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Abstract  
Data analytics is a required competence for students in almost all knowledge areas, however, 
undergraduates find the learning of this ability quite difficult and tedious. Although they usually do not 
seem to have any trouble doing a graphical representation of a set of points, frequently they are not able 
to conclude anything apart from the possibility of a relation between the represented quantities. 
Consequently, they are not able to make a quantitative analysis of the results and, conclusions based 
on the graphical analysis lack important information. 

This problem is particularly decisive in experimental work, where measured data must be thoroughly 
analysed in order to achieve valid conclusions. It has been shown that specific introductory laboratory 
sessions designed to introduce these basic concepts and abilities are very useful, but, nevertheless, 
this topic is not appealing for the students, and the training results are not as good as they should ideally 
be. 

Gamification of lessons takes advantage of the predisposition of students for the game, and therefore a 
gamification of the introductory session devoted to graphical analysis could overcome this situation. In 
this work, a gamification design is described and the students’ valuation of the activity is reported. The 
basis of this proposal is the transformation of the introductory lab-session into a quest where a mystery 
must be resolved by means, among others, of graphical analysis. In addition, students compete in 
groups to find the answer, and they achieve different scores according to the chronological order of the 
finding of the solution 
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1 INTRODUCTION  
Gamification is usually defined as the use of game design elements in non-game contexts [1]. The final 
purpose is to stimulate the action of the participants and promote the use of the skills required for the 
game in different contexts. There is a wide range of gamification dynamics [2]. Some of them are 
complex and require a meticulous design to include elements as competition, cooperation, narrative 
(history), feedbacks, etc.  

This methodology has been chosen to introduce students to data analytics due to the verification that 
during the last years there has been a change in the learning paradigm of the new generations. The 
new digital generation has developed a lower capacity for abstraction than the previous ones, as well 
as a more superficial view of information [3]. In contrast, they are much more social and need to obtain 
gratification and social recognition instantaneously [4]. They have difficulties with subjects that need to 
generate complex knowledge structures or that demand a lot of work and practice, requiring more 
motivation and predisposition to learning [3,4]. 

The multiple benefits that have been associated with the use of gamifications with educational objectives 
have been also taken into account. The immediate feedback and rewards motivate greater involvement 
and participation of students in the learning process [5] and they must work in groups acquiring, in 
consequence, the required skills for that kind of work [6].The game dynamics promote experimentation 
and the search for creative solutions to problems [7], as well as the development of communication 
skills. In addition, they have the potential to promote deeper learning [8]. The social game for educational 
purposes has been highlighted as a future trend for education in several Horizon Reports [9-11]. 

In this work, a gamification design for an introductory lab-session devoted to data analysis is described. 
Gamification situations should be as close as possible to the professional context in which the student 
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will develop in the future [12] and a contextualization in which students are presented with a realistic 
scenario of work has been carried out. Students have worked in small groups and have been proposed 
a challenge that must be solved, for which they must learn to use the skills that have been set as 
objectives, that is, graphical analysis in this case. 

2 METHODOLOGY 
For the success of a good gamification, it is necessary to identify which processes and activities result 
in meeting the objectives and therefore, in developing the most appropriate game mechanics for each 
one of them. In this work two objectives have been set: (1) that students understand the advantages of 
using graphical representation of data, and (2) that they use the graphical analysis to extract qualitative 
and quantitative conclusions about the obtained experimental results.  

According to this, an introductory lab session has been designed as a quest competition where students 
work in groups to find the correct answer by means of graphical analysis. The following situation is 
proposed: the remains of an abandoned laboratory have been found. It is not known what kind of 
research they were carrying out, but they have found a calculus spreadsheet printed, half blurred, where 
some data are appreciated. The double objective is: to deduce what physical quantity is hidden in the 
data of the tables and to determine what physical phenomenon was being investigated at the research 
center.  

The worksheet is provided to the groups. The half blurred data consist of two incomplete tables of the 
position and the speed in different instants of time of a free-falling body. No physical quantity name or 
unit is indicated and random errors have been added to these “experimental” values of position and 
speed, making impossible to deduce a clear relationship between the values in each table if no graphical 
representation is carried out (objective 1).  

The answer to the quest is achieved by means of the quantitative analysis of the graphical 
representations (objective 2). The position-time data fits best to a parabolic function and the speed-time 
one is clearly linear function and fits to a straight line. In addition, the slope value of this second fitting 
is approximately the value of the acceleration of gravity on the surface of the Earth. Further calculation 
of the fitting coefficients of the position-time data reveals that the fitting curve is the position function of 
a free falling body and the quest is resolved. 

Students achieve different scores according to the chronological order of the finding of the solution, and, 
in consequence, the teacher can not help a particular group if students get stucked. In order to avoid 
this situation, clues are provided at the same time to all the groups periodically. In addition, they may 
opt to access some specific tutorials about data analytics as extra help. These tutorials consist of short 
videos in which the graphical representation analysis is briefly explained highlighting the most important 
aspects. 

Finally, students have evaluated this lab-session by means of an anonymous survey. Results are 
presented in the next section. 

3 RESULTS 
As it has been previously mentioned, students’ satisfaction with the implemented methodology was 
evaluated by a simple survey with several questions: (i) do you like the new working approach in the  
laboratory?, (ii) do you prefer to work in the laboratory in a traditional way?, (iii) have you learned 
anything in the lab-session?, (iv) what level of difficulty has the lab-session had? 

The first two questions are related with the satisfaction of students with this new approach. The 
questions (iii) analyzes the students feeling about their learning and the last question evaluates the 
students estimation of the level of difficulty of the session. The results are summarized in the Figures 1-
4. 
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Figure 1. Students answers to question (i). Figure 2. Students answers to question (ii). 

        
Figure 3. Students answers to question (iii). Figure 4. Students answers to question (iv). 

As it can be seen in these students responses, most of them like the new working approach in laboratory 
(83%) and only 19 % prefer to work in a traditional way. The feeling about learning is also satisfactory 
for most of the students (78 %) and the work done was estimated as medium difficulty. 

4 CONCLUSIONS 
Gamification of laboratory sessions is feasible and opens the possibility of working in more realistic 
environments. In addition, students are much more satisfied learning with these kind of dynamics and 
take part more enthusiastically in the training process. 

ACKNOWLEDGMENTS  
We want to thank the Vice-Rector for Innovation, Social Commitment and Cultural Action of the 
University of the Basque Country for the financial support of this work through SAE-HELAZ (PIE 2019-
20, 83) 

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

“gamification”, MindTrek ’11, http://dx.doi.org/10.1145/2181037, 2181040, 2011. 

[2] K. M. Kapp, “The gamification of learning and instruction”, San Francisco, CA: Pfeiffer, 2012. 

[3] G. Small, G. Vorgan, “iBrain: Surviving the Technological Alteration of the Modern Mind”, Ed. Harper 
Collins, 2008. 

[4] S. Mantyka, “The Math Plague: How to Survive School Mathematics”, Ed. MayT Consulting Corp, 
2007. 

[5] C. Drew, “Why science majors change their minds”, New York Times. ED16, 2011, Nov 4. 

[6] J. P. Gee, “Reflections on empirical evidence on games and learning”, Sigmund Tobias & J. D. 
Fletcher (Eds.), Computer games and instruction, pp. 223–32, Charlotte, NC: Information Age 
Publishing Inc., 2011. 

1396



[7] D. W. Shaffer, R. Halverson, K.R. Squire, J.P.  Gee, “Video games and the future of learning”, 
WCER Working Paper, No. 2005–04, Wisconsin Center for Education Research, 2005. 
http://website.education.wisc.edu/#kdsquire/tenure-files/23-pdk-
VideoGamesAndFutureOfLearning.pdf 

[8] F. Crocco, K. Offenholley, C. Hernandez, “A Proof-of-Concept Study of Game-Based Learning in 
Higher Education”, Simulation & Gaming, vol. 47, no 4, pp.403-422, 2006. 

[9] L. Johnson, R. Smith, H. Willis, A. Levine, K. Haywood, “The 2011 Horizon Report”. The New Media 
Consortium, 2011. 

[10]  L. Johnson, S. Adams, M. Cummins, “The NMC Horizon Report: 2012 Higher Education Edition”. 
Austin, Texas: The New Media Consortium, 2012 

[11]  L. Johnson, S. Adams Becker, M. Cummins, V. Estrada, A. Freeman, H. Ludgate, “NMC Horizon 
Report: 2013 Higher Education Edition”. Austin, Texas: The New Media Consortium, 2013. 

[12]  D.W. Johnson, R.T. Johnson, K.A. Smith, “Active Learning: Cooperation in the College Classroom”, 
Interaction Book, Edina, MN, 2000. 

1397




