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Abstract – The lack of any programming training 
experience for small students provoked a number of 
pedagogical experiments in this area. The general 
conclusion is that training for 10-11 year olds should 
be based on solving learning tasks. Their proper 
selection, structuring and matching is an extremely 
important activity that contributes to a more effective 
and qualitative implementation of the objectives of 
computer programming training. This article is 
devoted to the tasks of computer programming 
training. It discusses different classifications of tasks 
adapted to the specifics of computer programming 
curricula for 10-11 year olds. Particular attention is 
paid to the classification of the tasks, according to the 
curriculum content of the study of a specific learning 
topic "Constructing consecutive actions". Specific 
tasks are described to assist teachers in teaching the 
curriculum.  
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1. Introduction

The widespread penetration of information and 
communication technologies into practice raises 
before the educational systems of a number of 
countries the problem of computer literacy of 
students. It is believed that part of the computer 
literacy is the knowledge and skills in the field of 
computer programming [12]. Historically, 
programming training began in universities in the 
1970s. In 1986, Bulgaria became the fourth country 
in the world to introduce Informatics as a compulsory 
subject, and so computer programming began to be 
studied in high school. At the beginning of the 21st 
century, in most European countries computer 
programming was integrated into lower secondary 
education [3], and in three countries - Estonia, 
Greece and England it was introduced at an early 
stage, i.e. for 10-11 year olds [3], [4]. The new Law 
on Pre-school and School Education in Bulgaria [6] 
determines the study of computer programming 
elements in the elementary school level in the subject 
"Computer Modelling" in the obligatory education 
of students. The lack of any programming training 
experience for small students provoked a number of 
pedagogical experiments in this area. The general 
conclusion is that for 10-11 year olds lecture-based 
theoretical training is unacceptable, and that training 
must be based on solving learning tasks. Their proper 
selection, structuring and combining in acquiring, 
consolidating and developing certain knowledge and 
skills, as well as the skilful application of the 
knowledge and skills formed in solving creative tasks 
that predispose the implementation of integrative 
links with other disciplines, contribute to a more 
effective and quality implementation of the 
objectives of the computer programming training. 
The Computer programming training included in the 
course "Computer Modelling" for 10-11 year olds 
has an introductory nature and is aimed at mastering 
basic knowledge, skills and relations in programming 
[11]. It is based on modern digital devices and 
software suitable for the age of the students, which 
create conditions for positive emotional attitude and 
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overall development of the child's personality. The 
priority of learning is not to teach students to encode 
algorithms in a particular programming language, but 
to learn about problem-solving habits [13]  in a 
programming environment as we learn to solve 
mathematical problems. The training will help 
develop critical thinking - and in particular the 
development of "computational thinking" needed 
to understand a problem, as well as the ability to 
separate a problem into smaller parts that are more 
easily solved, etc. The basic concepts required in 
mathematics and other curriculum subjects will be 
studied - what is the algorithm, how data is 
presented, and different approaches to analysis. 
 
2. Tasks in the school training course in 

computer modelling 
 

      The psychological-pedagogical literature presents 
a diverse classification of the tasks used in the school 
disciplines. Different classifications of IT and IT 
technology tasks adapted to the specifics of computer 
science curricula at school are made in [1] and [2]: 
 

- Classification by content; 
- Classification according to the didactic goals 

achieved by their solution; 
- Classification according to the activities 

performed by the students to solve the tasks; 
- Classification by complexity; 
- Classification according to the type of 

cognitive activity of the students needed to 
solve them; 

- Classification of computer modelling tasks 
according to the type of information 
activities carried out: operational tasks; 
conceptual tasks; basic practical tasks; 
accompanying practical tasks; assignments 
for course projects.  
 

Computer modelling tasks according to the learning 
content. The following main topics are included in 
the study of computer programming in elementary 
school [9]: 
 

• Constructing consecutive actions; 
• Constructing repetitive actions; 
• Visual programming environment; 
• Working with text and sound in a visual 
environment; 
• In the world of animation. 
(http://www.mon.bg/?go=page&pageId=1&subpageI
d=1689).  
 
In this work, we will discuss in more detail the tasks 
of the topic "Constructing consecutive actions" by 
presenting the terms of specific tasks. The design of 
consecutive actions is a major activity in the creation 
of computer programs [14]. That is why initial 

programming training should start with the study of 
the topic "Constructing consecutive actions". The 
tasks below can be solved with both a digital device 
and without a digital device. Digital blocking 
environments such as Scratch [7] and [10], Alice, 
KODU, etc. can be used to solve tasks with a digital 
device [8]. The conditions of a large number of tasks 
can be found on the platform http://code.org [5]. The 
public organization established in 2013, code.org, 
has launched a major online learning project and 
many free educational programming materials can be 
found on its site. Solving the following tasks with a 
digital device can be done directly at http://code.org. 
Learning tasks for the topic "Constructing 
consecutive actions" can be classified into the 
following groups. 
 

1. Arrangement tasks with consecutive action of image-
forming blocks 
 

1.1. Arranging parts of an image with a paper puzzle 
(task solved without a digital device); 
 

Task 1: In a square mesh of a certain size (for 
example: 10x10 squares), place the following shapes 
in the order and place defined by the teacher (Fig. 1.) 
by performing the following sequence of actions: 
 

1. On the first row, count two squares and place the 
blue square. 
2. On the eighth row, count four squares and place 
the tip of the red triangle. 
3. On the seventh row, count six squares and place 
the yellow circle. 
4. On the first row, count seven squares and place the 
orange square. 
5. On the second row, count seven squares and place 
a green triangle. 
6. On the third row, count seven squares and place a 
second green triangle. 
7. On the fourth row, count seven squares and place 
the third green triangle. 
  The result is getting a meaningful picture (similar to 
a paper puzzle). 
 

 
Figure 1.  Arranging a puzzle on instructions 

http://www.mon.bg/?go=page&pageId=1&subpageId=1689
http://www.mon.bg/?go=page&pageId=1&subpageId=1689


TEM Journal. Volume 6, Issue 4, Pages 847-854, ISSN 2217-8309, DOI: 10.18421/TEM64-26, November 2017. 

TEM Journal – Volume 6 / Number 4 / 2017.                                                                                                                    849 

1.2. Dragging and dropping blocks in a customized 
visual environment (tasks with a digital device 
at http://code.org); 
Dragging and dropping are actions that can be 
performed with the mouse on the computer in the 
following ways - left-click on the item and hold it by 

moving it to the designated location and dropping the 
button. 
 

Task 2: Arranging figures in a digital environment 
(solving on http://code.org) (Fig. 2.). With dragging 
and dropping actions, move the block to the specified 
goal. 

Figure 2.   Arranging figures 

 

1.3. Arranging parts of a whole image in a visual 
environment (tasks with a digital device at 
http://code.org). 

With the dragging and dropping actions 
performed consecutively, arrange the blocks in 
Fig.3., so as to obtain the specified image. 

 

 
Figure 3. Arranging a puzzle with consecutive actions in a digital environment 

 

2. Tasks for arranging blocks for moving an 
object in the four directions 
 
In this group of tasks, an object moves through 
consecutive actions of mosaic blocks, and the 

tasks can be solved without and with a digital 
device at http://code.org; 
 

Task 3 (without digital device): 
a) Students are divided into two groups (teams). 
Each group prepares on a sheet a sequence of 
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movements of the pencil to draw a specific letter 
of the Bulgarian alphabet intended for 
implementation by the students from the other 
group through the following blocks: 
 

 

Each team analyses the different details of the 
letter, and then uses this information to create an 
algorithm (sequence of instructions) on how the 
other team can draw the specified letter. The 
teams exchange the algorithms and draw the 
letter based on the instructions given to them. For 
example, when pupils have to describe the 
writing of the letter "P" they arrange the cards in 

the following order: Forward 5, Right, Forward 
2, Right, Forward 5. 
b) Select the correct block from the proposed 
three blocks to draw the man's foot in Fig. 4 with 
one line. 

 
Figure 4. Figure drawing 

 
Task 4 (with a digital device): Select a sequence 
of actions and arrange the blocks in the work 
area of the proposed task from http: // code.org 
on Figure 5 to help the chicken reach the pig.  
 

Figure 5. Arranging blocks to move in the four directions 

With tasks like Task 4 students become familiar 
with and use the various types of motion blocks. 
Mistakes are made in solving different tasks, and 
students must learn to detect and correct errors in 
solutions. 
 
Task 5. (Task without a digital device). Students 
are divided into two groups (teams). Each group 
receives one piece, one sheet of squares, a 
marker, and a set of cards as described in Task 3. 
They also have one drawing algorithm in which 

an error has occurred. Students must find the 
error and describe the correct algorithm with 
their set of cards.  
 
Task 6. (Task with digital device 
in http://code.org ) 
In the arrangement of the blocks in the working 
area of Fig. 6. an error has occurred. Make the 
necessary adjustments, so the red chicken gets to 
the pig. Select the "Start" button to check if you 
have worked correctly. 

http://code.org/
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Figure.6 Detecting errors in a ready algorithm. 

 

Task 7 (without a digital device): 
Each of the teams formed in solving Task 3 to 
verify the correctness of the drawing they have 
drawn.  

Task 8 (with a digital device): In the 
arrangement of the blocks in Fig. 7. an error has 
been made. Make the necessary adjustments so 
the red chicken gets to the pig. 

Figure 7. Detecting errors and adjusting the order of the instructions 

3. Tasks for arranging blocks for moving a word 
creation object 
 
This group of tasks monitors a sequence of 
actions to comply with spelling rules when 
working with text. 
 
Task 9 (without a digital device):  
а) Arranging a word from the letters (created in 
task 3) in a table when moving in specified 
directions. 

b) Formation of a word by moving on given 
instructions in a square mesh with letters by 
using blocks from task 3: 
 

1. Moving east and then south to write the 
word monitor (Fig.8a) 
2. Moving south and then east to write the 
word keyboard (Fig.8b.) 
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Figura.8a 

 
Figura.8b 

Figure 8. Movement in a table to form a word 
 

4. Tasks to indicate the correct ordering of blocks of 
multiple responses 
 
When solving the tasks in this group, it indicates 
a sequence of actions for correctly arranging 
blocks of multiple responses. 

Task 10 (without a digital device): Help the 
chicken gets to the pig in each labyrinth given in 
Figure 9., by properly connecting labyrinths with 
the sequence of instructions to achieve the goal.        
 

                  
 
Figure. 9. Linking a situation with the sequence of 
instructions to solve it 
 
Task 11 (task with a digital device):  Arrange the 
blocks in the work area so that the red chicken 
gets to the pig (Fig.10.). Find and place the 
missing block in the right place.

Figure 10. Selecting a block for solving an assignment 
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5. Tasks for consecutive actions in combined use of 
motion blocks  
 
Here, the students are introduced to new blocks 
of motion, including movement in a certain 
direction (forward and backward) at a certain 
distance (pixels) and turning in a certain 
direction (left, right) at a certain angle. 

Task 12: Help the artist (Fig.11.) to finish the 
cat's cottage by using the blocks and arrange 
them correctly and with specific values in the 
work area. Check with the "Start" button if the 
sequence of blocks you selected is correct and 
you have correctly set the direction, distance and 
angle. 

 

Figure 11. Sequence of drawing actions 

 

3. Conclusion 
 
      In the last three years in some schools of 
Plovdiv District, we organized and conducted a 
pedagogical experiment for conducting computer 
modelling training with 10-11 year old students 
from seven different schools. The experience we 
have gained shows that the following main 
results are achieved with the help of the tasks of 
"Constructing consecutive actions": 
 - Students easily grasp the concepts of drag, 
drop, block and algorithm. 
- They are able to apply formally-defined 
algorithms in a visual environment by arranging 
blocks in a specified linear sequence by sliding 
and dropping, and using the built-in blocks to 
enter and adjust the program. 
 
 
 
 
 
 
 
 
 
 
 

 
 
- Students acquire skills to test and correct a 
certain sequence of instructions. 
- Using a visual digital environment, they can 
create storyline stories according to a set story. 
 
The tasks proposed in this article are related to 
the content of the learning content "Constructing 
consecutive actions". In the future, work can be 
developed towards the development of systems 
of learning tasks and other topics of training 
content.   
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