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EXECUTIVE SUMMARY

Implementation and validation of the C4G approach in Bulgaria held from February
to December 2020 with experts, teachers in Information technology, Informatics and
Computer modelling and students age 13-14 from Vocational school of Geodesy,
Construction and Architecture, Blagoevgrad. Due to the COVID-19 pandemic, Bulgarian
schools were in most of the time closed and face-to-face training activities with the teachers
were forbidden. There were some periods for face-to-face activities in September and
October 2020 and we use these periods for some of validation activities. The approach was
adapted for implementation and use in online environment.

The validation activities were focussed mainly to the teachers and prospective
teachers. Students from Master degree program “Technology for education in mathematics
and informatics” (Nmst= 15 ) were involved in the course “Computer games in teaching
mathematics and informatics” the course was implemented in blended mode — combination
of face-to-face and online activities. Also, after multiplayer event we organised in December
2020 online qualification course for teachers in ICT, Informatics and Computer modelling
(Nt=25). The course syllabus was approved by the Faculty council of the Faculty of
mathematics and natural sciences at SWU “Neofit Rilski” and gives teachers 2 qualification
credits for 16 hours online videoconference meetings and 16 hours for self-preparation and
working in on-line environment according to national requirements for teachers’
qualification improvement. One teacher together with member of project team organised
validation activities with school students (Ns=39) in Vocational school of Geodesy,
Construction and Architecture, Blagoevgrad. In addition, two experts (Ne=2) were invited to
validate the approach.

The all activities with teachers and students were based on the C4G methodology
and game-based environment developed in the frame of the project.

Results showed that students accepted the game based C4G methodology,
participated actively in short workshop and part of them decided to continue with
extracurricular activities in programming. Teachers and experts have positive attitude to the

proposed methodology and game-based environment.
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IMPLEMENTATION

Validation activities

The validation activities in Bulgaria were implemented with:

personal communication with experts and one teacher, who in the next
stage applied the C4G approach with school students. During these personal
meetings first were presented ideas of the C4G methodology and after that
the game - based environment was introduced;

blended learning course in area of educational computer games with master
degree students (N=15) “Technologies for teaching of mathematics and
informatics”. The course was organized in face-to-face classes, on-line
videoconference meetings and self-learning in online environment. As a

result of this course master students prepared learning scenarios and some

of them implemented scenarios in C4G game-based platform.

Fig. 1. Moments from face-to-face workshop with prospective teachers - students in Master

degree
Face-to-face activities with students from one vocational school. In frame of
these activities teacher and member of our project team presented and
trained the students to use the C4G game based environment for
introducing students in programming concepts and engaged them for
participation in extracurricular course in digital competences and
programming. Information about these presentations were published on the

web site of the school - https://www.pgsag-blg.com/?page id=7
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e Online course with teachers from different parts of the country. In this
online course participated high motivated teachers in ICT, Informatics and
Computer Modelling from Capital city — Sofia, Towns in South-East, Nord-
East, South-West and Central parts of Bulgaria (Sofia, Blagoevgrad, Kardzhali,
Provadia, Yablanica etc.). Information about this course was announced
during multiplayer event at 9.12.2020 and in the Facebook group of teachers
in informatics. We organized 16 hours in videoconference environments of
MS Teams (this is requirement of the Ministry of Education) and LMS
Moodle. All sessions were recorded and published in the LMS Moodle and
MS Teams. The course is available in Bulgarian language at

https://edugames.swu.bg/moodle/course/view.php?id=18
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Fig.2. Screenshots from the online course in Moodle environment

Data collection tools
During the validation of CAG approach, all the data collection tools provided in the
C4G validation strategy were used:
e S1-—Preliminary questionnaire (for students)
e S2 —Follow-up questionnaire (for students)
e T1-Teacher’s observations (one teacher)
e T2 -—Teacher’'s comments
e T2A —Teacher’s comments for online course
e E - Expert’s comments
The data collection tools were before validation activities translated into the
Bulgarian language.
Questionnaires S1 and S2 were paper based, while data collection tools S3, T1, T2,
and E for teachers and experts were prepared as Word documents in which they could write
observations and comments. Also, for the online course for teachers was developed Google

form with extended number of questions.

Materials

During the implementation, learning scenarios and 3D game environment that were
developed by the project partners were used, also additional materials have been
developed to support activities. All resources were translated in Bulgarian.

Because most of the students have had a low motivation for programming and no
previous experience in programming some of topics were presented with aim to increase
their motivation. Additional game-course was prepared by teacher and member of project

team. The course includes all minigames and initial step in programming with Snap!
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Fig. 3. Screenshot — Teacher’s side of the C4G platform with additional course for students
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For the training of the master degree students in face to face mode we used next games and
learning scenarios:

e Introduction to Snap!

e Discover Snap! : move a sprite

e Moving around the stage

e Changing costumes and turning

e Sounds of the farm

e Chameleon’s summer vacation
In online workshops with teachers we demonstrated process of development of learning
scenario and implementation of the scenarios in the C4G game platform with scenario Allice
in the Wonderland and additional scenario Traffic Light.
(The whole activity in Snap! is available at

https://snap.berkeley.edu/snap/snap.html#present:Username=ddureva&ProjectName=Svet

ofar)
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Fig. 5. Traffic Light — story telling

Setup model and procedure
Sessions with students in school were relatively short (about 3 school hours)

therefore to engage and motivate students we developed additional game with all


https://snap.berkeley.edu/snap/snap.html#present:Username=ddureva&ProjectName=Svetofar
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minigames. The teacher was involved in the C4G approach and had previous experience and
research activities in area of design thinking methodology.

Before the workshop with the students, teacher conducted survey S1, after the
workshop students filled the survey S2. The students were required to write the
anonymised code received from the teacher to ensure comparison of results regarding the
self-assessment of their programming skill.

Teacher reported the reaction of students and their progress in building coding skills
using the game-based C4G approach (T1) and her own views related to the relevance and
effectiveness of the CODING4GIRLS game-based learning approach for building
programming skills (T2). The teacher participated in the online National Multiplication event
and shared her experience and observation during these short workshops with the students.

The first validation workshop with teachers and prospective teachers was
implemented in blended mode with Master students. They expressed their opinion
regarding C4G approach in T2 in MS Word files. First in face to face mode we presented
them the main principles of programming in Snap! All of them had already an experience
with Scratch and we compared main futures of both programming environments. After that
we involved the teachers in the C4G approach with game — they were in role of students.
They played the selected game. During the next face to face session, master students
worked together with the project member on development of example game in C4G game-
based environment. In the frame of the virtual classrooms and self-learning activities they
developed own learning scenarios and games.

After the National multiplier event (December 2020) an online course was
implemented with teachers from different part of the country. Some of teachers had
experience in block programming environment, some of them were without any experience
in block programming environment. In the course teachers were involved in the game-
based approach, design thinking ideas and learning framework. Due to different initial
programming skills of the teachers, we presented main concepts and blocks in Snap!
programming environment. Also because another environments is most used in the schools
— Scratch, we compared functionalities of both environments Snap! and Scratch. Teachers
were involved in the C4G game-based environment first as a students and after that as a

teachers. The next step in the course was to present structure of learning sheets. We used

10
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as an example learning scenario 14. Allice in wonderland. In the last virtual session we
prepared together new learning scenario , Traffic light” which is based on the story telling
and broadcasting events. The syllabus of the course and screenshots from the online course
are presented in Annexes.

External experts expressed their point of view regarding proposed C4G approach.

Participants

The project team at SWU includes researchers and teachers (Npr=3) in the field of
game-based learning, programming, didactics of informatics, multimedia and e-learning. All
actively involved in the preparation of the implementation and validation activities,
including collaborative work with teacher and students and preparing of additional on-line
learning materials and virtual workshops.

Direct participant of the study were one teacher in informatics (Ny=1), 39 students at
8™ grade (14 years old), 18 Master students in program “Technology of education in
mathematics and informatics”, 25 teachers — participants in online qualification course and
two experts.

The teacher that conducted training with the students has more than 15 years of
teaching experience in informatics and research interest to the design thinking and game-
based education in informatics. The first expert is senior teacher in informatics at
mathematical high school, has more than 20 years of experience in teaching in informatics,
participated in group at Ministry of education for development of new curricula in ICT and
computer modelling for 5-7t grades. She holds PhD degree (from 2019) and her PhD thesis
is related to development of integrative model (based on game development and game-
based learning) for teaching programming in secondary school. The second expert has more
than 15 years of experience in teaching ICT and is currently part time PhD student at
University of Plovdiv with research interests in methodology of game-based education in

ICT.

RESULTS

11
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Results of questionnaires for students

According to the accepted validation strategy two questionnaires for students were
used: preliminary questionnaire about the use of digital devices and perceived level of
programming and the follow-up questionnaire about satisfaction with programming and
coding activities, satisfaction with the organization of the implementation, and perception
on the acquired coding skills.

In both questionnaires students were asked to self-assess their current level of
programming skill. Based on this question, the difference between students’ self-assessed
initial and final level of programming skill was calculated (the answers from the
guestionnaires were paired based on the code that students have entered).

A total of 26 students (66,67% of students who participated in C4G activities) solved
both questionnaires. We processed data for students participated in both questionnaires -

26 students (66.67%).

S1 - Preliminary questionnaire

The mean age of students was 13.96 years (SD=0.2041). The number of girls is 5
(19%)

Table 1 shows descriptive statistical analysis of participants’ responses to the
guestions related to the use of digital devices, the internet and video-games. The
comparison of the overall average results by gender (Figure 1) shows that boys and girls
have been using digital devices for the same length of time. On a weekly basis, girls use

digital devices and the Internet more, but boys spend significantly more time playing games.

Table 1 - The use of digital devices, the internet and video-games by gender

Question N [Min| Max | Mean SD

Boys | 21 11 | 6,67 | 2,517

1. For how long have you been using computers, tablets or other

2
Girls |5 |5 |8 6,60 | 1,140
2

digital devices (i ?
lgital devices (in years) Total | 26 11 | 6,65 | 2,297

Boys |21 |5 |84 | 3043 | 20,889

2. How many hours per week do you use a computer, tablet or Girls |5 | 10 | 105 | 60,60 | 43,552

other digital device?

Total | 26 | 5 | 105 | 36,23 | 28,278
Boys |20 |3 |56 | 17,85 | 16,576
3. How many hours per week do you use the Internet? Girls |5 |9 |95 | 5540 | 41,016
Total | 25 |3 | 95 | 25,36 | 27,072
Boys [20 |0 |74 | 19,00 | 19,791
4. How many hours per week do you play video games? Girls |5 |0 |10 | 2,60 | 4,219
Total | 25 |0 | 74 | 15.72 | 18.918

12
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The use of digital device, internet and video games

4. How many hours per week do you play B
video games?

3. How many hours per week do you use
the Internet? _

2. How many hours per week do you use a
computer, tablet or other digital device?

1. For how long have you been using
computers, tablets or other digital devices (in... -

0 10 20 30 40 50 60 70

Total M Girls HBoys

Figure 1 - The use of digital devices, the internet and video-games — comparison by gender

The participants self-assessed the level of their programming skills on the scale from 0 -/
have never coded or programmed before to 4 - | can design a solution of a problem in the
form of a program. Results are shown in the Table 2. Most of the students stated for
themselves that they are at level 0 — novice in programming (50%) and level 1 - novice
programmers (38.5%). If we compare these results by gender (Figure 2), it can be seen that
the boys prevail among the students that self-assess their level of programming with the

levels 0 and 1. About 80% of the girls stated that their previous knowledge are at level 1.

Table 2 - Self-assessment of programming skills by gender

Level of programming skills Boys Girls Total

0 - | have never coded or programmed before 61,9% 0 50,0%
1-1am a novice programmer (just have basic ideas) 28,6% 80% 38,5%
2 -1 can code simple programs 0% 0% 0%
3 -l am fluent in programming (can create a full program) 9,5% 20% 11.5%
4 - | can design a solution of a problem in the form of a program 0% 0% 0%

13
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3 -1am fluent in programming (can... Gy
2 - | can code simple programs
1-1am anovice programmer (just have... G

0 - I have never coded or programmed...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Total M Girls HBoys

Figure 2 - Self-assessment of programming skills — comparison by gender

In the preliminary questionnaire the participants also stated which programming
concepts are they familiar with. The results (Table 3) show that students are mostly familiar
with the events (26,9%) and operators (19,2%) while they are the least familiar with the
loops (3,8%) and parallelism (7,7%). According to the results, there is difference in
familiarity of programming concepts between the genders (Figure 3). The largest difference
in percentages can be observed for the concept operators. But due to small numbers of girls
it is possible that there is no statistically significant difference in ratios for girls and boys.

Additional analysis is needed.

Table 3 - Familiarity with the programming concepts

Concept Boys Girls Total
Loops 4,8% 0% 3,8%
Conditionals 9,5% 40% 15,4%
Variables 14,3% 20% 15,4%
Statements (sounds, movement, looks, drawing) 4,3% 40% 11,5%
Operators 14,3% 40% 19,2%
Events 19% 60% 26,9%
Parallelism 4,8% 20% 7,7%

14
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Figure 3 - Familiarity with the programming concepts — comparison by gender

Comparison of motivations by gender (Table 4) shows that about 40% of boys and
girls are low motivated. Girls are not impressed to have carrier in programming, but they

wish to show to others that they can program. We have to take into account that girls are

only 5.

Table 4 - Motivation for learning programming by grade and gender

Statement Boys Girls Total

I’'m not motivated 38,1% 40% 38,5%
| want to succeed in the programming class 28,6% 0% 23,1%
| want to show other students | can program 9,5% 40% 15,4%
| want to follow a career in programming 14,3 0% 11,5%
| enjoy solving logic problems and puzzles 19% 0% 15,4%
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Figure 4 - Motivation for learning programming — Comparison by gender

52 — Follow-up questionnaire

A total of 26 students solved the follow-up questionnaire about satisfaction with
programming and coding activities, satisfaction with the organization of the
implementation, and perception on the acquired coding skills. The students are the same
that filled S1 questionnaire.

In the follow-up questionnaire, students expressed their attitudes regarding the C4G
learning methodology and the implementation of activities using the 5-point Likert scale (1
— strongly disagree, 2 — disagree, 3 — neutral, 4 — agree, 5 — strongly agree). According to the
results (Table 5.), both boys and girls felt engaged with this way of learning and think that
conducted activities were relevant for learning programming. The short time of workshop
did not give them to understand all concepts in programming. But they find that learning
programming in this way is fun. Girls find that programming is easy. Both groups boys and

girls confirm that learned material will be helpful for their future.

Table 51 — Satisfaction with C4G learning methodology

Statement 1 2 3 4 5 Mean Median SD
1. Ifound programming Boys 9,5 |14,3|19,0| 429 | 14,3 3,38 4 | 1,203
challenging. Girls 0 20 | 40 | 40 0 3,2 3| 0,837
Total 7,7 154|231 |423 | 11,5 3,35 4| 1,129

2. | found programming Boys 23,8 | 14,3 | 28,6 | 28,6 | 4,8 2,7 3| 1,153
motivating. Girls 0 40 | 20 40 0 3 3 | 1,000
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Total 19,2 | 19,2 | 26,9 | 30,8 | 3,8 2,81 3| 1,201
3. | found programming Boys 9,5 |333|286|190| 9,5 2,86 3| 1,153
easy. Girls 0 20 | 20 60 0 3,40 4 | 0,894
Total 7,7 308|269 |269| 7,7 2,96 3| 113

4. |enjoyed programming. | Boys 9,5 |14,3]19,0 | 38,1 19,0 3,43 4| 1,248
Girls 0 0 40 60 0 3,60 4 | 0,548

Total 7,7 |11,5|23.1|423|154 3,46 4 | 1,140

5. lunderstood most of Boys 19,0 | 38,1190 | 19,0 | 4,8 2,52 2 | 1,167
programming concepts. Girls 0 30 0 20| 0 2,40 2 | 0,894
Total 154 | 46,2 | 154 | 19,2 | 3,8 2,50 2| 1,105

6. Learning this way is fun. | Boys 19,0 | 0,0 | 14,3 | 42,9 | 23,8 3,52 4 | 1,401
Girls 0 0 40 40 | 20 3,80 4 | 0,837

Total 154 | 0 | 192|423 23,1 3,58 4| 1,301

7. 1felt engaged with this | Boys 23,8 | 23,8 /238|238 48 2,62 3]1244
way of learning. Girls 0 60 20 20| 0 2,60 2 | 0,894
Total 19,2 (30,8 231|231 3,8 2,62 2,50 | 1,169

8. The activities were Boys 0 4,8 | 38,1 |28,6 | 286 3,81 4| ,928
relevant to learn. Girls 0 20 40 40 | 0 3,20 3,00 | 0,837
Total 0 7,7 | 385|309 | 23,1 3,69 4| ,928

9. Atany time, it was clear | Boys 0 14,3 | 38,1 | 38,1 | 9,5 3,43 3| ,870
what | had to do. Girls 0 40 20 40 0 3 3 1
Total 0 [19,2 (346 (385 7,7 3,35 3| 0,892

10. What | learned will be Boys 0 9,5 | 28,6 | 23,8 | 38,1 3,90 4| 1,044
relevant for my future. Girls 20 0 0 60 20 3,60 4| 1,517
Total 38 |77 |231 308|346 3,85 4| 1,120

17
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The students again self-assessed the level of their programming skills on the scale
from O - I have never coded or programmed before to 4 - | can design a solution of a problem
in the form of a program. A total of 26 students (21 boys, 5 girls) solved the preliminary and
the follow-up questionnaire so their self-assessment results were compared. Because the
workshops with the students were too short, we can not to expect achievements of higher
results and changes in self-assessment of programming skills. All girls do not state changes
in their level of programming skills. Only two boys (9,5%) indicate changes in their
programming skills with one level up.

A Wilcoxon’s signed rank test for paired samples showed that students self-assessed
their programming skill are the same as before short workshop activities. significantly higher

after the C4G activities compared to self-assessment before the C4G activities (Table 6). The
effect size is calculated with formula r=£n , Where Z is z- statistics obtained from Wilcoxon

signed rank test (SPSS), n is number of observations.

Table 6 - Comparison of self-assessment of programming skill

Descriptive statistics Wilcoxon’s signed rank test results
N MIN | MAX | MEAN | SD |Z p Effect size
Boys ; 2211 8 z 2; 1:222 -1,414 | 0,500 (exact sig. 0,500) 309
Girls 2; 2 1 ; ;j :gi 0 | 1.0 (exact sig. 2-tiled) .0
Total Z: ;2 (1’ Z ;i 1:32: -1.414 | 0,500 (exact sig. 0,500) 277
Students’ comments

Nevertheless, that there were no changes in self-assessment of programming skills
students were impressed by the proposed approach and as a result of this short workshops

half of them decide to start participation in extracurricular course in programming.

Teachers’ observations and comments

After the implementation activities, teachers and students — future teachers were
asked to express their qualitative opinions about the C4G methodology and the
implementation process using the forms T1 and T2.

Teachers’ observations
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The teacher that implemented C4G approach reported: “The students quickly
navigated the platform, it was fun and interesting, they helped each other and competed
with each other. The students did not encounter any special difficulties in working with the
platform, they sought help in performing some tasks set by the teacher. It is very useful to
have a textbook for using the programming training platform, as well as a teacher's book
with methodological guidance and tasks and scenarios.” Also, in discussions with the
teacher about positive and negative side of Snap! usage, she comment that less features of
the Snap! in comparison with Scratch, regarding the integrated graphical editor, gives
opportunities to the students to extend their skills in searching, finding and processing
external images from internet space and take care about copyrights of the used pictures.

The future teachers from master’s degree programme in their answers of the
qguestions in form T2 (11 from 15) stated their attitude to the C4G method. Most of them
mentioned that the use of games in education aims to make the learning content much
more accessible and understandable for students and at the same time to strengthen
children's interest in the discipline. Students will be engaged in the games and for them it
will be fun. The approach is relevant to the new school curricula in ICT. They evaluate
positively teachers’ and students’ materials published on the web site of the project —
videos, learning sheets with scenarios. Tree of master’s degree students (one of them is
teacher in Informatics) commented that in the beginning it will be interesting for the
students, but it will be difficult to confirm that this interest will be sustainable. They also
comment that approach requires a lot of time to prepare games and to be implement in the
class. The platform works slowly and requires high parameters of the used computer
system.

The master’s degree students developed additional scenarios according the C4G
methodology and some of them were implemented in the C4G game platform. Some
example of these games are given in Fig. 10. The games are:

e Fun math — access code open_math_101;
e Diver with access code —tomi017;

e Maze — access code maze4556.
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YueruKeT, yN3TCTEA 8 NPOUECa NO CH3ZABIHETO HA MPOCTE MITEMITHUECKS
WIPE BRNFOYBALLE CHOMPAHE, NIBAKASHE, YMHOREHHE N AENEHNE NINONIBANKK
naavgopmara Snap!
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Fig. 10 Games created by the master degree students in C4G platform —teacher side
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Teaches from online qualification course developed 17 learning scenarios with
possibilities for integration with different school subjects — physics, maths etc.

They filled online questionnaire based on the T2 with some changes in type of
qguestions. Results from the questionnaire are presented in the Fig.11 ....Fig. The colours in
the chart mean as follows: (Definitely yes — blue colour, Yes — red colour, Not — orange
colour and Definitely not — green colour).

All teachers have positive perceptions about proposed C4G approach. They confirm
that approach is effective to achievement of learning objectives, effective for building
programming skills, easy of use learning material for the students. The teachers will apply
the platform and methodology of the Coding4girls project in their teaching practice. Only

one of them answered that will not use the game-based platform.

PasrnexnaqmwaT B Kypca NOAXoN 38 OByUeHUE NO NPOTCaMUDEHE AONDIMAECH 38 N3NLIHENNE LD
Ha uenuTe Ha obyvenne.

19 oTr080pa

@ Kareropuuno ga
® s
@ He
@ KaTeropuuno He

Fig. 11. The proposed approach for learning programming adds value to achieve learning

objectives

WrpoewsaT noaxon, npeanoxex g npoexta CODINGAGIRLS e edpexTaeH 3a narpaxaaHe Ha
YMEHMS MO NPOrPaMUpanHe

19 orrosopa

@ Kareropstano ga
® s
O Ke

© Vareropauo He

Fig. 12. Answers of the statement: the game-based approach in Coding4Girls is effective for

development of programming skills.
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MpennoxeHata METOAONOMMA NPENOCTaBA Bb3MOXHOCTH 3a NECHO Bb3NpWemMaHe oT
YyUEeHUUMTE Ha yuebHWsa MaTepman

19 oTrosopa

@ Kareropuydo oa
® la
@ He

@ KaTeropuyHo He

Fig. 13. Proposed methodology gives possibilities for easy understanding of learning

material

3a yuyeHuumTe ule Bbae 3abaBHo Oa M3NOoN3BaT TO3W NOAXOMA.

19 oTrosopa

@ Kateropuudo ga
® [a
@ He

@ KateropuyHo He

Fig. 14. For the students it will be fun to use this approach

BuxTe N1 NpUNoXunm NpegnoXxeHns NoAX0M, BbE BallaTa NpakTKa B yumnm.u,e?

19 oTrosopa

@ KateropuyHo ga
® [a
@ He

@ KaTeropuuyHo He

Fig.15. Would you like to apply this approach in your school practice
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BuxTe nn n3nonseanu nnatgopmarta Ha coding4Girls 3a cb3naBaHe Ha UrpK 3a obyyeHne no
nporpaM1paHe BbE BallaTa NpakThKa B yuunuue?

19 oTrosopa

@ Kateropwudo ga
® [a

He
& KateropuyHo He

Fig. 16. Would you like to use the game platform developed in the frame of the project

Coding4Girls?

We also asked teachers how many hours they spend for development of learning scenario
and game in the platform in case they have developed the game. Average time for
development of scenario — 11,5 hours (STD- 16,51) and 4,7 hours for development of the
game (STD — 3,26). The process is estimated as high time consuming for development of
scenarios and game in C4G game environment. Of course, it will depend from the
experience and skills of the teacher.

The teachers gave high grade of the organisation of the online course, learning materials
and the used teaching approaches.

Regarding usability teachers confirm that approach is useful and effective. Some of them
mentioned that C4G game-based platform requires to high parameters of the computer
system, that in some cases is till not available for some schools and the system works
slowly.

Some materials developed by the teachers are presented in Annex J.

Experts’ comments

External validators - experts (Ng=2) were also asked to give their qualitative opinions
regarding the accomplishment of learning objectives by the students, relevance,
effectiveness and acceptance of the proposed methodology by the students, and the overall

organization of the implementation.
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They agree that for developing basic programming skills for students from 10-16
years, the C4G methodology is suitable. The methodology for learning scenarios is
adaptable to different block programming environments and it is possible easy to transfer
scenarios from Snap! to Scratch. (Scratch is most used programming environment in
Bulgarian primary schools.) “Although very different from the traditional methodology for
working in programming classes, the proposed methodology is very well precepted by the
students and they quickly will orientate themselves in the new situation. Today's students
are a generation that grew up with various computer games. The C4Girls platform for
learners did not turn out to be something scary and difficult to work with, on the contrary -
another game (challenge) to learn to play.” The platform and the proposed methodology
can be used both for the acquisition of new knowledge and for the consolidation of already
studied material. Developed project platform requires the presence of computers with very
good technical performance. This poses some barriers to the implementation of the
approach in schools, where technology is often obsolete. Also, the platform will be more
engaged for girls if in the beginning the rooms are decorated in suitable interior. The
approach of combining game environment for engagement of the students and learning

programming through game development is very appropriate for the students in age 10-16.

DISCUSSION AND CONCLUSIONS

The results from students’ opinion and teacher observation show that students
accept well an approach as fun environment for building programming skills. But to achieve
results in programming they need more time for using of environment and more classes
with collaboration with classmates and teacher.

After the training activities, teachers and prospective teachers stated that proposed
conducted activities will enable students to achieve learning outcomes and at the same time
had fun. Some of master students (3) are not so satisfied about sustainable effect of the
proposed approach and platform. Teachers think that C4G approach is effective, fun and
useful for development of programming skills. They intend to apply approach in their future
work with the context of new school curricula in ICT and Computer modelling in 5-7" grade.

This curriculum will start from 2021/2022 school year and contains topics related to
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programming. In 5t grade programming in bock based environment will continue with
development of games and use of subprograms and lists. In 6" and 7" grades students will
move from block-based programming to text-based programming in JavaScript or Python.
Teachers will decide about used programming language and environment. The combination
of design thinking and game-based approach for building programming skills is very suitable
for the students. The approach is time consuming for the teachers if they decide to develop
own scenarios and games according to needs and previous skill of the students. But the
developed in the frame of the project learning materials will help them to apply proposed
methodology and to attract the programming to the wide number of students.

Teachers and experts well evaluate fact that platform gives the teacher possibility to
adapt existing games to curricula and students’ needs. Teachers also and experts stated that
platform requires high computer systems parameters and, in some schools, will be difficult
to implement successfully the environment.

Experts suggest being improved the design of “interior” of the entrance room and
lobby of the environment.

In conclusion the C4G methodology is appropriate for students who are 10 — 16
years old and enable the achievement of learning outcomes in an effective and fun way, it is
adaptable according curricula, students’ needs and interests. Most of schools use Scratch
instead Snap! and in new Bulgarian curricula in ICT and programming will be introduced
JavaScript or Python. Therefore, enlargement of the platform towards the Scratch,

JavaScript and Python will be very useful.

Acknowledgments: we thanks to all participants in the validation study of the C4G
methodology and game environment and colleagues from Croatia project team for the
proposed report template. This report is based on the template of Croatian National

validation report and in some paragraphs are used relevant texts from it.
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A. S1.PRELIMINARY QUESTIONNAIRE FOR STUDENTS (in Bulgarian)

S1. NPEABAPUTENTIEH BbIMPOCHUK 3A YHEHULIN

Ta3n aHKeTa npeacTaBnABa NpeaBapuTENIHO NPOyYBaHE 3a M3MO0/I3BAHETO Ha UMGPOBM YCTPOICTBA U ONUT B
nporpamupaHeTo, NposBeAeHo B paMkute Ha npoekta CODINGA4GIRLS, koinTo nma 3a uen ga pa3pabotu urposu
noAxof 3a u3rpaxgaHe Ha yMeHu1A 3a NporpammpanHe.

BawwTe oTroBopw Lie 6BAAT AHOHUMHM U e ce U3N0A3BaT CaMo C U3caeaoBaTeNcku Lenu. bnarogapum Bu 3a
OTAEeNEeHOTO BpeMe U cbaelictaume!

Mons HanuweTe Koaa, NoJlyYeH OT BallMA yYnTesa no-gony.

KoA4 N OCHOBHA MH®OPMAUMUA

Koa: Yunnuuwe:
Bb3pacrt: Knac:
Mon: M b

YMNOTPEBA HA IMTUTAJTHU YCTPOWCTBA, UHTEPHET M BUAEOUTPU

OT KonKo BpemMeE n3nona3sate KomMnTpwu, Tabnetn nam Aapyru

uMdposu ycTpoiicTea’? roAnHu

Konko 4yaca Ha cegmuua uv3no/s3BaTe Bawute KOMMNTPWY,

Tabnetn unu Apyru AUrMTanHuU TEXHONOrNN? yaca
Kosko Yyaca Ha ceamumua cbpodupate B UHTepHeT? yaca
KosKko Yyaca Ha ceamuLa UrpaeTe BUAEOUTPU? yaca

onuT B MPOrPAMWPAHETO

KaKBo e BaweTo HMBO Ha NporpamupaHe cera? 3akpveaeme Hal-MoOXo0AWUA OM2080p.
Hukora npeau He cbm nporpamumpan.

A3 CbM HauyMHaeLy, NPOrpammucT (MMam OCHOBHM MO3HAHMA).

Mora ga nuwa neku nporpamm.

Bnapes cBo6oaHO NporpammnpaHeTo (Mora Aa cb3Aam Mb/iHa NPorpama).

Mora ga NnpoeKkTMpam pelleHre Ha gaaeH npobnaem nog popmata Ha Nporpama.

AKO Beue CTe u3yyaBaauM NporpamumpaHe, KoA OT CAefHUTE KOoHuenuuu BU e nosHaTta?

Ombenexeme eOuH uau rnoge4ye oma080pu.
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LUnknan NMpomeHnnsu Cvbutuna
Ycnosua OnepaTopu MapanenHoct

MpeacTaBsHe (3BYK, ABUXKEHWE, U3TNEL, PUCYBaHE)

Kakso Bu moTmBMpa ga ce HayuuTe ga nporpamuparte? M3bepeme eOHO unu noseye.
He cbm moTusmMpaH

Mckam ga ycnes B Kypca no nporpammpaHe

McKkam fa nokaka Ha CbyYyeHuUunTe CH, Ye ce cnpasam fobpe

Nckam ga paboTs, KaTo nporpamuct

MHTepeCHO MU €, Aa pewaBam N0rm4eCkn 3agadm n nv3enm

Apyro
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B. S2. FOLLOW-UP QUESTIONNAIRE FOR STUDENTS (in Bulgarian)

Co-funded by the

Erasmus+ Programme
of the European Union

S2. NOCNEABALLO MPOYYBAHE 3A YYEHULUMN

ToBa e nocneaBallo Npoy4yBaHe 3a yaosneTBopeHocTTa oT C4G noaxoda 3a obyyeHME U U3MbAHEHUETO Ha

AeMHOCTU 33 NpuaobusaHe Ha yMeHUs 3a NporpammpaHe.

BawuTte oTroBopw we 6b4aT aHOHUMHM U LEe Ce M3MNO0A3BaT CaMo 3a U3C/1eA0BaTeNCKM uenun. baarogapum su

3a OTAENEHOTO BpEME U C'b,ﬂ,eﬁCTBMe!

Monsa, HanuweTte no-A0ny Koda nosiydeH OT BalWkMA yqyUTen (TOBa € CbWMAT KoL, KOWTO CTe WU3NON3BaAn B

npeABapuUTeNHUA BbMPOCHUK).

KoA4 N OCHOBHA MH®OPMALMUA

Koa: Yunnuwe:
Bb3pacT: Knac:
MNon: M by
C4G METO40ON0IMMA 3A OBYHEHUE
Hamam
. HanvaHo Hecvenacer CvenaceH HanvaHo

KnacuduumpanTe cnegHuTe TBbPAEHUA: MHeHue

HecvenaceH cvesiaceH
MporpammpaHeTo 3a MmeH e

1 2 3 4 5
npean3BMKaTe/CTBO.
MoTuBMpaH CbM Aa Nporpammpam. 1 2 3 4 5
Cyntam nporpamupaHeTo 3a JIeCHoO. 1 2 3 4 5
MpuATHO MK e ga nporpamupam. 1 2 3 4 5
Pa3bvpam noBeyeTto OT nporpamuTe

1 2 3 4 5
KOHLenumu.
O6y4yeHMeTo No TO3MN HauMH e 3abaBHoO. 1 2 3 4 5
lNoyyBCcTBax ce aHraXmpaH ¢ TO3U HaynH

1 2 3 4 5
Ha oby4yeHue.
JeliHocTnTe 6Axa A06pe noabpaHu. 1 2 3 4 5
Mo BcAKO Bpeme Oelle ACHO KakBo 1 2 3 4 5
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TpAbBa Aa Hanpass.

ToBa, KOETO Hayuux, Wwe mu bbae

nonesHo 3a B 6baeLle.

BBH3MPUETO HMBO HA NMPOTPAMWPAHE

KaKBo e BaweTo HMBO Ha NporpamupaHe? 3akpvasieme Hali-noOXo00AWUA 0M2080p.
Hukora npeau He cbm Nporpammpan

A3 CbM HauyMHaeLy B NporpammpaHeTo (MMam OCHOBHA NpeacTaBa)

Mora Aa nuwa NecHu nporpamm

Bnapes ceobogHo nporpammnpaHeTo (Mora ga cb3gam MbjHa Nporpama)

Mora aa npoekTupam peleHue Ha npobsiem noa dopmata Ha nporpama

YOOBCTBO HA UTPOBATA CPEOA

Hamam
. Hanvnaxo HecvenaceH Cvenacer HanvaHo

Knacuduumpante cnegHuTe TBbpAEHUA: MHeHue

HecvenaceH cvesaceH
Bux ucKkan ga n3nosisBam Tasu urpa no-

1 2 3 4 5
yecTo.
Hamunpam urparta 3a cnoXxHa. 1 2 3 4 5
WUrpaTa 6ewwe necHa. 1 2 3 4 5
Mmam HyXga oOT nomow, 3a Ja

1 2 3 4 5
M3noa3Bam Tasu urpa.
PasnnuHute ¢yHKUMM B wurpata bOsaxa

1 2 3 4 5
nobpe MHTerpmpaHu.
B TasuM wurpa wumawe TBbBPLE MHOrO

1 2 3 4 5
HenocnenoBaTe/IHOCT.
MNoBeyeTo xopa MHOro 6bp30 buxa ce

1 2 3 4 5
Hay4ymMaun ga U3No/A3BaT Tasu urpa.
MUrpaTa 6ele MHOro Tpomasa. 1 2 3 4 5
YyBCTBax ce yBepeH, A0KaTO Urpas. 1 2 3 4 5
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1 2 3 4 5
43 mora aa 3anoyHa ga urpasa tasm urpa.
OrnnT B UTPUTE

Hamam

KnacubuLMpaiiTe CheHITe TEbPACHNA: HanvaHo HecvenaceH HeHuE CvenaceH HanvaHo

HecvesnaceH cvesnaceH
YyBcTBax ce JOBONEH. 1 2 3 4 5
YyBcTBax ce cpbYeH. 1 2 3 4 5
3anHTepecyBax ce oT urpaTa. 1 2 3 4 5
Mwucnex, ye e 3abaBHoO. 1 2 3 4 5
BAx Hanb/AHO 3aeT ¢ urpaTa. 1 2 3 4 5
YyBCTBax ce WacTAmMB. 1 2 3 4 5
NrpaTa mu pa3Banu HaCTpOEHMUeTO. 1 2 3 4 5
Mwucnex 3a gpyru Hew,a. 1 2 3 4 5
MU3moputenHo e. 1 2 3 4 5
YyBCTBax ce A0CTaTbYHO KOMMETEHTEH. 1 2 3 4 5
Mwucnex, ye e TpyaHO. 1 2 3 4 5
belle ecTteTMYeCKN NPUATHO. 1 2 3 4 5
3abpaBumx 32 BCUYKO OKO/I0 MEH. 1 2 3 4 5
YyscTBax ce gobpe. 1 2 3 4 5
Bbax nobbp/a B TOBA. 1 2 3 4 5
bax oteryeH. 1 2 3 4 5
YyBcTBax ce ycneweH. 1 2 3 4 5
MpoaBux BbobpakeHMe. 1 2 3 4 5
YyscTBax, 4Ye mMora Ja wu3cneaBam

1 2 3 4 5

HewlaTa.
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3abasnaAsax ce.

Bbp30 NOCTUrHaxX LLennTe Ha urpaTa.
YyBCTBax ce pas3apasHeH.

YyBcTBax ce NpuTUCHAT.

YyBscTBax ce pasgpasHUTEeNHO.
MN3rybux npeacraBa 3a BpemeTo.
bewe egHO Npeam3BMKATENCTBO.

YyscTBax ce npean3BMKaH.

BAX AbN6OKO KOHLEHTPUPaAH B UrpaTa.

YyBcTBax ce pa3oyapoBaH.
YyscTBax ce c boraTt onwur.
3arybux Bpb3Ka C BbHLUHUSA CBAT.

YceTux HaTUCK BbB BpeEMETO.

Tpﬂ6BaLUE Aa NoJIoXa MHOIo ycunma 3a

TOBa.

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

3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
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C. S3. STUDENT’S COMMENTS (in Bulgarian)

S3. MHEHUE HA YHEHULIN

Cnep npunaraHeto Ha C4G noaxoda 3a wm3rparkgaHe Ha YMeHUMA NO nporpamupae,
yuntenute cbbmMpat MHEHUA U KOMEHTApKW OT yYEHUUMTE B FPynoBa aHKeTa U rv obobuiasar.
Mons, rpynupaiiTte yyeHuMunTe U cbbepeTte TEXHUTE MHEHMA U KOMEHTapu, KaTo M3non3BaTe
TO31 popmynap.

Enaro,a,apMN\ BU 3a OTAENEHOTO BpPEME U CbAeﬁCTBMG!

OCHOBHA NH®OPMALMNA

Yuuren: Knac:

Yunnumuwe: [ata:

OBLUA OPTAHU3AUUA N BB3NPUATUE OT YYHEHUUMUTE

Buxme moeau 0a nonumame yyeHuyume 3a MHeHUemo UM OMHOCHO UAsao0CcmHama
opeaHu3ayuA, npudo6umume 3HAHUA, MAXHOMO 8b3ripuasmue 3a ymecmHocmma u

epekmusHocmma Ha oby4yeHUemo, OCHOBAHO HA U2pu U nocmuaHamomo 3abasseHue.

TPYAHOCTU MNP OBYYEHUETO

Buxme moeau O0a nonumame yyeHuyume 3a 6CAKAKeU 3ampdeeHu;7 unu I'IpO6/7€MU, (o
Koumo ca ce cbabCKanu no 8pemMme Ha Kypca u Kakea e 6buna peakyuama um, OmK,OUBGﬁKU

me3u npobaemul.

MHEHME HA VYYEHWUWUTE 3A TOBA KAK [OA CE NOAOBPAT METOAONOINATA,
NMHCTPYMEHTUTE N CbAbPHKAHUETO HA C4G.

BCUYKO, KOETO CHUTATE 3A NMOJIE3HO
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D. T1. TEACHER’S OBSERVATIONS (in Bulgarian)

T1. HABNIKOAEHWA HA YYUTENA

Mo Bpeme Ha M3MNbJAHEHME HA 3aJaunte, yuuTenute HabnwaaBaT U AOKYMeHTupat
peakumsaTa Ha Y4YeHMUUTE U TexHMA HanpeabK B WU3rpaXK4aHeTo Ha yYMeHus no

nporpamupaHe, U3nona3Baku urposm-6asmpaxHmna C4G noaxoa.

Mons, nsnonssaiTe 1031 GOpMyaAp M NocoyeTe BaWNUTe HABNIOLAEHNA OTHOCHO U3bpoeHUTe
Mo-40/y acneKTw.

Enaro,u,apwv\ BW 3a OTAENEHOTO BpeEme U C'b,CI,GlZCTBMG!

OCHOBHA NH®OPMAL A

Yuyuren: Knac:

Yunnuuwe: Oatv (oT - po):

YYACTUE N SAUHTEPECOBAHOCT HA YHEHWNLUTE

Bzemam au akmusHo yyacmue 8 obyyeHuemo? CompyodHu4yam sau cu? 3abasnasam nu ce? u

m.H.

TPYAHOCTU U MPOBNEMMU MNMPU OBYHEHUETO

Cpew,am au mpyOHOCMU CbC CbOBbPHAHUEMO U/ Unu mexHoao2uasma? Umam au Hy#oa om

nomouwj, npu pabomama e naamgpopmama? u m.H.

BCNYKO APYTO, KOETO CHUTATE 3A NOJIE3HO
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E. T2. TEACHER’S COMMENTS (in Bulgarian)

T2.2 AHKETA 3A YYUTE/IN

CbbuMpaT ce MHEeHMA U KOMEHTapK Ha yuuTtenunte otHocHo C4G noaxonda, OCHOBAH Ha urpaTta
32 M3rpa)kgaHe Ha YyMeHMA No NporpamupaHe.

Monsa, nsnonssanTe T03n GOpMyIAp M CnofenieTe BaeTo MHeHWe No n3bpoeHuTe No-40ny
aACneKkTu.

Bnaro,a,apMN\ BU 3a OTAENEHOTO BpeEme U Cb,ﬂ,eﬁCTBMe!

OCHOBHA NH®OPMALNA

Yuuten: [ata:

Yunnuuwe:

MPMHOC HA C4G MNMOAXOAA 3A WM3MBbAHEHME HA NOTEHUWMANHWUTE UEIN HA
OBYYEHUETO

EPEKTUBHOCT W AKTYAJIHOCT HA WIPOBMA NOAXOA MNPEANNOXKEH B TMPOEKTA
CODINGAGIRLS 3A N3rPARKOAHE HA YMEHWA NO MPOTPAMUPAHE
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Bb3MOXHOCTU 3A Bb3MPUEMAHE HA NPEA/NIOXKEHATA METOAO/10TMA OT YHEHULINTE

3ABABHO /1M LLE E 3A YYEHUUWTE OA U3MOJ13BAT TO3M NOAXOA?

BALLETO MHEHME 3A OBLLATA OPTAHU3ALNA HA OBYHEHUETO HA YHUTE/IU
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NMON3BAEMOCT U BB3MNPUEMAHE HA MNMOAXOAA CODINGAGIRLS 3A OBYYEHWE YPE3
CEPUO3HN WUTPU (KOombMHauuMsa Ha AM3allH MUC/IEeHe, UrpoBM noaxod, obpasoBaTesnHa

pamkKa)

KOMEHTAPW, KOUTO CHUTATE 3A MOJIE3HU
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F. EXPERT’S COMMENTS (in Croatian)

E. KomeHTapu Ha ekcnepTH

Cnep, BHepgpABaHe Ha Mrposo-6asmpaH CAG 3a M3rpa)kgaHe Ha yMeHMA 3a nporpamupaHe,
BepbanHUTE KaYeCTBEHNM MHEHUA U KOMEHTApWU Ha eKkcnepTuTe ce cbbupaT B CTPYKTYpPUPaHO

WHTEPBIO.

Mons, nsnonssaiTe 1031 Gopmynsap KU NocoyeTe eKCnepTHO MHeHMe No n3bpoeHuUTe No-[oNy

adCNeKTun.

GENERAL INFORMATION

Ume: Mosnuma:

UHcTUTYLMA: Jarta:

MN3nbiHEeHWe LenuTe Ha obyyeHune oT yyeHuumTe

CboTBeTcTBME U Ed)eKTMBHOCT nrposo 6a3MpaHOTO 06y‘-IeHMe 3a U3rpaXgaHe Ha ymeHuA 3a

nporpamupaHe npeanoxeH B npoekta Coding4Girls

Bb3npuemaHe Ha NpeasioKeHaTta MeTo40a0ruA OT y4eHuumTe
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MNMocTuraHe 3abaBneHUe OT y4eHUUuTe

BaweTto O6LLI,O MHEHWE 3a UANOCTHATA OPraHmn3aumAa npu peaansauna Ha nogxoana

Mon3BaeMOCT M Bb3NpUEeMaHe Ha KOHUEenuuAta Ha noaxofa 6asmpaH Ha CEPUO3HU UTpU

(cBbp3aH c CODINGAGIRLS urposu noaxon, AM3anH mucieHe n obpasoBaTesiHa pamKa)

BcAKo Hello, KOeTo cmATaTe Ye e NoAxXo4AL0 A3 KOMeHTUpaTe.
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G. Screenshots from the online course with the teachers
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Some final assignments, developed by the teachers
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9 Sapevdane.

Development of scenario in learning sheet for the topic Traffic Light
[ e

Development of game Traffic Light in the C4G environment
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H. Syllabus for teachers’ qualification course

SOUTH-WEST UNIVERSITY “NEOFIT RILSKI”

BLAGOEVGRAD

Approved by:
Dean of FMNS: / Assoc. Prof. El. KapawpaHosa, PhD /

SYLLABUS

for a qualification course for teachers
GAME-BASED PROGRAMMING TRAINING TECHNOLOGIES

CODINGA4GIRLS PROJECT

Period of Tuition: 32 hours
Form of Tuition: Partial on-site attendance/distance
Tuition-Providing Faculty: Faculty of Mathematics and Natural Sciences
(FMNS)
Tuition-Providing Department: Informatics (in FMINS)
BLAGOEVGRAD
2020rr.
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Syllabus

The syllabus and the teaching and learning materials were designed within the Coding4Girls

project, co-financed together with ERASMUS+, KA201

Name of Programme

GAME-BASED CODING INSTRUCTION TECHNOLOGIES

Programme Target:
(more than one type of educationalists can be chosen)

X Teachers — primary school
X Teachers — lower-secondary school
X Teachers — upper-secondary school

Head-teachers

Deputy Head-teachers

X Head of ICT Sector

Pedagogical consultants, psychologists

Pedagogical staff in dormitories

Speech therapists, rehabilitators, resource teachers

Répétiteur, choreographers, coaches

Other (please specify)

Syllabus annotation

Brief description:

The course is designed to target teachers of computer modelling at primary level, IT teachers at
lower-secondary level, and IT and Informatics teachers at upper-secondary level, as well as head
of ICT sector. Course graduates will be able to organise successfully digital competences
development classes within the framework of the Education for Tomorrow project and other
extracurricular activities in the field of teaching programming.

The syllabus includes the following key topics:

42




&

CODINGA4GIRLS n Co-funded by the
Erasmus+ Programme
@@2018-1-S|01-KA201-047013 of the European Union

5.

Fundamental concepts — serious games, game-based learning, design thinking, learning
theories and their association with serious games.

Game environments for the teaching of programming. Overview.

Snap! block environment for programming. Major characteristics and blocks. Introducing
basic structures through computer games design.

Game environment for programming, designed through the Coding4girls project.
Teacher interface and student interface. Application of the environment in the process
of acquiring new content and skills, digital competences evaluation, independent
studies.

Creating learning scenarios for teaching coding to children through computer games.

The form of tuition is partial attendance — 16 classes of attendance is required, as well as 16

classes if distance education in the form of webinars and independent assignments. Practice

sessions involve group work and production of resource materials. Should attendance at the

university is impossible (in accordance with instructions of the Ministry of Education and Science

/MES/), classes will be held in the form of synchronous learning through synchronous distance

learning technologies: on-line videoconference platforms.

Aims and Objectives:

The tuition will result in improving the trainees’ knowledge and skills in:

Academic competence:

Knowledge in the sphere of the teaching and learning in computer modeling and coding,
as well as coding teaching methodology. (1.1.)

Evaluation of digital competencies through contemporary means and technologies (1.2.)
Development of communicative skills, critical and design thinking for the purpose of
efficient search, deduction and selection of information from a variety of sources. (1.7)

Pedagogical competence:

Planning of activities, in the sphere of extracurricular education in coding (1.1)
Realization of disciplinary and interdisciplinary connections, forecasting of the expected
learning outcomes. (1.2)

Application of innovative methods for teaching and evaluating students' results. (1.5)
Supporting and motivating students in the formation of digital skills (2.4)

Implementing the requirements for safe learning, education and work conditions and
providing students with a safe and secure environment, including work on the Internet
(2.10)
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e Using innovative methods and tools to promote student progress. (3.2)
Administrative competence

e Organization of coding training in a game environment.

Methods of teaching:

The following training methods will be applied:
Lecture, discussion, group work, independent assignment.

Material, technical and information resources specific to the program:

Laptop, video projector, screen, internet access, computer room with internet access for
students, e-learning platform Moodle, online video conferencing environment, study materials:
user guides, videos, sample lesson scenarios, developed within the Coding4Girs| project.

Relationship between the theoretical and practical parts:

Theoretical part - 30%, practical part - 70%

Competencies to be acquired:
(one may choose one or more types of competencies)

X Academic

X Pedagogical

Organisational

Communicative

X Administrative

Forms of tuition:

On-site attendance

X Distance

X Partial on-site attendance

Duration of tuition:
(number of classes)

32 (16 on-site attendance and 16 distance education)
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Number of qualification credit points:
(number of points)

2 credit points

Final evaluation (elective):

X Defending a lesson project

Test

Presentation

Other(please, specify):

Methodological case-study

Trainers included in the program:
(list the names and PIN of the trainers)

Daniela Ivanova Tuparova
Boyana Garkova
Rositsa Georgieva

Contact person:

Name: | Daniela lvanova Tuparova

Current address (by ID card):

Tel:

E-mail: | ddureva@swu.bg

Blagoevgrad Lecturer:
2020r. / Prof. Daniela Tuparova, PhD /
The syllabus was discussed and approved by the Department Council of the Department of
Informatics on .....ccceeeveee vevvvvnennnns protocol Ne
Head of Department:
/Assoc. Prof. Stefan Stefanov, PhD/
The syllabus was approved by the Faculty Council of the Faculty of Natural Sciences and

Mathematics on ........ ; protocol No....
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I. Some materials developed by teachers — scenario and games

Project “Clean the Seabed” by Elena Garbacheva

“This is a lesson scenario in which students will learn to use variables. They will also
consolidate their previous knowledge and skills.

| created a game that is now public and available in Snap !. The octopus moves with the help
of arrows.

The link to the game is:

https://snap.berkeley.edu/project?user=elenagmg&project=Sea-floor-end

After collecting all the garbage, the octopus should go to the trash.

Of course, garbage collection is not an easy task, so there is a sprite - a star that returns the
octopus to its starting position.

The collected garbage is counted and this number is stored in a variable.

The course | created on the Coding4Girls platform is called "Clean the Seabed."

The code for it is: sea_bed”
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Compare numbers by Julietta Dimitrova

Game for checking knowledge about numbers.
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Let’s calculate by Galia Kojumdzhieva
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Fun geometry by Slavka Baleva
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Mental arithmetic by Emilia Nikolova
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The live of the Bat — Margarita Velikova

The game is like the Live of Chameleon, but it is simple and involves if else constructions and

sensors.
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https://snap.berkeley.edu/project?user=fenix&project=If else variant

Game with ball by Valentina Simeonova, Ljuben Simeonov
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Order the jigsaw by Velichka Sabahlakova

® ? a heraeyadu https://snap.berkeley.edu/project?user=vilisab

ahlakova&project=puzzlel

puzzle1 Fractions in mathematics by Muharem Mollov

Run Snap! Explore Farum

. CukpauwjasaHe Ha apobu — urpa 3a
| TPEHUpoBKa

https://snap.berkeley.edu/project?user=mohy-
mM&project=%D0%A1%D1%8A%D0%BA%D1%80%D0%B0%D1%89%D0%B0%D0%B2%D0%B0

%D0%BD%D0%B5%20%D0%BD%D0%B0%20%D0%B4%D1%80%D0%BE%D0%B1%D0%B8%2

0%E2%80%93%20%D0%B8%D0%B3%D1%80%D0%B0%20%D0%B7%D0%B0%20%D1%82%D

1%80%D0%B5%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B0O

Happy Easter — Story telling by Krista Mehandzhijska and Tinka Prokopova
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Story — Happy Easter
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https://snap.berkeley.edu/project?user=nelimir%40abv.bg&project=wishesNM

Course in C4G game platform: ,,IIpaznuunu nozapasieHus

Access code: wishes_nm

Game Ballet by Rositsa Georgieva
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Baaem

Hakapai cBos cnpatim @..

ce 2Buxu u 2o8opu.

Instructions
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Screenshots from courses used in training of master students
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