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Abstract 
The GeniusUp project comes from the Orientation and Transition to the University Program (POTU) 
developed by the UIB. Within this program, multiple activities are carried out to promote the scientific 
and technological culture of new potential university students. In this project, we propose to use ICTs to 
approach in a playful way the primary, secondary and high school students through serious and didactic 
videogames. It is raised to expand the scope of knowledge transfer through the creation of a didactic 
videogame about several areas of science and technology. This videogame is based on the idea of the 
famous Candy Crush, which exchanges and combines candies, but with didactic elements such as 
atoms, numbers, animals and materials and combining them to create more complex elements 
(molecules, pieces, relationships and dependencies). In addition, maze cards are available in order to 
play as UNO game but including a trivial option related with the scientific characters.  

Keywords: serious games, virtual and augmented reality, educational software, software game. 

1 INTRODUCTION  
A new and very popular mode of entertainment and important application of technology are software 
videogames. We can define a videogame as a software application in which one more player make 
decisions by controlling game objects and resources, in the pursuit of its goal [1]. Software games are 
applications that are installed on hardware devices such as videogames consoles, computers, handheld 
devices and PDA. In our experience, we propose a serious game solution [2]. This kind of games are 
games that have an ultimate purpose other than pure entertainment like education, rehabilitation, among 
others [3], [4]. In the context of education, video games facilitate learning as they increase motivation 
and enjoyment during the game play [5]. Thus, the students focus on the play activity and as a 
consequence the learning task becomes more fluid. The Genius project addresses this learning process 
using a video game based on combinations of simple elements in different areas of knowledge 
(mathematics, physics, chemistry and biology) [6]. Complementarily a card game of scientific characters 
is used to introduce the theoretical concepts each of the disciplines. The mechanics of the card game 
is based on the UNO card game plus the resolution of questions (trivial). 

The main objectives of the GeniusUp project are the following: 

1 Use didactic video games to foster students' scientific culture and technology. 
2 Transmit in a playful and didactic way the scientific contents of the most relevant characters 

related to physics, chemistry, biology, and mathematics and computer science. 
3 Promote scientific and technological culture using ICTs and easing the social and cultural 

integration of all users through a universal design. 
4 Motivate companies in the education sector to include in their educational products both highly 

interactive and accessible materials that improve school performance. 
5 Involve the set of teachers in the use of teaching strategies based on serious and/or educational 

video games, which allow the student to immediately apply the knowledge acquired in the 
classroom. 

6 Present an educational experience as a good practice for learning science and other disciplines 
in general. 

The whole GeniusUp Environment is presented in Figure 1. 
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Figure 1. Whole GeniusUp Environment. 

In this paper, we are concentrated to show the results of the Maze Cards and GeniusUp apk for mobile 
devices. The tools for GeniusUp 3D and Virtual Reality are now under development.  

2 METHODOLOGY 
In collaboration with Applied Pedagogy and Psychology of Education professors of the UIB, we designed 
and developed two complementary applications that aims to students to learn basic concepts in the 
areas of chemistry, biology, mathematics and physics.  

2.1 Maze Cards 
The maze card is an adapted version of UNO game card [7]. UNO has become one of the most popular 
card games outside of a regular deck of poker. UNO can make you think, yet there are also many 
benefits in the teaching and learning realm for parents seeking to improve their mathematics and color 
skills. In our case, the character set of scientific people are organized in four section with four colors. 
The main differences from UNO game are that is the card include a picture of the scientific, a short text 
to describe their main contribution, and special codes (Bidi & RV) for VR/VA and web applications.  

 
Figure 2. Four cards examples of GeniusUp deck. 
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The students can play directly applying the UNO rules or using and additional desk of questions related 
with the knowledge of the area. The second desk card include questioner’s card and 40 cards with 4 
answers by question. Now the level of set of questions is for bachelors students (General Certificate of 
Education). In this second strategy game, the student must be answering correctly the questions of the 
maze card to avoid penalty UNO cards (+2, +4, etcetera).  

 
Figure 3. Question card & Symbol question mark example card. 

The end of the game is the same that UNO; remain without any card in his hand.  

2.2 GeniusUp Apk 
The GeniusUp application has the same structure that the videogame “Candy Crush”. We have a 2-
dimensional matrix that include basic entities, by example elements in periodic table in the case of 
chemistry. With simple horizontal or vertical displacements, we change de positions of the basic 
elements in order to reach some molecules. In the chemistry area, the oxide and sales combinations 
are implemented. The game has 10 levels of difficulty.  

 
Figure 4. Level 1 Chemistry. Biological area is related to combine animals by the phylogenetic origin. 

Mathematics and Physics are under development.  

3 RESULTS 
The maze game & GeniusUp application has been evaluated during the science fair organized at the 
University of Balearic Islands for 3 days (Ciència per Tothom, UIB, 9-11 May 2019). High schools’ 
students and their professors played the maze game & GeniusUp apk in a tablet and gave their 
feedback. Firstly, a brief explanation of the game was imparted to both professor and students. In the 
next two sections, we explain the results of this evaluation. 

In general, all the attendees of the scientific fair who played the both GeniusUp options games or 
watched the children playing it expressed their contentment about it. However, the evaluation results of 
the participants are presented below. 

3.1 Maze Results 
We have 43 students (26 from Grade and 17 from Bachelor). We analyse the results in two separate 
groups classified by the age. For Grade 26 students (16 females and 10 males; mean age =10.38 years) 
from different schools played the Maze game and completed the Student’s survey afterwards. For 
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Bachelor 17 students (11 females and 6 males; mean age =14.76 years) from different schools played 
the Maze game and completed the Student’s survey afterwards. In next tables, we show the students 
survey results. 

3.1.1 Grade Students 
Regarding the card game: 

 Yes No  

1. Do you usually play card games? 15 11  

 A lot  Enough Nothing  

2. As an educational game, do you find it 
interesting? 

18 8 0 

3. Does the game design seem attractive? 15 10 1 

 Yes, a lot of help Yes, a little bit of 
help 

No 

4. Have you needed to ask for help to 
understand how the game works? 

5 5 16 

5. What do you think would make the game 
more attractive? What would you improve? 

   

a. Issues referring the card’s design: Bigger Smaller Nothing to 
change 

i. Cards Size 3 2 21 

ii. Text Size 8 2 14 

iii. Images Size 5 4 15 

iv. Figures 5 2 17 

v. Colours 16(More vivid) 1 (More Muted) 17 

b. Issues referring the card’s design: Good Enough Bad 

i. Clarity 17 2 0 

j. Quality 12 7 0 

k. Quantity 12 7 0 

l. Difficulty 5 (A lot) 3 12(NotEnough) 

c. Issues referring the game’s 
instructions: 

Good Enough Bad 

m. Clarity 16 1 0 

n. Quality 12 5 0 

o. Quantity 7 (A lot) 9 0 

p. Difficulty 5 (A lot) 4 9 (Not Enough) 

Suggestions for improvements 

6. What do you think is the most striking thing 
about the virtual card game? 

The functioning:6 The desing:4 The learning 
possibilities: 8 

 The Sound: 0 The Images: 0 Others: 0 

7. Would you like to work some of your subject’s 
contents with a similar card game? 

Yes: 16 No: 0  

8069



3.1.2 Bachelor Students 
Regarding the card game: 

 Yes No  

1. Do you usually play card games? 16 1  

 A lot  Enough Nothing  

2. As an educational game, do you find it 
interesting? 

14 3 0 

3. Does the game design seem attractive? 9 8 0 

 Yes, a lot of help Yes, a little bit of 
help 

No 

4. Have you needed to ask for help to 
understand how the game works? 

0 3 14 

5. What do you think would make the game 
more attractive? What would you improve? 

   

d. Issues referring the card’s design: Bigger Smaller Nothing to 
change 

vi. Cards Size 0 2 15 

vii. Text Size 4 1 12 

viii. Images Size 2 1 14 

ix. Figures 4 2 13 

x. Colours 12(More vivid) 1 (More Muted) 5 

e. Issues referring the card’s design: Good Enough Bad 

q. Clarity 13 4 0 

r. Quality 13 4 0 

s. Quantity 10 7 0 

t. Difficulty 0 (A lot) 10 4(NotEnough) 

f. Issues referring the game’s 
instructions: 

Good Enough Bad 

u. Clarity 16 1 0 

v. Quality 12 3 0 

w. Quantity 11 (A lot) 6 0 

x. Difficulty 2 (A lot) 6 9 (Not Enough) 

Suggestions for improvements 

6. What do you think is the most striking thing 
about the virtual card game? 

The functioning:3 The desing:6 The learning 
possibilities: 6 

 The Sound: 0 The Images: 5 Others: 1 

7. Would you like to work some of your subject’s 
contents with a similar card game? 

Yes: 15 No: 2  

3.2 GeniusUp Apk Results 
For GeniusUp apk, the students play alone and try to reach the highest level in the area of chemistry. 
Unfortunately, we have few students for this second evaluation. Due to time constraints, no all previous 
students have enough time to do both games and evaluation. Therefore, we have 15 students (8 from 
Grade and 7 from Bachelor). We analyse the results in two separate groups classified by the age. Likewise, 
their professors completed the teacher’s survey upon the completion of the Genius Apk Videogame 
(Chemistry Section Only) by their students. In next tables, we show the students survey results 
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3.2.1 Grade Students  

ª Satisfaction 

 Too much Enough At all 

1. Does the game seem fun? 6 2 0 

2. Does the game seem addictive? 2 6 0 

3. Does the game design seem attractive? 1 7 0 

ª Difficulty of the game 

4. How did you find the level of difficulty? High: 
0 

Normal: 
3 

Low: 
5 

5. The time to complete the game, has been enough for 
you? 

Yes 
5 

No, I needed a 
little more time 
3 

No, I needed 
a lot more 
time 0 

6. Have you needed to ask for more explanations to 
understand how the game works? 

Yes, a lot of help  
0 

Yes, a little help 
5  

No 
3 

7. Have you achieved the goal of the game? Yes 
6 

No 
2 

 

ª Suggestions for improvements 

8. What do you like most 
about the game? 

The 
performance 
4 

The design 
4 

Learning 
possibilities 
3 

Others: 
0 

  

9. What would make the 
game more attractive? What 
would you improve? 

More lives: 
2 

The contents of 
the questions: 
2 

The graphics: 
3 

The 
speed: 
2 

The 
sound: 

Others: 

3.2.2 Bachelor Students   

ª Satisfaction 

 Too much Enough At all 

1. Does the game seem fun? 2 5 0 

2. Does the game seem addictive? 3 4 0 

3. Does the game design seem attractive? 2 5 0 

ª Difficulty of the game 

4. How did you find the level of difficulty? High: 
0 

Normal: 
7 

Low: 
0 

5. The time to complete the game, has been enough for 
you? 

Yes 
6 

No, I needed a 
little more time 
1 

No, I needed a 
lot more time 
0 

6. Have you needed to ask for more explanations to 
understand how the game works? 

Yes, a lot of help  
0 

Yes, a little 
help 
1  

No 
6 

7. Have you achieved the goal of the game? Yes 
6 

No 
1 
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ª Suggestions for improvements 

8. What do you like most about 
the game? 

The 
performance 
4 

The design 
0 

Learning 
possibilities 
3 

Others: 
0 

  

9. What would make the game 
more attractive? What would 
you improve? 

More lives: 
2 

The contents of 
the questions: 
4 

The graphics: 
1 

The 
speed: 
0 

The 
sound: 
0 

Others: 

3.3 Professors’ survey results (Only Apk GeniusUp) 

3.3.1 Adequacy of the game 
 

Very 
suitable 

Fairly 
suitable 

Suitable Poorly 
suitable 

Unsuitable 

1- Rate from the profile of your students and the video 
game tested the adequacy of the quality, quantity and 
relevance of the contents. 

5 4 1 0 0 

2- Rate the adequacy of the complexity according to 
the knowledge and level of maturity of the students. 

2 5 3 0 0 

3- Rate the adequacy of the structure and way of 
presenting the contents according to the age, 
knowledge and interests of the students. 

4 3 3 0 0 

4- Rate the aspects to motivate the students. 4 5 1 0 0 

5- Rate the adequacy of the design to the 
characteristics of the students. 

6 4 0 0 0 

3.3.2 Usability and playability of the game 

6- Rate the aspects related to the usability and playability of the system: 

a- Degree of satisfaction produced in the students. Very 
satisfied 
5 

Satisfied 
5 

 Unsatisfied 
0 

 

b- The ease with which students have learned to use the 
system. 

 Very easy 
7 

Easy 
3 

Not easy 
0 

Very 
complicated 
0 

c- The degree of immersion (Ability to believe what is 
played and integrated into the virtual world shown in the 
game) reached by students. 

High 
3 

Enough 
7 

Low 
0 

Nothing 
0 

d- The degree of motivation of the students when playing High 
2 

Enough 
7 

Low 
1 

Nothing 
0 

e- The quality of the images used High 
2 

Enough 
8 

Low 
0 

Nothing 
0 

3.3.3 Opinions and perceptions 

7- Do you consider that the students have understood the instructions well? Yes 
9 

No 
1 
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3.3.4 Use of the game and technology in the class 

8- Do you usually use some kind of technology for 
teaching in your classes? 

Always or almost 
always 
2 

Usually 
5 

Sporadically 
3 

Never or almost 
never 
0 

a. If yes, what technological resource do you use? 2 Tablet, 5 Computer, 2 mobile phone, 1 
interactive whiteboard 

9- Do you think the use of GeniusUp apk s can help you to 
improve your students' learning? 

High 
7 

Enough 
3 

Low 
0 

No, at 
all 0 

From data in previous tables, we can consider that the evaluation in the main aspects are very positive 
from students and teachers. Only few improvements are suggested in the area cards design (colours). 
In general the users consider the game design, seem attractive.  In addition, no relevant differences are 
between groups (grade and bachelor). The bachelor students consider the level of difficulty lower that 
is reasonable.  

4 CONCLUSIONS 
In this paper, we show a real application to promote the scientific and technological culture of new 
potential university students. We use a serious games solution in order to expand the scope of 
knowledge transfer through the creation of a didactic videogame about several areas of science and 
technology. This videogame is based on the idea of the famous Candy Crush program, which exchanges 
and combines candies, but with didactic elements such as atoms, numbers, animals and materials.  

The videogame has been tested in several educational fairs with children with deferments ages (from 6 
to 16 years old).  In addition, a maze card is developed in order to play as UNO+trivial game including 
four teaching areas (mathematics, biology, chemistry and physics). The experience presented aims to 
offer a first approximation about the educational possibilities of didactic games in the areas that, in 
general, students perceive as the most complex and which present a higher level of difficulty (scientific 
and technological subjects). In this sense, taking advantage of the possibilities offered by the training 
proposals based on the game as teaching strategies results in an increase in motivation [5], presenting 
itself as a form that, as shown by the results obtained, act as factors that increase learning. Both 
proposals (the videogame and the maze cards) have obtained high scores in regard to the consideration 
of their educational possibilities, in the same line as the results obtained in [3] and [4], when considering 
the usefulness of videogames for purposes other than entertainment, valuing their possibilities for 
improving learning. In this context, the results obtained in the GeniusUp project are relevant in terms of 
the students' assessment of the interest in working with this type of resources in their educational 
subjects, contributing with this in the promotion of scientific and technological culture with the support 
of ICTs. This assessment coincides with the opinion of the teaching staff, valuing positively the quantity, 
quality and relevance of the contents, as well as their adaptation to the characteristics and knowledge 
of the students. Other aspects such as design, usability and gameplay are also positively valued. 
Regarding the interest to use these resources in class, the majority of teachers show interest to 
introduce them in their usual classrooms and on zero occasions, they think that they never contemplate 
this possibility. 

Future work is oriented to increase the level of complexity the GeniusUp apk and to complete the others 
scientific areas. In addition, for the maze cards the questions set developed for trivial must be adapted 
to the level requirements of the students (primary, secondary, high school, etc.). The virtual and 
augmented sections of GeniusUp are in an early stage but with promising results. The 3D version of 
videogame requires high effort and time. Only two worlds (biology and computer science) are developed.  
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