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Abstract 
Information technology (IT) is one of the most important learning disciplines in Bulgarian’s school in 
terms of development pupils’ digital competences need for their future life. Students often lose interest 
in learning IT because they do not see connection of the knowledge and skill acquired to their everyday 
tasks. One of the potential ways to handle the problem is to use games and gaming situations in class. 
That would motivate the students to learn and to do experiments. Nowadays special software for that 
purpose has been developed. For example, we could use Minecraft: Education Edition that allows us to 
create a fun story line in virtual classes. Having a story line and interesting place for students will collide 
them with problems from the world of the “adults”. That will help pupils to understand that everything 
they learn in IT classes is necessity in their life as adults. Idea of using games was adapted so it could 
be in line with the national curriculum in Bulgaria. For that purpose, the author made a set of four lesson 
that contain lessons plans, in-game resources and game-based problems with relevant resources. All 
of that is develop so it could cover the expected results and competencies of the students required in 
the national curriculum for information technology in Bulgaria for section “Processing of table data” in 
6th grade, and also motivate the pupils to understand necessity of learning IT in school. 
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1 INTRODUCTION 
Games are one of the most popular activities in the modern world. Daily, many people get into the role 
of their heroes, collect items and points and develop themselves in the virtual world. The game-makers 
use various methods to attract new players and keep the old ones. Daily bonus, freedom to fail, 
interesting plot, and increasing the difficulty, inspire players to spend their free time in games. 

It is felicitous to use this kind of technics in education process to help teachers to get with the problems 
of low motivation, interest and other problems that are not specific to a particular age or subject [1, 2]. 
Although it is taught that Information technologies are more attractive to the pupils toward other subjects 
learned in school, the students lose motivation and desire to develop their competencies to solve 
problems using various software, because the context of the tasks is more distant from them and they 
do not find usage of their knowledge in real situations. 

2 GAMES AND EDUCATION 
Adding game elements to various fields is not a new idea. Parts and mechanics from games are used 
in sales area. Rewarding with points, for which something can be bought for free or with price discount, 
encourages clients to buy products that they wouldn’t look for. These tactics are used in games and 
they go to be felicitous to keep old and attract new users. These technics can be used in the educational 
process. In humanitarian subjects, games are used for experiencing the necessary knowledge. In 
foreign language’s classes pupils are placed in different roles and situation to encourage and motive 
students. [1] 

Gamification is application of game methods and technics in non-game context and it is based on the 
following principles [2,3]: 

• Freedom to fail – game situation helps and encourage students to try their ideas and to risk. 
Pupils‘ solutions can be wrong, but they have another chance. Establishing freedom to fail to the 
classroom will inspire students to apply their thoughts in unknow circumstance. 

• Progress and feedback – establishing a way to track the development of the students by levels, 
badges or other. Getting to the next reward, either badge or level, maintain pupils’ interest to the 
subject matter. That way they also get information of level of their knowledge. This assists the 
teacher’s work, as he knows each student’s abilities. 
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• Roles and storyline – binding the studied material in interesting story assists to involvement of 
students to the educational process. Getting into the role helps and encourages pupils to use their 
knowledge in a nonstandard situation. 

Other examples of successful usage of the game technics are the online courses for learning foreign 
language or programming like Duolingo and Code.org There learning is going through passing levels, 
after which students get rewards. Users always know where they are on the progression scale and how 
much they have to the end i.e. what he will learn. Daily task attracts users and fails is not a problem for 
them. Users can repeat a task or can use a hit, if he cannot cope with the problem. In some of the online 
systems, users get into roles of mages, knight or others, so the learning process is seamless and 
interest. 

3 GAMIFICATION IN THE CONTEXT OF INFORMATION TECHNOLOGIES 
EDUCATION 

In the Bulgarian curriculum of Information Technologies for 6th grade, the section “Table Data 
Processing” is one of the hardest for students. The software that pupils is expected to use differs from 
that they have experienced with in other topics. Before the use of spreadsheets, learners basically 
worked with text and image processing programs and presentation software. These software products 
are closer to the students, because they provide more artistic environment, which is attractive for the 
pupils in that age. When spreadsheets are introduced in the low secondary school, the pupils face with 
tasks that are in a context and relate to problems that are far away from their interests. The situation 
leads to decreasing motivation of the learners for studying the discipline and to a hard perception of the 
new knowledge. 

For smoother transition from one software to another, spreadsheets are better to be introduced in a 
game-based environment. For that purpose, the author proposes a series of lessons on the topic “Table 
Data Processing” for 6st grade students, which include: 

• Learning environment in Minecraft: Educational Edition 

• Didactical materials for teachers – distribution of educational content by lessons and lessons’ 
plans 

• Learning materials 
o City and educational situation in Minecraft (Fig. 1). There students will have opportunity to be 

in a role of a farm owner. 
o Problems in a context connected to the learning game - The role of the farm owner comes with 

specific tasks, that students will face with. These problems predispose to a natural 
development of competences to solve problems by the use of spreadsheets software and 
gathering knowledge on the concepts, described in the curriculum. The necessity of finding 
the minimal price of products, needful for the farm, leads to the need of usage of function MIN. 
Also, representing the group of the animals as a part (in percentage) of the all animals is a 
reason for learning a concept of cell‘s format. The “adult” problems that students will collide 
with in the virtual world, motivate them to learn “Table Data Processing” and is a powerful 
instrument for their future development. 

o Spreadsheets template for a fast accomplishment of the tasks. 

By the use of these resources, teacher can cover the following topics from Bulgarian national curriculum 
for 6th grade: 

• Creating spreadsheets. 

• Formulas for arithmetic operations with input data. Functions: sum, average, maximum, minimum. 
• Cell’s format 

• Data format  

The topic “Formulas for arithmetic operations with input data. Functions: sum, average, maximum, 
minimum” is one of the most important while “Table Data Processing” is learning and because of that it 
is felicitous to be divided into 2 lessons, so to have time for introduction of the new concepts and for 
acquisition of the new skills 
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.  
Figure 1. The farm. 

4 DIDACTICAL RESOURCES – LEARNING PLANS 

4.1 Lesson 1: Creating spreadsheets 

4.1.1 Learning objectives 
- To develop spreadsheets, based on a model 
- To apply various formats of the data 
- To recognize common problems, related to different data types 

4.1.2 Guidelines for teachers 
• Using the problem 1, show how to enter data into a spreadsheet cell  

• Show similarity of interface of data processing and text processing software by guiding questions. 
• Ask guiding question like “What type of data can represent the number of animals / working time 

of the shops?” 

• Using task 2, show common problems with different data types usage. 

4.1.3 Students’ activities 
- Get prepared template with tasks and log into prepared Minecraft world 
- Solve the Task 1 - entering data for each animal 
- Find out in the Minecraft world the input data to solve Task 2 (Fig. 2). 
- Insert found data into the prepared template 
- Format data using the appropriate data type.  

4.1.4 Expected learning outcomes 
- Pupils can create spreadsheets 
- Pupils can insert data into spreadsheets 
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- Pupils know common problems related to different data types  

 
Figure 2. City where pupils find data. 

4.1.5 Problems for students 
1 In the suburbs of our city it is located farm with animals. Go there and write into the spreadsheet 

how many representatives of each type of animal we have. 
2 We need some food for our animals, but we do not have an information about shops in our city. 

Create a spreadsheet that contains information about working time of each shop and the price of 
wheat, apples and carrots in each shop. 

4.2 Lesson 2: Formulas for arithmetic operation with inserted date. Function: 
sum, average, maximum, minimum. 

4.2.1 Learning objectives 
- To performs basic arithmetic operations with data in a spreadsheet 
- To apply build-in functions for common calculations 

4.2.2 Guidelines for teachers 
- Introduce the concept of formula by analogy with mathematics. 
- Demonstrate to pupils how to write a formula 
- Advise students to necessary formula by guiding question  
- Bring back the knowledge from the last lesson about data format 
- Guide students to the necessity of function 
- Associate function name with its purpose 
- Show to pupils the menu with built-in functions 
- Show to students how to pick a cell as input for (argument of) function. 
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4.2.3 Students activities 
• Create a new column in the template, prepared in advance, in which to calculate the necessary 

resources for each animal using arithmetic operations with cells 
• Calculate the sum of cells’ values in a column, adding cells’ values consequently 

• Calculate the partition of one recourse from the whole quantity of the food, dividing values of two 
cells. 

• Format the result as a percentage 

• Find minimum and maximum of cells’ range values, applying corresponding function 

• Find average on an area of cells through a corresponding function 
• Calculate needed price, multiplying values from cells in different worksheets 

4.2.4 Expected learning outcomes 
- Pupils can apply basic arithmetic operations on data in different cells 
- Pupils can apply functions for sum, average, minimal and maximum value 
- Pupils can apply basic arithmetic operations on cells in different worksheets 

4.2.5 Problems for students 
1 For each animal we need 2 carrots, 3 apples and 1 wheat. How many carrots, apples and wheat 

we need? 
2 How much of each type of food we need? What is a percentage of apples, carrots and wheat 

respecting to the whole quantity of food? 
3 How many apples on average eat our animals? How many carrots and how much wheat on 

average they eat? 
4 We need to buy food for our animals. What is the lowest price in our city? Where is the highest 

price? What is an average price of each type of food? 
5 How much the food for out farm will cost, if we buy it on the lowest price? 

4.3 Lesson 3: Formulas and function in spreadsheets – exercise 

4.3.1 Learning objectives 
- Determine the order of operations in an arithmetic expression 
- Enhance knowledge and skills for applying functions and formulas 

4.3.2 Guidelines for teachers 
• Retrieve the order of operations by guiding questions like: “What represents the fraction line?”, “If 

we have multiplication and addition, which operation has a priority?”, “If we have expression in 
the numerator, what we do firstly?” 

• Teacher can use the Task 2 to evaluate pupil’s knowledge using the following scoring scale: 
o Creating a spreadsheet  – 1 point. 
o Entering data into the spreadsheet  – 2 points 
o Formatting data  – 3 points 
o Usage of function to sum values  – 3 points 
o Calculating the number of days  – 3 points 

• Students marks are transformed in the six-point scale (standard for Bulgarian school) based on 
the formula: 

𝑚𝑎𝑟𝑘 = 2 +
points
3  
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4.3.3 Students activities 
- Write fraction in а linear form 
- Solve Тask 2 independently using the knowledge and skills adopted during the last lessons.  

4.3.4 Expected learning outcomes 
• Pupils can determinate the order of operation in arithmetic expression 
• Pupils can transform a fraction formula to a linear one 

• Pupils can independently create a spreadsheet input a data, apply build-in functions for common 
calculations and perform basic arithmetic operation with data. 

4.3.5 Problems for students 
1 Our animals need water. The number of buckets of water that we need is based on the size of 

the animal and their quantity. The formula which calculates that is: 

Calculate how much water we need for each type of animal if s is the size of the animal (they are 
3 variations of sizes: 1 – small, 2 – medium, 3 - big) and q is the quantity (number) of animals. 

2 On the second floor of our barn we have warehouse. Create a spreadsheet, containing 
information about products in each chest. Find the average number of products that we have in 
the chests. Calculate for how many days we will have resources. 

4.4 Lesson 4: Cell’s and data formatting 

4.4.1 Learning objectives 
• Change various characteristics of the cells like font, size, align, orientation, border, border color 

and cell color. 

• Use predefined cell’s layouts 

• Distinguish formatting cells by the data format 

4.4.2 Guidelines for teachers 
• Demonstrate similarity between formatting cells and formatting text in а text processor. 

• Show instrument for using predefined styles of tables and cells 
• Comment basic principles of table and cells design, using predefined styles and students’ 

proposals for design. 

• Guide students through questions to solve Task 3. 

4.4.3 Students activities 
• Design a table containing information about shops through emphasizing the title by a separate 

color, delimiting odd and even rows by two colors, emphasizing the important information by green 
and red colors. 

• Independently, following the analogical way, design the table, containing information about the 
animals. 

• Copy required information from another tables into new spreadsheet and design it. 

4.4.4 Expected learning outcomes 
- Pupils can change characteristics of a cells and data into them 
- Pupils can use tools for applying predefined cell’s design 
- Pupils know basic principles of design of tables 
- Pupils distinguish between cells design and data format  

𝑤𝑎𝑡𝑒𝑟 =
9s + 2q
s. q + q 
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4.4.5 Problems for students 
Our mayor wants a report about our farm and city. For that purpose, we need to prepare information in 
a readable form. 

1 Design the table containing information about the shops. Emphasize the highest price coloring it 
in red and the lowest price - in green. 

2 Design the table containing information about animals. 
3 We need money for our products and for that reason we need to send a report to our mayor. For 

that, separate important information into new table and develop a readable design. 

The Game and the virtual world are only an introduction step. The game gives us a context, in which 
the students feel comfortable and motivated, and give provides opportunity for collecting information for 
solving problems. 

5 CONCLUSIONS 
It is difficult to use traditional assessment methods while it is applied non-traditional, game-based style 
of teaching. The Standard test, where pupils have tasks without context, will contrast with educational 
process. To avoid the confusing situation, it is appropriate to use other methods of gamification as 
collecting points for accomplishment of specific tasks. That way we can involve the assessment into the 
learning process in a seamless way. 

Also, to facilitate students to track their progress, we can add specific milestone in a form of rewards 
that students can collect by achieving a set of learning goals. That will encourage and motivate students 
and make lessons more attractive to them [2, 3]. 

We could try to involve students deeply into the educational process as they are engaged with games 
during their free time. That would make lessons more productive. 

It is expected the idea, proposed in this article, to be piloted and approved in real classrooms. That 
would tell us whether the application of the suggested methods is successful or nor, what are the main 
challenges in implementation and assessments, and to provide ideas for its overcoming. 
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