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Abstract  
The paper presents an example of applying gamification in an open lesson in mathematics in the first 
level of primary education (1-4 grade) in Bulgaria. The lesson was developed and implemented in 
Primary school "Hristo Botev" - Elin Pelin, concerning activities on the project "Your lesson". It 
concerns the project activities related to the parents participation in class. Knowledge and skills 
presented in the lesson are intended for 3 grade of primary education. The main objective of the 
lesson is to increase the interest and motivation of students in study mathematics. The paper includes 
short overview of gamification and its application in education. It presents the structure of the whole 
lesson and applied game mechanics, the description of different stages, challenges, hero 
development, rewards and its application. Results of the lesson are also described. 

Keywords: gamification in education, mathematics lesson example for primary education, primary 
education (1-4 grade).  

1 INTRODUCTION  
This paper is the result of an "adventure" and idea of it cаme, first from my practice as a parent, rather 
than as a researcher. It started at the end of last year (2016), when I was invited in my son's school to 
conduct a mathematics lesson with students within a project under which the class has mathematics 
extra hours. It concerns the project activities related to the parents’ participation in class. The main 
objectives of the lesson were to show the practical application of mathematics, to engage the students 
and to motivate them to study it. As I am not a primary teacher (although I have a qualification as a 
junior high school teacher of mathematics and informatics, and I do not miss a teaching experience, I 
am working mainly as an university assistant professor), it was an interesting experience and a real 
"adventure" for me to have the opportunity to work with students of this age. 

The use of gamification in the design of lesson was a natural choice, on the one side, because of the 
age of the students (8-9 years – 3 grade of first level of primary education in Bulgaria), and on the 
other, because of the specific characteristics of gamification approach.  At this age, games are still 
one of the natural means of learning for children. Therefore the use of game elements in their 
education, if used properly, could be very powerful tool. As the gamification is defined as “the use of 
game design elements in non-game contexts” [1], this is the good approach that can be used with 
students of that age. Another, more detailed, definition, given by Karl Kapp [2], determine gamification 
as “using game-based mechanics, aesthetics and game thinking to engage people, motivate action, 
promote learning, and solve problems” [2]. It express two of our main lesson objectives – to engage 
and motivate students. Looking at the elements of its definition, Kapp determines engagement as “a 
primary focus of gamification” and motivation as its “core element” [2]. Therefore the application of 
gamification gives right direction in design of our lesson. The main challenge was to select and 
combine exact game elements and mechanics to represent the educational content in an appropriate 
way, and to achieve an effective learning process. 

2 CONTEXT 
The lesson is designed for students in the first level of primary education (1-4 grade) in Bulgaria. It 
was developed and implemented in Primary school "Hristo Botev" - Elin Pelin, concerning activities on 
the project “Development of students' abilities and enhancing their motivation for learning through 
activities, developing specific knowledge, skills and competences (Your lesson)” - Phase 1, funded by 
the Operational Program "Science and education for smart growth" 2014-2020 of Ministry of Education 
and Science in Bulgaria, co-funded by European Structural Funds. One of the main project goals is to 
develop the creative and sporting potential of students and its motivation for learning. The described 
lesson is intended for the group of interest "Inquisitive mathematicians" at Primary school "Hristo 
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Botev" - Elin Pelin. The main goal of this extra-curricular activity is to develop and deploy students' 
abilities in learning and applying mathematical knowledge. 

The lesson concerns the project activities related to the parents participation in class. Knowledge and 
skills presented in the lesson are intended for 3rd grade of primary education. The main objectives of 
the lesson is to engage the students and to increase their interest and motivation in study 
mathematics, which is also one of the main goals of the project “Your lesson”. 

3 METHODOLOGY 
The gamification approach used in the design and development of the lesson “Can we live without 
mathematics?” concern application of game elements and mechanics in the process of educational 
materials design and lesson conduction. The selection of this approach and specific game elements 
that will be used are based on the preliminary audience analysis, that pay attention to students’ 
characteristics such age, development, interests, behaviour, knowledge and skills. In this age children 
loves to play different games, that includes not only computer games but also sport and board games. 
They also still love the fairy tales that, at this point in their development, they rediscover through 
reading. The time in which they were born defines them as digital native, but they are still children, and 
curiosity and interest in challenges are inherent to them. These characteristics of the audience are 
largely determine the game elements and mechanics that will be used in the lesson structure. It 
includes: 

• a storyline, based on the historical development of mathematics, represented as travel in time; 

• introduction to a storytelling; 

• placing a problem that needs to be solved; 

• a main character (hero), through which students will go through the story; 

• using a map, with marked places on it, that will be visited during the travel; 

• different stages (levels), related to different periods of the historical development of 
mathematics and different places on the map; 

• various challenges, that the hero has to overcome in order to continue his journey in the 
history of mathematics; 

• reward for each overcoming challenge; 

• evolving the hero when moving into a new stage. 

The lesson structure follows a storyline based on different historical periods related to the 
development of certain mathematical knowledge and skills. These periods of mathematics 
development are not accidentally selected, they are related to the discovery and development of 
mathematical knowledge and skills that students of the 3rd grade of primary education already 
possess. The described game elements and mechanics are embedded in the lesson to make it 
interactive, interesting and engaging for students. Each of these elements are related to the learning 
content or activity associated with it. 

A simple presentation with appropriately selected illustrations and minimal amount of text is used to 
visualize the different lesson stages. Its purpose is to visualize used game elements, to represent and 
support lesson structure by leading the students through the story but to leave enough place for 
discussion and interpretation by students. 

4 THE LESSON “CAN WE LIVE WITHOUT MATHEMATICS?” – STRUCTURE 
AND CONTENT 

4.1 Introduction 
The lesson begins with a short introduction to the story. It includes overview and discussion of main 
groups of mathematical knowledge and skills that students possess in 3rd grade of primary education 
– such as counting, calculating, measuring, comparing, recognize and drawing figures etc. These 
knowledge and skills are illustrated in the presentation through appropriate images and animation (Fig. 
1). The lesson continues with a discussion on “Where this knowledge is used in our daily lives?”. The 
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presentation assists students through examples for discussion. It displays different objects from our 
daily lives. Students are discussing what mathematical knowledge is related to their creation and/ or 
use (Fig. 2). For example to prepare some food we need knowledge to measure the amount of the 
ingredients. That requires knowledge about numbers and ability to count, idea of quantity and units of 
measurement, etc. In order to sew some clothes, we need ability to determine the size, to measure 
and draw. To create a machine or build a house we need knowledge about different shapes and 
figures, and their features. This is a small part of mathematical knowledge that people possess. 
Computers and mobile devices also owe their existence to the mathematical knowledge that people 
have accumulated over the centuries.  

 
Fig. 1 The visualisation of the overview of main 

groups of mathematical knowledge and skills that 
students possess 

 
Fig. 2 The visualization of the application of 

mathematical knowledge and skills in our daily 
lives used in the discussion 

4.2 Setting the problem and presenting the main character 
To include other game elements – a problem and a main character, the discussion is continued with 
the natural question “What will happen if we didn’t possess such knowledge?”. Teacher assists 
students to make the conclusion that all things that people create by using mathematics will disappear. 
Our homes, clothes, food, useful machines, even our computers and mobile devices will disappear 
(observing the reactions of the audience, the disappearance of mobile phones proved to be a serious 
problem for 8-9 years old digital natives).  

At the end of this stage of the lesson the presentation visualize empty, white screen, which is the basis 
for the beginning of our story. It starts with questions “Where are we then?” and “Who are we?”. These 
questions change the time and place where the action of the storytelling is developed and bring the 
main hero on the stage. The prehistoric man from the past is visualised in the presentation.  

Hire is the moment to place a problem that needs to be solved, by asking students “What are we 
going to do now?”, “Do you want to get back our homes, food, clothes and phones?” (when the 
discussion concern the phones, there is no negative answers). This is how our journey in the history of 
mathematics begins, but before that we should give the identity of our hero. To engage and involve 
personally the students in the story they are asked to give the hero a name – in conducting this lesson 
they call him Roger (Fig. 3). 

 
Fig. 3 Roger – the main hero of the story 

 
Fig. 4 Roger learns to count 

In the next step student are engaged to describe Roger’s live and needs. By helpful questions they are 
leaded through the fun Roger’s story. Students take them to hunt where he learns to count with 
pebbles, knots and fingers (Fig. 4). But this knowledge is not enough to get our phones back, so 
Roger goes on a journey on the traces of mathematics. 
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He will travel, to the different places. They are marked on the world map shown on the presentation. 
As game elements, different places on the map represent different stages or levels. In each visited 
place our hero will have to overcome different challenges. The challenges are related to the place 
where is the hero and to the knowledge that is specific for the relevant historical period from the 
development of mathematics. For each won challenge the hero will receive a reward. When passing to 
the next stage / place of the journey the hero evolve, depending on new mathematical knowledge that 
is acquired. 

4.3 Evolution of the hero, stages, map and places, challenges and rewards 
These are a few specific places, associated with the important moments from the development of 
mathematics, which our main hero will visit – Ancient Egypt, Ancient Babylon, Ancient Greece, Ancient 
Rome, Ancient East and Medieval Europe. The places are visited during a certain historical period of 
their development. When the hero went to some place his appearance is changed – he looks like the 
inhabitants of this place during the relevant period. This way the hero evolve (Fig. 5). The important 
mathematical knowledge specific for this period is presented. It includes only ones that are relevant to 
students' knowledge. The students learn new interesting facts from the history of mathematics. In 
order to continue to the next place of the journey, the hero has to overcome one or several challenges 
related to presented knowledge. The students are engaged to help the hero to overcome these 
challenges. Every successfully overcomed challenge brings as a reward a sticker with a golden apple.  

 
Fig. 5 The map of the journey and Roger’s evolvement 

4.3.1 Ancient Egypt 
The first stop of Roger’s journey is Ancient Egypt (Fig. 6). He already looks like an Egyptian. Students 
learn that the Egyptians lay the foundations of mathematics by starting to develop a calculus system. 
For the first time in the history they represent numbers through symbols (hieroglyphs). In the 
presentation is shown the picture with this hieroglyphs. The Egyptians were perfectly familiar with all 
the calculations needed in the construction. The construction of the pyramids implies an excellent 
knowledge of mathematics, which is connected not only with the calculation of the size and volume of 
the building, but also with the calculation of the necessary materials, people and other resources. 
Students are encouraged to share their knowledge about Egypt. 

This stage has two challenges. The first is related to solving a task written with Egyptian hieroglyphs. 
For the second – students have three "magical" ropes with lengths of 3 dm, 4 dm and 5 dm 
respectively. With their help, they need to build a triangle and determine its type. The length of the 
ropes is specifically selected so that the resulting triangle is right-angled. It demonstrates a method of 
constructing a right angle that has been applied in construction in the past. The task is special 
because it has been selected a special case in which the lengths of the sides of the triangle are three 
consecutive, integer numbers. Therefore, in the task we say that the ropes are magical. 

4.3.2 Ancient Babylon 
In Ancient Babylon students learn interesting facts about the writing symbols used by the Babylonians. 
In the presentation they can see a clay tablet with a cuneiform script (wedge letter) which is one of the 
earliest systems of writing invented by the Sumerians. They learn that when counting, Babylonians 
grouped the numbers into groups of 60 rather than 10. Roger evolves and looks like a Babylonian 
(Fig. 7). 
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The challenge at this stage is to guess where in our modern life is used counting in groups of 60. What 
we measure in this way? When the students guessed that this is how we measure a time, a clock is 
displayed in the presentation. The clock is specially selected, because it is printed with Roman 
numerals. This directly takes us to the next place on our journey. 

 
Fig. 6 Ancient Egypt 

 
Fig. 7 Ancient Babylon 

4.3.3 Ancient Rome 

In this stage of Roger looks like Roman warrior. Students learn about the Roman numerals and the 
way they are formed. The challenge that they have to overcome is related to determine what time 
show few clocks with Roman numerals (Fig.  8).  

4.3.4 Ancient Greece 
Next place visited by Roger is Ancient Greece. Roger looks already like an ancient Greek (Fig.  9). 
Here students learn the fact that mathematics is formed as an independent science, namely in ancient 
Greece. They deal with different calculations, study different shapes (basically regular polygons), 
make measurements, and pay special attention to the right triangle. The ancient Greeks divide the 
numbers into even and odd. 

The challenge in this stage is related to given square and equilateral triangle with equal lengths of the 
sides – 8 cm. Without making calculations, students have to determine which of the figures has a 
larger perimeter, and how many centimeters is it larger. 

 
Fig.  8 Ancient Rome 

 
Fig.  9 Ancient Greece 

4.3.5 Ancient East 

In this stage students learn that with the fall of the Roman Empire, the development of mathematics in 
Europe is stalled. But the ancient mathematical knowledge are kept by Arabs. Their most important 
innovation is the use of the Arabic numerals (including the zero). Actually created by the Indians but 
reach Europe through the Arabs, and remain better known by that name. 

The challenge that Roger and the students have to overcome at this stage is to solve an ancient 
logical task. They must safely transport а sheep, a wolf and a haystack, one by one, from one to the 
other side of a river. 
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4.3.6 Medieval Europe 
The last stop of Roger’s journey is Medieval Europe. He is looking like a nobleman. Here the students 
learn that in the middle ages mathematics in Europe starts to develop again. Many new branches of 
science are distinguished. It is interesting that, commonly accepted today, different mathematical 
indications such as +, -, <, >, = are introduced then. The challenge in this stage is a logical task. 

 
Fig. 10 Ancient East 

 
Fig. 11 Medieval Europe 

At the end of the journey Roger becomes a modern man and returns his phone (Fig. 12). To finish the 
fun story of Roger, students must decide what his job is. 

   
Fig. 12 Roger at the end of his journey 

4.4 Rewards application 
Roger’s story find its happy end but students have one more thing to do. At beginning of lesson, when 
the mathematical knowledge disappeared, besides telephones, we lost our buildings, food and 
clothes, including the school building. Therefore, at the end of the lesson, students must build their 
school again. For this purpose, the contours of school building are drawn on cardboard. Inside of 
contours are written answers of tasks (Fig. 13). On a colored sheets, which represents the walls, the 
windows and the roof of the building are written different calculation tasks. Each student receives a 
one or more tasks that s/he has to solve, to find its answer on the school building and to sticks the 
sheet to relevant answer. When all students stick their sheets the school building is ready. It only left 
to stick all golden apples collected from challenges to the tree next to the school building (Fig. 14). 
This is the final activity of our interactive, game-based, lesson. 

 
Fig. 13 The school – contours of building 

 
Fig. 14 The built school and the tree of rewards 

with golden apples 
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5 RESULTS 
The results are based on the observations of student’s behavior, responses and attitudes to the 
learning process during the lesson. Children showed strong interest and motivation to participate in 
the lesson. They were very active in the discussions during the different stages of the lesson. They 
showed a personal attitude to the discussed topics. Each of them wanted to express an opinion or to 
share its knowledge. A lot of ideas were emerged in solving tasks, and many suggestions were made. 
There were many smiles and good mood (Fig. 15, Fig. 16). Despite the length of the lesson (about 80 
minutes), students stay active and concentrated until the end of the lesson.  

Except for the logical task to move the animals from one side of the river to the other, the students did 
not encounter any difficulties. For this task, they needed little help, because they did not guess that 
once you moved an animal to the other side of the river, you can get it back. 

 

 
Fig. 15 In the class – we have fun 

 
Fig. 16 In the class – we solve problems 

6 CONCLUSION 
Applying gamification in learning process could be very good approach, especially in education of 
students 1-4 grade of primary education. However, it requires clearly defined learning objectives and 
appropriately selected learning content. It is also very important to select of the exact game elements 
to fit to the learning content of the lesson. It is important to keep in mind that such lessons require 
much more time, both in terms of the teacher's preparation of the lesson and in terms of conducting it. 

ACKNOWLEDGEMENTS  
The lesson was conducted in Primary school "Hristo Botev" - Elin Pelin, concerning activities on the 
project BG05M2OP001-2.004-0004 “Development of students' abilities and enhancing their motivation 
for learning through activities, developing specific knowledge, skills and competences (Your lesson)” - 
Phase 1, funded by the Operational Program "Science and education for smart growth" 2014-2020 of 
Ministry of Education and Science in Bulgaria co-funded by European Structural Funds. In extra-
curricular activities of interest "Inquisitive mathematicians". 

REFERENCES 
[1] Deterding, S., Dixon, D., Khaled, R., & Nacke, L., “From game design elements to gamefulness: 

Defining gamification” in 15th international Academic MindTrek Conference: Envisioning Future 
Media Environments, ACM, 2011. 

[2] Kapp, K., M., “The gamification of learning and instruction: game-‐based methods and strategies 
for training and education”, John Wiley & Sons, 2012. 

6492




