentials of Web 2.0 tools for creating
quizzes and logical tasks (group activity).

2. CREATING QUIZZES AND
WORKSHEETS

INTERACTIVE

Participants will be able to create an online quiz and
interactive worksheet.

2.1. Creating an online quiz

2.2. Creating interactive worksheet

Create an online quiz and interactive worksheet for
the preselected task

Learners solve online quizzes and interactive
worksheets (group activity) made by teacher.

Learners create an online quiz and an interactive
worksheet (individual activity) which will be
evaluated by the teacher.

3. DEVELOPMENT OF EXAMPLES OF LOGICAL
TASKS

Participants will be able to create examples of logical
tasks, appropriate for different school subjects.

3.1. Modification and adaptation of examples
of logical tasks for additional school subjects

Create new examples of logical tasks based on given
examples

3.2. Development of examples of logical tasks

Prepare new examples of tasks for

algorithmic thinking

logical

Learners discuss the potentials of digital tools and
create new examples for logical tasks that encourage
algorithmic/computational thinking (group activity).

Project: 2017-1-HR01-KA201-035362

The sole responsibility for the content of this publication lies with
the authors. It does not necessarily reflect the opinion of the
European Union,

GLAT — Workshop Syllabus and Materials

Page 82 of 138

Co-funded by the
Erasmus+ Programme
of the European Union




. (bames for Learning

B Mlgorithmic  ThinkKing

Presentation: Using Web 2.0 tools for creating quizzes and logical tasks

=. Jemes Br Leaming

m ot Thinking
g

Workshop 2: PBL, online quizzes
and logical tasks

' Session 4: Using Web 2.0 tools for creating quizzes
and logical tasks

Agenda II

* Web 2.0 tools for creating quizzes and logical tasks
\;)Veb 2.0 toals for creating interactive worksheets
‘ )ﬁkb 2.0 tools for creating a digital memory game

ral work - creating a quiz, an interactive worksheetand a
WMemorygame

. B W
Quizzes el - )

= Teaching element for progress monitoring and assessment, but

=ﬂ- emegs Br larmagd

= Akgorithmie. VhinKing

Codirdeshy te
Emrunt Progames
o o Euscgear ko

Analysing examples
Group activity

+ Jasminka Mezak, University of Rijeka, Faculty of Teacher Education
Jasminks.mezok@ufri.uniri.hr

Introduction =.

[l
* Quizzes and logical tasks in the classroom
,‘Probley solving - ding, properly judging, and

emporary approaches to teaching.

Logical tasks =ﬁ.
| |

= Teaching element for learning, progress monitoring, and
sessment

vating students to solve tasks in a fun and interactive way

for homework, work assignments in class or assignments
ion in different teaching subjects

rent applications and programs

Net’s e-lab — applications for creating interactive content

hitpy//e-leborator|.carnet hr/category/interaktivni-sadrzaji/
iNgApps — creating interactive applications

Examples A ]

* Interactive logical g; and tasks (in Croatian):
» Dabar (http://ucitelii.hr/viszbalists/}

grica (http://igrica.com.hr/)

Artrea- online games
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‘Web 2.0 tool Kahoot!

Kahoot quiz 1/3 o

udents do not need to
er, they just use kahoot. it
dress to enter the number
the quiz {Game PIN)
d by the teacher.
‘based on the score
ned for the correct
and the time within
‘the correct answer was

Kahoot quiz 3/3 =ll.

= Students will see two to four answer options and must choose a

gpapelcolor tile on their device matching the answer they think is
correct.

Solving Kahoot quiz '-

[+ ]
* Let's play the role of a student and solve the quiz at kahootit
i

|
Tik
)
©

i
{
I
§
i
|
{
oo Qae

°

X

n be used on any device that has a browser, Internet access,
d support for HTML5/Java Script content

er must register to create a quiz at: kahoot.com

Kahoot quiz 2/3 =u-
|- I

~* Multiple choice question with 2 to 4 distractors and one correct

“answer is presented on teacher’s device and displayed ta the

~ students by the projector as long as the time limit allows.

: Pronaci uljezs u popsu plarets

=n. (ames for Lgarming
E1) Algorithmic hinking

Solving online quizzes

Group activity

amgs Hr Learning

]
B ot hinking

Cokindsd by the:
Frummes - o
of the Farapean Union

Creating Kahoot! quiz
Individual activity
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Use Kahoot! as a teacher )

* Login at kahoot .com and create an account
Bt

te a quiz with at least 3 multiple-choice questions
‘cover image

stion is text-based, e.g. mathematical task

The 27 question and the 3 question contain graphics

Ay

1 th are text-based), e.g. about Science course.

O wzrme  Ba"
‘am

Wizer worksheet allow quick creation of a different question
pes: open questions, multiple choice, matching pairs, fill in the

=-- [omes for Learning
g Algorthmie Thinking

Counded by he
Frarmes ayanee
ol Ve Ewropmur Unon

Solving an interactive worksheet

Group activity

=.. (somes for Learning
1 Algorithmic Thinking

 Web 2.0 tool Wizer

Wizer sign up E-.
- HE

acher must register to

e aw_ork§heet at
Signup @ a traches
e @

X X B n
Solving a Wizer Worksheet T~ I
<] |

1 S entremamn

* Option: Assign to

B m
(L] 4]
- I

Solving Wizer worksheet

.. I.et spiay the role of a studenl and solve the worksheet at

?’1.
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Creating Wizer worksheet
Individual activity
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Match the Memory

Mh———vw
h‘m-ﬂ-k
Creating a memory game 1/2 il.
am

o

er needs to enter the
and the title of the

2 H H
Memory games list on
[ L]
+ By selecting My account, there is a list of created games that can
e re-edit, delete or play.

Use Wizer as a teacher oE

an
= Login at https://app.wizer.me and create free teacher account

a worksheet with at least 3 different types questions

es of types: Open answer, multiple choice, matching, fill in
fill on an image.

Match the Memory  BIEIGHRHES] Enly) =-
CEE

* Creating digital memory games with customized combination of
s and text

can register to create a game at

=ﬂ. Lamgs for Learning
S Alorithmic hinking

Gofunded by tre

—
of Ehe Esrpen ko

Solving a memory game

Group activity
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Solving Match the Memory game I I
‘B
« Let’s play the role of a student and solve the game at
‘M' it 2//matchthememory.com/math10
L Matcs The Mansry =
A
¥ T e NS
. __-—
o
e 2 ===

Use Match the memory as a teacher =-_.

[ ]
* Login at https://matchthememory.com/

ate a memory game with 4 cards
e of the game should be Picture — Only

- 5 [ I

Creating quizzes and logical tasks 1/2 m@
[ [
* Each group should choose a different school subject.
Set up the topic and assign lzarning outcomes and evaluation
nents.

5 the learning outcomes that you want to accomplish using
iiz, worksheet or memory games that relate to the subject
those relating to algorithmic thinking.

Questions il.
[+ ]
i - e |

= L (sames for Leorning
E.‘ Algorithmic  Thinking

of oo Caccpmn Unon

Creating a memory game
Individual activity

=.- Comes fr |gorning
mm Clerithmie Shaking

Cordund by 1o
Erszes+ Progenwe
ot Farmpwan Lnen

Creating quizzes and logical tasks

Group activity

Creating quizzes and logical tasks 2/2 Ii.
o=

* Place the evaluation elements into task with:

L your quiz, memory game and worksheet to other groups.
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Workshop 2 — Problem Based Learning (PBL), Online Quizzes and
Logical Tasks

Session 5: Designing learning scenarios for logical tasks

Instructions for the participants

Expected Learning Outcomes

e Create learning scenarios in order to develop innovative ideas for carrying out logical tasks and
online quizzes

¢ Implement learning scenarios for different courses in the classroom with the students from 1°
to 4" grades of primary school

Individual Assignment:

Your task is to prepare the learning scenario based on PBL and logical tasks in written form and in
graphical form using LePlanner. You could choose any school subject and any lesson within the
subject for students from your class, considering that the activity should be completed in two
months.

This is the first version of the 2" learning scenario which you will continue to design with the online
help of your mentor. The completed version of the scenario will be reviewed by the mentor and
the final refined versions you will implement in the classrooms with your students.

You are also supposed to write the reflection on conducted activities.

Duration: up to 2 months for the whole assignment

ASSIGNMENT STEPS

12. | Choose a school subject — plan the activities that will be carried out in your class next month.
13. | Use the Learning Scenario Template form (Annex 1) for textual version and LePlanner for
the graphical version of your scenario.
14. | Specify the Learning outcomes:
- state general learning outcomes related to the course that will include problem

teaching and logical tasks
- state learning outcomes oriented on algorithmic thinking
15. | Describe the Aim and tasks of teaching and give a Short description of the activities.
Plan the activities that will encourage your students for seeking the information, critical and
logical thinking as well as collaborating while solving the problem.
The activities should include work on computer/tablet/smartphone (not only unplugged
activities).
16. | Specify the Keywords, Correlation, and Interdisciplinarity with other courses or topics, and
the Duration of activities.
17. | Point out the Learning and teaching strategies and methods.
Specify the Teaching forms: combine individual and group work; since this is a problem
teaching, collaborative learning should be included.
18. | Choose Tools or games that will be used for quizzes or logical tasks on
computer/tablet/smartphone for at least one example.
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Point out all Resources/materials which will be required for the teacher as well as for
students.

19.

Elaborate the Teaching summary as Motivation (Introduction), Implementation and
Evaluation (Reflection). This part develops in details previously mentioned short description
of activities.

Logical tasks or quizzes can be used in each part of teaching summary (you will add links to
the developed online tasks later).

20.

Create suitable quizzes and/or logical tasks with chosen tools.
Pay attention to the copyright for images, videos, and other materials collected from the
web. Photographing your students requires written parents’ consent.

21.

In Annexes box provide examples and tasks you have created by yourself as well as link to
the graphical version of the Learning scenario in LePlanner. Links should be direct to the
created tasks prepared for solving by students (not to the tasks open in editor).

22.

Examples and game references box should contain sources you will use for the activities.

FOLLOW-UP ACTIVITIES

Upload your completed first version of learning scenario to the Moodle e-course.
Mentor will review and correct your scenario.

Upload your final version of learning scenario considering mentor’s suggestions and
corrections.

After mentor’s approval, implement your learning scenario in the class with your students.

Post a reflection on conducted activities in the forum:

e Write more extensive description on implementation of the activity in your class.

e Describe how your students have accepted learning activity.

e Describe the achievement of all planed learning outcomes, both general and oriented on
algorithmic thinking.

e Define what you would like to change before the next implementation of the scenario.
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Workshop 3 — Games and Tools for Programming

Workshop schedule

Day1
Introduction to Workshop 3
Duration: 1 hour (45 minutes)

Introductory presentation: Workshop 2 - follow-up activities
Introduction to the Workshop 3

Session 1: Introduction to Inquiry Based Learning
Duration: 1 hour (45 minutes)

Lecture: Definition of Inquiry Based Learning (IBL). Comparing IBL with Project-Based Learning
Demonstration: Examples of IBL implementation and Project-Based Learning in primary education
Group work: discussing concepts of Inquiry Based Learning and describing an example of lesson

Session 2: Basic programming concepts
Duration: 1 hour (45 minutes)

Lecture: Basic programming concepts: sequence, branching, loop, variables

Demonstration: Games for learning programming: Games Run Marco, Blockly-games, Code.org

Group work: analysing the existing didactical games and discussing the advantages and disadvantages
of the games and possibilities for didactical implementation

Session 3: Learning programming with games and stories
Duration: 2 hours (90 minutes)

Lecture: Development of Computational Thinking (CT) with games and stories
Demonstration: Didactic computer stories and games (in ScratchEd community)

Session 4: Introduction into visual programming with Scratch
Duration: 3 hours (135 minutes)
Lecture: Introduction into visual programming with Scratch

Group work: Creating stories and games with Scratch

Individual work/Group work: Storytelling with Scratch
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Day 2

Session 5: Implementing Computational Thinking and programming with GBL tools
Duration: 1 hour (45 minutes)

Lecture: Introducing programming in the classroom from teacher’s perspective
Demonstration: Video presentation of Scottie Go! usage as a way to learn programming
Group work: Comparing Scottie Go! with Scratch

Session 6: micro:bit in classroom

Duration: 3 hours (135 minutes)

Lecture: Presenting micro:bit programming and how it differs from Scratch; How to apply critical
thinking using micro:bit in different school subjects

Demonstration: Creating simple examples for different school subjects with micro:bit

Group work: Creating basic micro:bit applications for different school subjects

Session 7: Designing learning scenarios

Duration: 3 hours (135 minutes)

Individual work: Preparing learning scenarios using written form (developing the first version of the 3"
learning scenario based on IBL and Scratch/micro:bit educational game)
Group work: Review and discussion about the developed scenarios

Conclusion of the Workshop 3
Duration: 1 hour (45 minutes)
Whole-group activity: Debriefing

Closing talk: Introducing and explaining the follow-up activities (developing the 3™ learning scenario
based on IBL and Scratch/micro:bit educational game)
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Workshop 3: Games and tools for
programming

Introduction to the Workshop 3

Main goals .
[ ]

* The development of algorithmic thinking, computational
thinking creativity and problem solving skills of students from

0 4™ grade of primary school

oducing teachers with a variety of innovative teaching

using ICT, especially educational learning strategies

based learning, problem-based learning, inquiry

i Gomes fr Leorning
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5]
L] |
<]

What have we done so far?

e o

-
+ |

Learning scenarios carried out in
4]
an

schools for different subjects

= The outstanding |earning scenarios after the Workshop 1 as
‘examples of good practice
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At e N e e P

Adsition me yumersetien w20

Ernisas: P

Authors and licence -
L1

Hoié-Boic, University of Rijeka, Department of Informatics
infunirihe

' Jasminka Mezak, University of Rijeks, Faculty of Teacher Education
iBsminka mezakg ufriunirhr

This work is licensed under a Creative Commons
-Shar 2 4.0 0 ional LI

b should be givenin the following way:
“project, . ropa.eufprogrammes/erasmus.

Y Wﬁigg us-project-details/#project/2017-1-HRO1-KA201-035362

>

1 Cxtat iy e

PrNras g

Workshops

* Three workshops:

= Workshep 1; Game Based Learning (GBL) and unplugged
activities

rkshop 2: Problem Based Learning (PBL), online

zzes and logical tasks

Warkshop 3: Games and Tools for programming

o r— -

E@

Workshop 1 reminder

me Based Learning (GBL) and unplugged activities
~* Game Based Learning — GBL

£;Web 2.0 tools for creating contents for game based
‘unplugged activities — Canva, Sketchpad

plugged activities (textual in Word remplate and
graphical in LePlanner graphical tool)

. L e v

; 2 B B
Workshop 2 reminder ] |
- ! - . |
Problem Based Learning {PBL), online quizzes and logical tasks

1 g outcomes:
explain Problem Based Learning (PBL) and collaborative learning
Iraming scenarin based on the principles of problem
at will include logical tasks and online quizzes along with
| games = Word template and Le Planner Tool
tools to create logical tasks and onfine quizzes
ty the created learning scenarios in different school subjects in
ary education

—
‘ e |
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Learning scenarios carried out in B N
schools for different subjects -=.

The outstanding learning scenarios after the Workshop 2 as
‘examples of good practice

=.. (Gomes for Lgarning
g Algorithmic Thinking

Months of the year

s -
B B i |
Workshop 3 nE Workshop 3 — 1< day nE
B an
Games and tools for programming = Introduction to Inquiry Based Learning
* Learning outcomes; Buic programming concepts
ﬂesa‘!be”?lebﬂptindpm oflaf. . programmmg with games and stories
explain the basic programming concep
digital tools ta create interactive educational games 3 M Ma https: b 5
learning scenaries that will include, along wath Bi reo (nttos m P27 fRAMEs 1L Ry,
tional games, concepts of programming and ocky-games blockly-games.appspot.com
dnmmuml thinking for different school subjects in Code.org {hitps://studio.code.orz)
education
0} mﬁmm&d learning scenanios in different school
, e 0 oty education, Creating stories and games with Scratch
>
= T a
] PR
H N In the following workshop, pay (I |
Workshop 3 —2" da ) - L '
P ¥ HH attention to ... 1/2 -

Introducing programming in primary education = Computational and algorithmic thinking

-+ Incorporate them in learning scenarios, 1.e. with the leaming outcomes
relattdto the suhjects Include those that relate to these elements

fter the Workshop 3 the use of a single game example is required, but
are also encouraged to design and implement more examples

ratch or microibit for at least one example

: the principles of IBL and team work of students

roblem solving elements {logic games, guizzes, ...] can also be included

) le'aming scenarios for 1BL with programming tools

£ | i s
In the following workshop, pa [ | y (I |
attention to g2/2 e o Suiestions oE
aes .. ..
= Reflection on conducted activity
~ + Teacher’s review or reflection Is very impartant,
* Write more P y about achieving the learning
related to aslgarithmic and P | thinking
ate the number of students with whom the activity was performed.
how your students have adopted these activities.
‘Describe the achi tof all isarning inthe
the possible changes to the scenaric before the next
implementation.
P
o i e | | . - [ |
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Workshop 3 — Games and Tools for Programming

Session 1: Inquiry Based Learning

Expected Learning Outcomes

e Describe principles of Inquiry Based Learning
e Explain steps in designing IBL activity (research question, exploring, presenting).
e Analyse and compare existing examples of using Inquiry Based Learning in different school subjects

Teaching Methods/Approaches

e Teacher presentation and demonstration
e Discussion
e Group activity - collaboration

Sources of Training Materials

e 4 Phases of Inquiry Based Learning - A Guide For Teachers: https://www.teachthought.com/pedagogy/4-phases-inquiry-based-learning-guide-

teachers/ (5.01.2019.)

e |nquiry Based Learning in the Science Classroom: https://www.edutopia.org/practice/inquiry-based-learning-science-classroom (5.01.2019.)
e Whatis Enquiry-Based Learning (EBL)?: http://www.ceebl.manchester.ac.uk/ebl/ (5.01.2019.)

Duration: 1 hour (45 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. INQUIRY BASED LEARNING

Participants will be able to describe and explain the
principles of Inquiry Based Learning, analyse and
apply concepts of Inquiry Based Learning in different
school subjects.

1.1. Introduction to Inquiry Based Learning

Describe principles of Inquiry Based Learning

Apply concepts of Inquiry Based Learning

1.2.Project Based Learning

Compare Inquiry Based Learning with Project Based
Learning.

Analyse and compare existing examples of using
Inquiry Based Learning in different school subjects

Learners discuss concepts of Inquiry Based
Learning and describe an example of lesson (group

activity).
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~ Workshop 3: Games and tools for
programming

Session 1: Inquiry Based Learning

Agenda

* Introduction to Inquiry Based Learning
= Project Based Learning as part of IBL
v..@r‘_lq\iry and learning with games

Inquiry Based Learning - basics ol

= An active approach to learning

 Includes problem based learning or finding answers for addressed
e s

= Develops self-reflection skills

‘Basic teaching method is discussion that includes one or more
research questions

icher provides a questions and gives step-by-step instructions
led
cher provides a questions
e s

* teacher guides the inquiry

Authors and licence

Author:

- Jasminka Mezak, University of Rijeka, Faculty of Teacher Education
Bsminka.mezak@ufriunir.hr

[ This work s licensed under a Creative Commons
EEam Altribution ShareAlike 4.0 International License.

Inquiry Based Learning - introduction E-.
.
1BL is research approach to leaming, based on seeking new
and understanding
term refers to discover thing new, unk L d

e way of learning baced on constructivist theory

are learning how te synthesise, interpret and evaluate
ledie

G boatne V1
st o

Investigation as approach to learning =-
|

udents apply research questions to solve problems associated
jith the context of a particular subject

nts use research methods and relevant practices with the
constructing new concepts or knowledge, to answer
ns, or solve the problem

involvement of students
ges curiosity and creativity
 of inquiry can be customised to suit the students needs
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Project Based Learning
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K-W-L strategy chart =
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KWL
What 1 What [ Want What [
Krow to Know Learnad
&
o u PO i} -
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Mgorithmic Thinking
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e
ol the Eacngretes Uvars

Discussing example
Group activity

Example 2/2 .

Students will: o
Investigate and interpret the process of producing paper from
wood (search and extract relevant information).

and interpret the paper recycling process (search and
ntial information).

a poster or graphically present both procedures {define
or sequence of commands),

.s&lbllsh and implement a calculation (write down the steps in

‘the calculation process).

]

Project Based Learning

on the concept of collaberative learning

develop problem-solving  skills, critical thinking,
ion and interpersonal skills, and take the
ty for themselves and athers

A n
[ L]}
<] |
Dutt-Doner, K. and Grande, M. (2011}
u e |

v

Example 1/2

arch questions:
llecting old paper, we preserve forests? Why?
calculate how much paper we need to recycle for saving

=-. (somes for Leorning
1 Algorithmic Thinking

Cotuned by e

s 0y
of the Fumcaias Lnka

Designing IBL activity

Group activity
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Group activity .

Questions

Design an IBL activity
* create research question(s)
= describe learning outcomes
Discuss:
« research questions
* learning outcomes
“\ s = evaluation
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Workshop 3 — Games and Tools for Programming

Session 2: Basic programming concepts

Expected Learning Outcomes

e Identify the basic programming concepts
e Recognise the basic programming concepts in examples of different educational games
e Analyse and compare existing examples of computer games for learning programming

Teaching Methods/Approaches

e Teacher presentation and demonstration
e Discussion
e Group activity - collaboration

Sources of Training Materials

Games:

e Run Marco: https://runmarco.allcancode.com/ (5.1.2019.)
e Blockly-games: https://blockly-games.appspot.com/?lang=en (5.1.2019.)
e Code.org: https://studio.code.org/ (5.1.2019.)

Duration: 1 hour (45 minutes)

Project: 2017-1-HR01-KA201-035362 GLAT — Workshop Syllabus and Materials Page 101 of 138
The sole responsibility for the content of this publication lies with Co-funded by the
the authors. It does not necessarily reflect the opinion of the Erasmus+ Programme
European Union, of the Eurogean Union


https://runmarco.allcancode.com/
https://blockly-games.appspot.com/?lang=en
https://studio.code.org/s/course1/stage/10/puzzle/1
https://studio.code.org/s/course1/stage/10/puzzle/1

G
. (bames for Learning

~ I Algorithmic ThinKing

Topic/Sub-topics

Learning Objectives

Evaluation

1. BASIC PROGRAMMING CONCEPTS

Participants will be able to identify the basic

programming concepts.

1.1. Introduction to basic programming
concepts

Describe the basic programming concepts
(sequence, branching, loop, variables)

1.2. Educational computer games for learning
basic programming concepts

Recognise the basic programming concepts in
examples of different educational games

Analyse and compare existing examples

Learners explore existing educational games for

learning programming, point out and discuss usage

of programming concepts (group activity).
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Workshop 3: Games and tools for
programming

Session 2: Basic programming concepts

o Jl |

Agenda oE
an

3 Introduction - Programming languages
' Basic programming concepts
mming concepts in different education games

: =
o o |

Programmmg Ianguages oo
- mm

* Languages used to write computer programs
. programming language has:
alphabet - character set used

3 q@unhs(gummad description of commands and data, rules of
consignment of commands

* semantic rules - describe the purpose, meaning, action performed by the
command,

rogramming language uses a set of words of special
cance called the keywords

Basi . a n
asic programming concepts ] |
‘am

L. Sequence

. Loops (Iteration)

Variables

nching (if condition)

fmp— ! G |
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Computer programme
“A 153 seq of In the exact order. N
. ibed in the that the

= the programming language

Programming with blocks

= Visual programming languages
« the program code is presented in blocks
* used inthe initial learning of programming

Sequence ﬁ.

‘an
* The commands in the program need to be specified in a
“certain order
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Analysing examples

Group activity
Sequence — Example 2 [ |
Code.org: Bee H

Cantayes oy T
Erczirea+ Progame
ol e Rsmpenr Lnon

Analysing examples
Group activity
Loop - Example 2 n e
Code.org: Code with Anna and Elsa -=’.

: §equence- Example 1 BN
Code.org: Artist Eﬂ
Loop =i'.

- |

= The loop is a construct that causes a group of one or more
ds to be invoked ily unitil some end condition is

mber of repetitions s known (n advance

Loop - Example 1 [ |
Run Marco! Level 11 -=.
e i
[ 18

Variables

* Variables are used to keep values (text, numbers,...) and reuse
_ these values.

ges also the type)
TR by Rk poels of using variables in games: - ) © |
by E1ES degrees ound - what will 3 character say
o caiu- + @]
of lives, collected items, points,..
v ]
[ |
u i T
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Analysing examples

Group activity

Variables - Example 2 [ I |
" Blockly Games: Turtle -

EWEE;

2
i

- = H B
Branching — Conditions and operators g
] |
= Apath that has a lulfil!ed condition is selected

Relational operstor:  Logical cperatars

Branching - Example 1 E-l
Blockly Games: Bird as
2

i

Variables - Example 1 A n
Code club: Scratch - Ghostbusters ".

Branching

. *» The program can take certain routes depending on
 the fulfilled conditions.
* Examples of using branching in games:
* moving characters
~ » changing values of variables (lost life, getting points)
= showing and hiding characters/items
» ending the game

i iae st 20 v s

=.. Lames Br Learning
2 Slgorithmic  Thinking

Analysing examples
Group activity
Branching - Example 2 [ |

Run Marco! Level 31

i 1%
MlEEE W
& =

=

S T
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Exploring games

Choose one of the following games and explore it:

.org: https://studio.code.org/s/coursel
= Blockly games: httos://blockly-games.appspot.com/?lang=en
Marco: https://www.brainpop.com/games/runmarco,

ooty e
Erusmane Pregamms
oA it Eewwan Ursor

Exploring and discussing games
Group activity

Discuss chosen game and its possible application for learning the
“basic programming concepts.

. G |
Additional resources

= Hopscotch, https:{/www. gethapseoteh.com/ (15.6.2019.)
Minecraft, hitps/feducation minecraft ainings/code-builder-for-
‘mmecraft-education-edition/ (15.6.2019.)
nal App Store, i fwvaw.educstionalappstore.com/best-apps-for-
Hidsang students (15.6.2015.)
b g Google Docdle! hitos:j/www.google.com/doodles/celenrating-50-
?doodis=32615472& domain_name=googls. com&hl==n

4 Sy
HOPSCOTCH %

=

Questions
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Workshop 3 — Games and Tools for Programming

Session 3: Learning programming with games and stories

Expected Learning Outcomes
e Recognise the meaning of Computational Thinking (concepts, practices, perspective) development
e Understand the role of Scratch community and the process of creation in the Scratch community
e Find, analyse and compare different examples of games and digital stories in Scratch
e Change and remix a story/game

Teaching Methods/Approaches
e Teacher presentation and demonstration
e Discussion
e Individual activity
e Group activity - collaboration

Sources of Training Materials

e ScratchEd teaching resources: http://scratched.gse.harvard.edu/resources/all (4.1.2019.)

e Computational Thinking with Scratch-developing fluency with computational concepts, practices and perspectives:
http://scratched.gse.harvard.edu/ct/defining.html (4.1.2019.)

e Brennan, K. A. (2013). Best of both worlds: Issues of structure and agency in computational creation, in and out of school (Doctoral dissertation,
Massachusetts Institute of Technology), http://hdl.handle.net/1721.1/79157 (4.1.2019.)

e Brennan, K., Balch, C., Chung, M. (2014). Creative Computing. Harvard Graduate School of Education. Retrieved from
http://scratched.gse.harvard.edu/guide/files/CreativeComputing20140806.pdf (4.1.2019.)

e Brennan, K. (2015). Beyond right or wrong: Challenges of including creative design activities in the classroom. Journal of Technology and Teacher
Education, 23(3), 279-299. Waynesville, NC USA: Society for Information Technology & Teacher Education,
https://www.learntechlib.org/primary/p/151249/ (4.1.2019.)

e  CSFirst, https://csfirst.withgoogle.com/en/home (4.1.2019.)
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Duration: 2 hours (90 minutes)

Topic/Sub-topics

Learning Objectives

Evaluation

1. COMPUTATIONAL THINKING (CT)

Participants will be able to recognise the meaning
of CT and to identify its concepts, practices, and
perspectives.

1.1. Introduction to Computational Thinking concepts

Describe the meaning of CT

1.2. Practices and perspectives of CT

Identify the concepts, practices, and perspectives
of CT development

Learners give examples of computational
thinking development from their practice
and describe the computational thinking
dimensions: concepts, practices, and
perspective.

2. COMPUTATIONAL THINKING DEVELOPMENT
WITH SCRATCH

Participants will be able to understand the role of
Scratch community and identify existing digital
stories and games for the development of CT.

2.1. Scratch community

Explore the Scratch community and the process of
creation in the Scratch community

2.2. Scratch for creating games and stories

Change and remix existing digital stories and
games in Scratch for different didactic purposes

2.3. Workshops for developing games and stories

Analyse the presence of computational thinking
concepts in the Scratch projects (stories and
games) and workshops.

Learners will search Scratch projects
(games and stories) with own keywords,
“run” the game and explain some
functionalities, remix games and stories.

Learners will explore and analyse others’
projects of stories/games in Scratch.

Learners will create a studio, add a
project and think how to “unstuck” while
developing Scratch projects with the
support of community.
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* Wider meaning of computational thinking (CT) S
Development of CT through Scratch games and stories (concepts,
Qame cruution @) IR
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- What is Computational Thinking? >
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+ There are many definitions of computational thinking, one of
‘them: CT combines critical thinking skills with the power of
puting to make decisions or find colutions.

needed to: solve an equation, plan a project, develop an
line for a writing assignment, etc, include important problem

Computati_o na | Th lnkl ng s competencies that students need throughout their

olving skills ded to address

SR et ? g o
CTOperatlonaI Definition | m B N
Ueveioped by ol bortes with kenders from hgher SAUGHTION, INAUSTTY, ..
-ﬂu—um Forall K—lltdumm -.

Middle school

* Problem decomposition
¢ CTis about:

* Algorithms

* Logical reasoning

isa pmblem-solvmg process that includes (but is not limited to) the

il argnmzng and analysmg data.
senting data through ions such as models and simulations.
ting solutions through algorithmic thinking (a series of ordered steps).

 2nalysing, 2nd implementing possible solutions with the goal of High school
eving the most efficient and eff of stepsand r * Abstraction
and ferring this probl Iving process to a wide variety of
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Examples of CT =.-.
am
» Do you have idea what is CT? —explain to your pair
* Design activity (individually)
_Context of activity (age group of students, subject, activity)
pts and approaches of CT Is ping the 2

Linking concepts and approaches of CT with the learning objectives of
selected subject.

Present activity to your pair

Development of CT — Scratch g’
l

* Students develop CT through interactive stories, games and
‘animations in Scratch.
atch - visual programing language - educational programing

£t e

e e

Computational thinking G |

i
T ] Algorithmic  Thinking
Explaining CT
Pair activity
Agreement and disagreement around A n
what CT should be mos

% pempiame

Computatoes: (Trbioy
5 % o for e g

Wt . compumana agerta.

\ar e e G
[ e

Compaatona) nnking = 3 o e
W3c0n cargnananal SpeTas

S e, bt ok by 41
AL R ke k.
seiratan

e s
1 o aitet i Vo Geiab send
ireciace 1 teeraue

The Wi s rvotsr
progsame develoe.

W K D) Wb w1 0 K 008
3 Em Q0 g A b

Thve aicts e e ke o g s
Serpu o

Thes wibe i oo oty
The chila can £ devaioned vt B W

roah orogrammng.

ws ewilas
e

Scratch - teachers point 1/2 =-
[ ]

Papert (in ‘80) argued that programming languages should have:
floor” (easy to get started)

gh ceiling”(opportunities 1o create Increasingly complex projects
time).

‘walls" {supporting many different types of projects so people with
‘different interests and learning styles can all become engaged).

: ; [ I | + A u
Scratch - teachers point 2/2 g’ ] | How to start with Scratch? 5<% @@
is easy/possible in Scratch? What is not easy? & scratch. mit.edu/www/guides/en/Getting-
= assessment ; —
students with different = to much sources edutips + Activity cords
3 * “Children know more than
teachers"”
® Vit s’ d.gse harvard.edu/resources/all
wmpmln;mnlcu!um
3 e |
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=n- somes for Learning

m Mlerithmie Thinking

Cofunsedty e
Erusmasy
o the Furncom Uk

Let’s Scratch

Individual activity

i. Gomes for Learning
B loorithmlc Thisking

Cutrcuobyve
Craemme 2
X Euscvt Uik

Let’s Scratch (searching, remixing)

Pair activity

=-. Gamgs ©r Lgoming
B loerthmic Thisking

Outadadty 4
et
ofite E-mu—'unnn

Let’s Scratch - example

Individual activity

ng support: ScratchEd community
Find an Interesting project (like “maze”, “math”..)

hing difficult? @ Chess
i 70} 7

Search for good project (gamesand H N
stories) in Scratch .'

* Search with your own keyword

(1) Explain what the selected project does
Describe how it could be extended

Fix a bug?

Remix the project by adding a feature - explain

i s oI |
Remix examples ol

elect example:

= Smoking car: htzp://eodz-it.co.uk/seratch/smoking_car/smokingearoverview
I * Magic carpet: hito://code it.co.uk/carpet

' » Travel Europe: http://code it.co.uk/europe

m i }fcode-it.co, ukfcsplanning. html
";vm 5o/ /resources. seratch. mit edu/www/guides/en/StoryGuide_pdf

Lesson from Scratch workshops =H-
am

+ Our assumptions about children’s skills in technology are rather
don't need us in the way we (teachers) think they need

A not supposed to know everything about programming.
aSageanthestage  Guide on the side
of vulnerability:
+ Children learn from s, learn from each other, we leam from them.
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CT, Brennan and Resnick (2012) 1/2 .
* CTthrough concepts, practices and perspectives
Concepts:

= sequence: Identifying a serfes of steps for 5 task

* loops: running the same sequence multiple times

* parallelism: making things happen 2t the same time

* events: ane thing causing another thing to happen

making based on (b hing)
* op support for math 1 and logical exp

» data; storing, retrieving, and updating values.

o |
Workshops nE
am
= Workshops for younger children — between 6-8 years old
* Scratchr:
= Take me fora walk
« Space exploration
« Magicin Scratch a3
* Based on: ER

| - Moving object on the graph paper

» Games

i * Tablets

e « Tangible computing (bot Sphero)
= Phystcal computing (Arduino)

=I. Goames ©r Leaming
=1 Flgorithmic hinking
s '.'.o"l..il;l.lla:w'lw -

Search Mazes

Individual activity

Workshop - Escape Room game .l
L
ps were ized for 2 di groups: .
* Pupils: Summer School 8 student {age 9-11 children) 25 hours (5 days x
5 hours)
« Swdio scretch it eduyfstudio/$136527/
* Activities: littps //yeutu be/USEQIBWI2A
Students of pedagogic CS (Faculty of Education, Uni
academic project work 11 students (age >= 19)
9-30years olds’ child project

. y of Ljubljana):

STUCRNT'S Lroject

: B B
CT, Brennan and Resnick (2012) 2/2

Perspedivles —metacognition, understandings

-elements of designers'
ces - elements of designers' Fmece -

and participation

* expressing: computation is 3 medium of
creation, "l can create.”

* connecting: recognizing the power of
creating with and for others, "l can do
different things when | have access to
others."

* questioning: feeling empowered to ask

about the worid, "l can {use

xplo cc S e the 10) 2sk and make sense of
. wholeand the parts. computational world."

existing projects or ideas
. o )

Workshop - Maze game ]+
B
* Workshop and scademic project work description
* Summer School 17 students [age 8-10), 25 hours =5 day x 5 hours
https:/fscratch.mit.edu/studios 3491552/

of ic CS: project work 7 students (age >= 13,
students’ studia: https://scratch.mit.edu/studios /677448/
9 years okds’ chid project

i

Explore Mazes <

= Login to Scratch

» Search for Maze projects

= Select 2-3 “good” mazes

« Look inside the code

= Try to remix, create studio and add a project to your studio

= B e e Lgarning
|

= Algorithmic “hinking

Co-fwngas by the
Ermvesss Progamme
o fw Eurcpman Unon

Search Escape Room

Individual activity
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Explore Escape Rooms |

« Search for Escape Room projects.
?‘Select 1-2 "good" Escape Rooms.
ok inside the code,

B Kgorithmie  Thinking

Codwamtty ru
Emsnuss Prigamee
+ e Luecpaan Lnken

Scratch workshop ideas
Group activity

Conclusions = L

(

. C science = p

solving
Teaching coding is not related to ICT use
ing these message through is difficult
e need educated teachers

ing games in Scratch is funl

= ot ivie
[ Wiy o}

Connecting Scratch with natural
sciences

» TEALEAF project site: https://sites google.com/a/tealesf-
g‘giecteuﬁealeaﬁgm’ect[
' Topi iodiversity, ecosystems, invasive species
beetle games:
hittpsi//scratch.mit edu/studios/3748271/

Workshop - My Scratch day

Think and discuss about ahout topic of interest
n your group.
p is your idea for workshop in Scratch?
n to other groups:
= Why do you select this topic?
old children would you like to include?
at do you expect?
ﬁehange and discuss ideas with other groups.

Questions 7]
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Workshop 3 — Games and Tools for Programming

Session 4: Introduction into visual programming with Scratch

Expected Learning Outcomes

Understand the concept of computational creation in the context of Scratch

Find and analyse different possibilities for own Scratch-based computational creation
Become familiar with resources that support computational creation

Establish Scratch accounts and create Scratch projects (stories)

Teaching Methods/Approaches

Teacher presentation and demonstration
Individual activity

Group activity - collaboration

Peer evaluation

Sources of Training Materials

e Brennan, K., Balch, C., Chung, M. (2014). Creative Computing. Harvard Graduate School of Education. Retrieved from
http://scratched.gse.harvard.edu/guide/files/CreativeComputing20140806.pdf (5.1.2019.)

Duration: 3 hours (135 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. INTRODUCTION INTO VISUAL
PROGRAMMING WITH SCRATCH

Participants will be able to understand the concept of
computational creation in the context of Scratch and to
imagine possibilities for their own Scratch-based
computational creation.

1.1. Testing Scratch examples

Test already prepared examples

1.2. Short introduction to Scratch
elements

Explore how Scratch works - how to start, where and
what are blocks, how to move blocks

Learners (in pairs) inspect prepared stories/games in
Scratch and comment them.

Learners explore different parts of the Scratch interface
(drag and drop blocks), experiment by clicking on each
block to see what happens, snapping blocks together etc.

2. CREATING PROJECTS IN
SCRATCH

Participants will be able to create some projects with
the help of lecturers’ instructions and recognize
important programming concepts through different
activities.

2.1. Creating a presentation-story

Create a presentation-story in Scratch

Learners with the help of teachers create few examples in
Scratch.

Learners create their own simple project —story in
Scratch.
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Presentation: Introduction into visual programming with Scratch

=. Comes ®r Laorning
k\oor\lhmc Tninking

To-funisd by fes
Erunmust Progamme
€14 Bmpeor Unon

Workshop 3: Games and tools for
programming

‘Session 4: Introduction into visual programming with
Scratch

Agenda

- = Short introduction — how to work in Scratch (how to start,
where and what are blocks, how to move them)

ting new projects together [participants follow

| tﬁctpants create their own projects - stories

C!A‘RM‘T‘N r m..
/_,-e.f’ e 5

a free programming language where you can
your own interactive stories, games, and

Creating Scratch accounts

* https://scratch. mit.edu/

The new Scratch
is here!

& S

Authors and licence EH.

Authors: B
~ » lrena Nancovska Serbec, University of Ljubljana, Faculty of i

‘Anja Luitek, University of Ljubljana, Faculty of Education
AnjaLustek @pefuni-f.si

* Mate|a Bevdie, unlversnyof Lubljana, Faculty of Education
Bevic@pel.uni
This wort is licensed under a Crestive Commons

Attnibution-Sharealike 4.0 International License,

 Attribution should be given in the following way:
~GLAT project, zffec.eur Ogrammes/erasmus-
 plus/orojects/eplus-project-detzils/ /2017-1-HRO1-KA201-035362

All this is about MAKING STORIES and GAMES

=-. Lomes fr Learning
= Mgerithmiz " hinking

Colunses by e
Framrass Froganmme
ol b Earreman Unu

Join Scratch

Individual activity

H N
omn
S 1

* Click on the “Create” tab located
3t the top left of the browser to
start a new project

or

* “Start Creating” button.
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: .. : B .
Introduction in Scratch environment gy
am

1 2

fem
tE=
1 = &£
* e
2 ===
= s=om o
==,
:‘ -
B= = l-/ ,A
> |

reating together in Scratch (Step-By-Step): @ W
Getting started with Scratch 1/10 o

FIRST
STEP-BY-STEP ACTIVITY

Slocks: |cmnepts: ||Iﬂtmdudinn;
- MOTION | |-Loop Move a catand change outhit.
LOOKS
SOUND
EVENTS
- CONTROL
Example: AT

reating together in scratch (Step-By-Step): @ W
Getting started with Scratch 3/10 i

Description:
E = Add ancther Motion block.
* Tumn for S0 degrees.
* Then click on that block to make ¢ i
the cat move and tum.

v MOTION blocks
= [ srcaios et ]

Creating together in scratch (Step-By-Step): @ H

Getting started with Scratch 5/10 .
e Description .
o= — =] - Dheg outa pley owad &5
=== ranferia i g
a the move block
* Chick and listen. Make sure your 1
ﬂ computer’s speakers are on.
o=
C— SOUND blocks
-—-© |
=)
B |

='- Camgs fr Learning
Em [rithmic Thinking

Corleites by
Frwsne Progaames
ot Eruomos Uiicn

Six step-by-step activities
Individual or pair activity

o

reating together in scratch (Step-By-Step): @ W
Getting started with Scratch 2/10 “E.

D i

= [mga Motion blodk into the
MRS area.

= Click-on that blodk 1o make the
cat mave.

w 12488 H!EE“ B

MOTION blocks

reating together in scratch (Step-By-Step): @ W
Getting started with Scratch 4/10 o

o R — Description:
~ - Click Looks Blocks and drag out
3 a say block.
. = « Typeinthe biock to changs the
iy e words.
* Then snap it ontop of the stack. 1
Gick an the stack to run.

LOOKS blocks

iojejejein

ﬁﬂﬂﬂ ﬂﬁﬁa’

reating together in scratch (Step-By-Step): i |
Getting started with Scratch 6/10 .

B &N
Description: Q =
- Drag cut = when GREEN FLAG
dlicked block and snap & on top.
- Yowsoigtwill sortwheneveryou |
dickthe green fiag :

EVENT blocks
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reating together in scratch (Step-By-Step):
Getting started with Scratch 7/10

Description:

- Drag out  1epeat block and dropit on
top of the stack {You want the "mouth” |
of the repeat to wrop around the other
blocks).

* Change the number In the repeat block.

'
D
CONTROL blocks

0

Creating together in scratch (Step-By-Step): H W
Getting started with Scratch 8/10

s : oo ... oy, et
w. e Click € tochooseanew sprite. ;

* Thenchoose on of the cptions:
* From Library 1
= Paint by yourself
= Upload from computer

How we add
Q | (change®) 2 SPRITE?

2
1

TASK (individual activity / activity in pairs) ]

Time to do on your cwn!

| 1.) Add a BACKGROUND

2.) Choose a SPRITE from the library

1.) Drag all sprites to where you want them on the STAGE.

4.) Use ditterent blocks on you sprite: MOTION, LOOK,
SOUND, EVENT, CONTROL

5.) SHARE a project

reating together in scratch (Step-By-Step):
Make It Fly 2/2

(ofefwielo :
~
(08| RalslelodI
)

184 e o0 35

= INFINITY
LOOP

= 0o

Eub:-ﬂ-;

3

°
iz .
o ~ Ny gt

reating together in scratch (Step-By-Step):
Getting started with Scratch 8/10

Description:
= Click @ tochoose 3 new backdrop
* Choose on of the options

* Ubrry

* Faint by yourself

* Upload from computer.

How we add a
BACKGROUND?

Creating together in scratch (Step-By-Step): B
Getting started with Scratch 10/10 s

HOW WE SHARE OUR
PROJECTS?

1 ieimie s

==
ECm
=
L L=
)
* =
]
&=
=—] )
=
&=
»

Creating together in scratch (Step-By-Step): W

]+ |
Make It Fly 1/2 g
SECOND Q
STEP-BY-STEP ACTIVITY
2

Entroduction.
3 wmrr\' LooP Chocse a baloon and meke iyt

Evamiple: i soeiutn mitedy prajects/ 27 S249705/

P
i Ty e -

Creating together in scratch (Step-By-Step): @ W

Answer —Question 1 =.
THIRD *
STEP-BY-STEP ACTIVITY
3

Block: Concepts: |mduction: ) |
- EVENTS - IF STATEMENT Arswer the question!

Bample: s, /o i et/ ojecs/277 100712/
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reating together in scratch (Step-By-Step): H W

nswer — Question mE
_ we Q esu " -
:;= = y k
|- =] ='= g
2 |
F [ : 3
== a
= : 1
- STATEMENT
== .
- = ce

_reating together in scratch (Step-By-Step): @ W
Answer - Q uestlon 2 =

Creating together in scratch (Step-By-Step): B W

; on
Hide and Seek Game 2‘2 : an

== ¥

Creating together in scratch (Step-By-Step): = | |

Create a Pong Game 2/6 =.
?mwwforwurm rﬁ,
. * Add 2 sprites (8all, Paddle]. [
AN 6
v Background and
)
4 W = ] |

reating together in scratch (Step-By-Step): I I

Answer — Question 2 -.
A FOURTH
| STEP-BY-STEP ACTIVITY X
7R

Creating together in scratch (Step-By-Step): @ W

(] + |
Hide and Seek Game 1/2 =
FIFTH @
STEP-BY-STEP ACTIVITY
5
Block Concepts: Introduction:
morioN | |- toops Make your sprite hide for & randorm
- o g
m Bample: tttps./fsomtch it coufproects/ 277105358
i P 1] -

Creating together in scratch (Step-By-Step): @ N

Create a Pong Game 1/6 I_.
i SIXTH D
STEP-BY-STEP ACTIVITY eE
‘ 6
block: Concepts: Introduction.
|- monon | |- woes M i g b
|- events | |- F STATEMENT | | @me
|- CONTROL| |- VARIABLE
- SENSING
DaTA Bamok b e

reating together in scratch (Step-By-Step):
Create a Pong Game 3/6

Description: MAKE THE BALL MOVE
+ Click the Motion category, and drag out a move o
block into the Saripts area. e
* Snap on the block if on edge, bounce. &
+ Then, dick the Contral cat=gory. Wrap a forever
block around the other blocks.
= Wantit to go at on anglke? Snap 3 point in
direction block on top, and type in an angle.
« Drag out s when green flag clicked block and snap

0

S}

blocks

= sy v
Vo repen

iton top
' MOTION, EVENT, CONTROL
e_
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Creating together in scratch (Step-By-Step): H W
Create a Pong Game 4/6 ]

Description: Control the Paddle

* Make itinteractive! You can control
the paddle with the keybosrd (left,
night serow).

reating together in scratch (Step-By-Step):
Create a Pong Game 6/6

" pescription: Gounting Points e
~~ * Addveriable for counting bounces. )
- .
e

6

—— VARIABLE '
ekt [+ @®

TASK - Create a game E [ |

L1Add 4 Baskgraemd

2.) thaose sprite (hall) from the library
3.) Add two paddles
4.) Make a game, R R

EXARPLE OF BAD-GOOD
[OPTION 2) THING

HEALTHY AND UNHEALTHY FOOD
1.) Add a Background HLpe e crateh it sduf wojecs/ 2
2.) Choose sprite from the fibrary e

4.) Make a game.

TASK - Create your own story L L

Introduce yourself
1.) choose a Background
2.) choose sprite from the library that will
represent you
3.) Add picture of your hometown
4,) Make a story.

Creating together in scratch (Step-By-Step): B W
Create a Pong Game 5/6 nE

= Descrlption. Bounce Off the Paddie 3
+ Click to choose the ball o
*+ Add script to make it bounce QT
v whenever ittits the paddie finege). &
s :
e -
-

MOTION, EVENT,
CONTROL, SENSING blocks

E.. GComes ®r Leorning
an Agerithmug Tunking

Co-twaud by e
Binsmss Pnganme
of tha Eurpean Unuin

Make your own game
Pair activity

=n. (amgs fir Learning
CHm Mowrthni Thisking

g
o the Esecpsan Liivins

Creating Stories

Individual activity

Questions =i|.
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Workshop 3 — Games and Tools for Programming

Session 5: Implementing Computational Thinking and programming with GBL tools

Expected Learning Outcomes

e Understand the elements and process of computational thinking from teacher perspective
e Compare computational thinking with programming
e Being able to introduce game based learning tools with elements of coding in the classroom

Teaching Methods/Approaches

e Teacher presentation and demonstration
e Discussion
e Group activity - collaboration

Sources of Training Materials

e Computational Thinking: https://code.org/curriculum/course3/1/Teacher (4.1.2019.)
e Scottie Go! for Computational Thinking https://www.youtube.com/watch?v=hXZOGFal6vc&t=16s (4.1.2019.)

Duration: 1 hour (45 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. HOW TEACHERS CAN INTRODUCE
PROGRAMMING IN THE CLASSROOM FROM THEIR
PERSPECTIVE

Participants will be able to recognize the elements
and the process of computational thinking and
programming.

1.1. Cycles for learning about how to code with focus
on computational thinking

Explore the concepts of learning programming from
teacher’s perspective

2. USING GAME BASED LEARNING TOOLS WITH
ELEMENTS OF CODING IN THE CLASSROOM

Participants will be able to recognize the importance
and the concept of collaborative games with coding.

2.1. Video presentation and discussion of game based
learning tool Scottie Go!

Understand the role of GBL tools for coding and in
development of computational thinking

Introduce a way to incorporate technology and
digital tools in engaged way

Learners explore and analyse applications of
GBL tools within the class in order to point
out benefits  of  introduction of
computational thinking and programming.
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Presentation: Implementing Computational Thinking and programming with GBL tools

~ -

Iﬂ. Games B Lgarming
Hm Nloerthnic Theking

Cobndats te
Emana+ Progaree
<t Garapans Uen

Workshop 3: Games and tools for
programming

Segslon 5! Implementing computational thinking and
I programming with GBL tools

Agenda .
am

* How to introduce programming in your classroom from teachers

Learning how to code =.
[ [

,Em‘.ountered problems

. ‘]’eachers neglected

= Focus on results, not knowledge

vial pedagogical approach

Disadvantages

- Mb real teacher training

No digital competences guidelines for coding
. to create opposite effect on pupils

3

Possible solutions oo

* Game Based Learning
= Flipped Classroom

* Cooperative and individual Cycles ‘

Authors and licence =..

Authors: [ [

* Viadimir Trajkovik, Ss. Cyril and Methodius University in Skopje, Faculty of
compmer Science and Engineering
finki ukim. mk

@ This workic licensed under a
Attribution-Sharsalike 4.0 Amematmn,) Ucense.

~ Attribution should be given in the following way:
| GLAT project. hiips:
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2 Ty

~Whether you want to uncover the
secrets of the universe, or you just

want to pursue a career in the 21
ury, basic computer programming

Learning progamming in primary

A 1
school =n

1 and skills devel

oriented

Mmmor lhat leads the class from the classroom front

OR
~ » Facilitator who encourages the class to think and question the
world around students

How to make a change?

= Cooperative games, no technology
* Focus on team work and 10 achieve i goal
widual time to master at kid's own pace...
Focus on technology
Team work, create something new, gamification...

‘» Gamification is = process that introduces elements of games (e.g.

competition among teams) E E

~ Remember: You have , superheroes” in your class...
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..
[ ] |
micro:bit

. O

Scottie Go! Game [ |
[ )
* Scottie Gol is an interactive puzzle-based mobile game that uses
imilar block-based coding approach as Scratch.
e basic idea of this mobile game is 1o help a friendly alien
to get back home to the outer space.
game is a combination of cardboard tiles, which are used by
players to create coding instructions, and a mobile

‘application, that sets tasks and scans the proposed code

Maja Videnowiz, hitps /fwww youtube com/wstchAe=h\Z0GFslGve

Scottie Go! and CT development =-.

Video Presentation
Scottie Go! for Computational Thinkin

Paossible tools ] |
[ ]

- Scottie Go Code Combat Puzzlets
Code Monkey Minecraft
Lego Microduino
Python Java Ruby

e e

=. (Gomes for Lzorming
. Mlgorithmic  Thinking

Scottie Go!

i sy b o B s
MR T3 s L U ety i 1

mdissafios tomau it

-' Games Br Learsing
B Herthmic aking

Cohwans by be
Eiopresss Proirona
o v Guecpaan Unen

Discussing Scottie Go! vs. Scratch

Group activity
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Scottie Go! vs. Scratch O+ |

* In small groups discuss the possibilities of Scottie
Go! and Seratch in order to point out benefits for

introduction of putational thinking in your
class.

= Share your ideas with the teacher and the other
Eroups.

Questions VB
LA A )
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Workshop 3 — Games and Tools for Programming

Session 6: micro:bit in classroom

Expected Learning Outcomes

e Recognize the elements and process of using micro:bit
e Compare micro:bit with Scratch
e Be able to develop activities using micro:bit

Teaching Methods/Approaches

e Teacher presentation and demonstration
e Individual activity
e Group activity - collaboration

Sources of Training Materials

e Computational Thinking: https://code.org/curriculum/course3/1/Teacher (4.1.2019.)
e micro:bit: https://microbit.org/hr/ideas/ (4.1.2019.)
e BBC micro:bit edukacijski materijali: http://izradi.croatianmakers.hr/bbc-microbit-uvodna-stranica/ (4.1.2019.)

Duration: 3 hours (135 minutes)
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Topic/Sub-topics

Learning Objectives

Evaluation

1. INTRODUCTION OF MICRO:BIT

Participants will be able to describe the
functionalities and features of micro:bit and
recognize and compare basic micro:bit
applications with Scratch.

1.1. Introduction of micro:bit as tool for programming
(basic concepts, how it differs from Scratch)

Explore the functionalities and features of
micro:bit, micro:bit development
environment, and basic event driven
programming

Learners explore and analyse simple micro:bit
applications and compare it with Scratch projects.

2. HOW TO APPLY MICRO:BIT IN DIFFERENT
SCHOOL SUBIJECTS

Participants will be able to introduce basic
micro:bit applications in their classroom.

2.1. Demonstration of using simple micro:bit

application for different school subjects

Analyse existing applications suitable for
different subjects

Analyse examples of project-based learning
using micro:bit

2.2. Developing and adopting micro:bit application for
different school subjects

Be able to alter micro:bit code in order to
better match learning outcome

Learners explore and analyse micro:bit projects and
explore possibility to apply them in their classes for
active participation of their students (group
activity).
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Presentation: micro:bit in classroom

- | wames e Learning
Ml Hlemom Nakisg ‘ Authors and licence .
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Author:
» Vladimir Trajkovik, Ss. Cyril and Methodius University in Skopje, Faculty of
C Science and i ing
Workshop 3: Games and tools for QR ALk

programming

0 This work i5 licensed under a Creative Commans
7 ShareAlike 4.0 International License.

ion 6: microhit in cl m
Session 6 microhit'in dassroo Attribution should be given in the following way:
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plus/projects/eplus-proj f#proj

201-035362
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= Introduction of micro:bit as tool for programming
* Creating basic micro:bit applications for different school subjects

Introduction to micro:bit programming
- how it differs from Scratch

Busoot) BSTad aerna AZ.ol ARMECOt ™ N0 CPU Moo UISH convecor
4 . . c 16 RAM 160 with Bluetouth Low Eregy
‘ From Stratch to micro:bit & i

* micro:hit is 3 very small circuit
board designed o help young
students learn to code and create
with technology.

* it has many features including an

LED display, buttons, and 2 motion
sensor.

* Teachers can connect It to Seratch
and bulld creative projects that
combine the magic of the digital
and physical worlds.

oo

e
Batons

micro:bit
S 0 2 & 8

Jdgtwenaloges 26 indedusly  coner  prundbeck  acceleometer and compsms 300 edge comnect
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Strategies for engaging students 2/2

* Encouraging children to create digital artefacts:

-+ for example, allowing children to make their own fiims using simple
hardware and software.

edm‘eg-ate digital literacy into children's research skills:

- -

- Games fr Learning
Mgorithme  Thia¥ng

o

Erwenms Py
S Ecvopasy Unb

Getting started with micro:bit

Individual activity

s
Wt b3 il T <t peastiti o
e

Strategies for engaging students 1/2 =.
am

Creating educational applications for tools which are familiar for

children:

lnr-emple class projects using mobile phones,

ng children to engage with a broader audience:

! example. blogs can encourage literacy, enable children to share work
“and invite responses,

= Facilitating links with local organisations:

* for example creating QR codes to contribute to a local museum,

o —

Student involvement u.

« Student involvement may vary, from engagement as contributors,

through raising awareness of digital literacy, to teaching digital

literacy skills to others.

* Activities might include:

peer to peer learning, with more adept students supporting the digital
literacy development of others

* students leading and learning about gigital literacy slongside teachers,
and In some cases parents and the wider community

* students mentoring and reaching teachers g that there are
aspects of digital literacy and ICY use with whldl students sre more
ﬁlﬂlﬁ“

“

microbit.org/code

B
il

| CUICK HERE
OR
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e MiCro:bit environment B §

[ r— = W— v —

. i i I |
Step 1: Code it (or find code)
< ]

: PR B N
Step 3: Connect the micro:bit
A - [ I
Use USB cable :
=n. sames r Learning
Em Algorithmic Thinking

Let’s try your first code

Pair activity

PN

‘

Starting a project o =

—

frky Name Tag

ot Acceleration

Step 2: Download code to PC " =

Step 4: Transfer code from PC to (S0 |
micro:bit 7]

Task

* Explore the micro:bit Block list and commands as follows
* Create your first code by writing your name

* Check the simulator

* Replace your name with name of your pair

b
|
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Music and Led commands

p

l v Atancsd

micro:bit as Name Tag

= Drag blocks and change “Hello!” with your name!

show string Hellol

* Check the simulator!

-

s B B
Questions
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Workshop 3 — Games and Tools for Programming

Session 7: Designing learning scenarios

Instructions for the participants

Expected Learning Outcomes

e Create learning scenarios that will include, along with educational games, concepts of
programming and computational thinking for different school subjects in primary education

e Apply the created learning scenarios in different school subjects in primary education with the
students from 1° to 4" grades

Individual Assignment:

Your task is to prepare the learning scenario based on IBL and Scratch/micro:bit educational game
in written form and in graphical form using LePlanner. You could choose any school subject and any
lesson within the subject for students from your class, considering that the activity should be
completed in three months.

This is the first version of the 3" learning scenario which you will continue to design with the online
help of your mentor.

In this scenario the use of at least one story or game example developed in Scratch or micro:bit is
required. It is not necessary to develop the game by yourself. Your task is to fill in detailed
Game/story template with the help of your students as a follow-up activity.

Completed version of the game description and learning scenario will be reviewed by the mentor.
According to the descriptions in the Game/story template, mentor will organize the development
of the game (e.g. help will be provided by the teachers or students of Informatics). The final refined
versions you will implement in the classrooms with your students. Last step is to play the final
version of the game together with your students.

You are also supposed to write the reflection on conducted activities.

Duration: up to 3 months for the whole assignment (including the development of story/game in
Scratch)

ASSIGNMENT STEPS

23. | Choose a school subject — plan the activities that will be carried out in your class next month.

24. | Use the Learning Scenario Template form (Annex 1) for textual version and LePlanner for
graphical version of your scenario.

25. | Specify the Learning outcomes:

- state general learning outcomes related to the course that will include problem teaching and
logical tasks

- state learning outcomes oriented on algorithmic thinking

26. | Describe Aim and tasks of teaching and give a Short description of activities.

Plan the activities that will encourage your students for seeking the information, critical and
logical thinking as well as collaborating while solving the problem according to the principles of
inquiry based learning (IBL).

The activities should include a game on computer/tablet/smartphone (not only unplugged
activities).
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27.

Specify the Keywords, Correlation and Interdisciplinarity with other courses or topics, and
Duration of activities.

28.

Point out Learning and teaching strategies and methods.
Specify the Teaching forms: use the principles of IBL and team work of students. Problem solving
elements (logic games, quizzes, ...) can also be included.

29.

Choose Tools and games that will be used on computer/tablet/smartphone for at least one
example. Mandatory is to use of at least one story or game example developed in Scratch or
micro:bit.

Point out all Resources/materials which will be required for the teacher as well as for students.

30.

Use Game/story template (Annex 2) to prepare the description of the story or game. For now,
prepare just a draft (fill in elements: Title of the game, Type (Scratch or micro:bit), Course/
Grade, Learning outcomes, Goal of the game).

Pay attention to the copyright for images, videos, and other materials collected from the web.
Photographing your students requires written parents’ consent.

31.

Elaborate the Teaching summary as Motivation (Introduction), Implementation and Evaluation
(Reflection). This part describes in detail previously mentioned short description of activities. It
should be based on IBL and activities with students for designing a story/game.

32.

In Annexes box provide a link to the graphical version of the learning scenario in LePlanner. You
will add link to the developed online story later.

33.

Examples and game references box should contain a link to the Scratch story and to the other
sources you will use for the activities.

FOLLOW-UP ACTIVITIES

Upload your completed first versions of learning scenario and draft of the game/story description
to the Moodle e-course. Mentor will review and correct your scenario and story description.

10.

Upload your final version of learning scenario with story description considering mentor’s
suggestions and corrections.

11.

After mentor’s approval, implement the part of learning scenario about the story development in
the class and desigh game with your students. Complete the game/story description and upload
it in the Moodle e-course. Mentor will provide you with the finished story/game for your learning
scenario.

12.

Implement the last part (Reflection and evaluation) of your learning scenario in the class with
your students and play the final version of the game together with them.

13.

Post a reflection on conducted activities in the forum:

e Write a more extensive description on the implementation of the activity in your class.

e Describe how your students have accepted learning activities, point out the parts about
designing the game and playing the game.

e Describe the achievement of all planed learning outcomes, both general and oriented on
algorithmic thinking.

e Define what you would like to change before the next implementation of the scenario.
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Annex 1: Learning scenario template

Learning Scenario Title

Course/Grade

Learning Outcomes General learning outcomes

Specific LO oriented on algorithmic thinking

Aim, Tasks and Short
Description of
Activities

Keywords

Correlation and
Interdisciplinarity
Duration of Activities

Learning and Teaching
Strategy and Methods
Teaching Forms

Tools

Resources/Materials
for the Teacher

Resources/Materials

for the Students

Teaching summary Motivation-Introduction Duration
Implementation
Reflection and evaluation
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Annexes

Examples and game

references
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Annex 2: Game/story scenario template

Title of the game

Type
(Scratch or
micro:bit)

Course/ Grade

Learning outcomes

Goal of the game

Characters and
their roles

Description of the
game flow

List of scenes /
backgrounds

Logical tasks
within the story
(Note: select tasks
that are aligned
with your learning
outcomes)

End of the game

Appendix - Instructions for Storytelling in Scratch

The basic idea is to encourage students’ algorithmic and computational thinking by including them as
much as possible in designing the game/story, rather than just playing/reading it when finished.

Using Scratch, the whole story, which should have at least one logic game, will be designed. This game
is used to direct the flow of the story according to the "if ... then ... else" principle as one of the
algorithmic thinking concepts we would like to encourage in students.

The story will be designed together with the students, the amount of their participation will depend
on their age. You should estimate how much help has to be provided to your students in this process.
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For example, with the students you can design: characters (who will be the main character, who will
be supporting characters, what they will look like, what they will do in the game,...), scenes (how many,
what will they represent, what objects will be placed on them,...), the goal and flow of the game (what
we want the main character in the game to do and achieve during the game), the text (written on the
scene, or inthe "bubbles", ...), logical tasks ("obstacles" for the main character which must be resolved
or "skipped" because the continuation of the game depends on it (according to "if ... then ... else"
model).
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For logical tasks, students can also be asked, for example, what items are collected, what they look
like, what elements will be "wrong", how points are gained or subtracted in the game, how to move a
character towards a given object, etc.

The recommendation is that the story has no more than 3-4 scenes that are connected with 2-3 logic
games to achieve the "if ... then ... else" flow of the game. The end of the story should depend on the
results of the logic games played, so the endings of successfully solved games should differ from the
endings of unsuccessfully solved games.
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