
Proceedings 2018, 2, 1359; doi:10.3390/proceedings2211359 www.mdpi.com/journal/proceedings

Proceeding Paper 

Creative Workshop Based on Augmented Reality for 
the Strengthening of Creativity through the Learning 
of the Design Thinking Methodology † 
Cindy Hernández and Erika Duque * 

Centro de Tecnologías para la Academia, Campus del Puente del Común, Universidad de La Sabana, Km. 7, 
Autopista Norte de Bogotá, Chía, Colombia; Cindyhebe@unisabana.edu.co 
* Correspondence: erika.duque@unisabana.edu.co; Tel.: +57-1-8615555
† Presented at the 2nd Innovative and Creative Education and Teaching International Conference

(ICETIC2018), Badajoz, Spain, 20–22 June 2018. 

Published: 30 October 2018 

Abstract: This project aimed to analyze the influence of a learning environment mediated by 
augmented reality, implemented to strengthen the creative capacity for six students belonging to a 
technical educational institution in 2016, through the principles of the Design Thinking methodology. 
The research had a qualitative approach with a descriptive tendency within the design of a single 
case study. The learning environment included a series of activities congruent with the pedagogical 
proposals for creativity. In the implementation sessions the students were sensitized about the use 
of augmented reality and the creative process. The results show the improvement of the creative 
abilities of the participants in 87% of the creativity percentile according to the Torrence Test. The 
augmented reality contributed to the students being motivated in the process of exploratory design 
and curiosity and teamwork were fostered with a common goal. 
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1. Introduction

The 21st century is called to be the century of creativity due to the demands to find new ideas 
and solutions to the problems of our society [1]. This research consisted of the design and 
implementation of a learning environment mediated by augmented reality and based on the Design 
Thinking methodology, whose objective was to analyze the influence of the learning environment to 
strengthen the creative capacity of six students belonging to a technical educational institution. The 
augmented reality allows the student to modify the real world at will without altering it, exploring 
the creative possibilities, since this technological mediation combines the real with the virtual taking 
advantage of the mobile devices that are already in the hands of the students [2]. The learning 
environment must take advantage of the ICT ecosystem that coexist with the school, and that has also 
changed since the massification of these devices. The learning environment included a series of 
activities congruent with the pedagogical proposals for the creativity of De Bono [3] and De la Torre 
[4]. Following the design process, the students assimilated their own cognitive and socio-affective 
environment to imagine contents through an experience in the classroom. The relevance of these 
initiatives is evident in the work of De la Torre and Violant, who affirm that societies that neglect and 
do not promote the development of creativity in young generations will face adverse conditions [5]. 
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2. Materials and Methods 

The participants were 6 high school students with ages between 15 and 18 years, who 
participated voluntarily and who were selected from the applied diagnostic test since they had the 
lowest scores in one or more of the categories to be evaluated. This research has a qualitative 
approach with a descriptive tendency. The assessment of the Torrance test was applied both in pre-
test and in a post-test to determine the strengthening of creative capacity. The categories of analysis 
were: Originality, which is the ability to produce ideas that are unusual; Fluidity, which is the ability 
to produce a large number of ideas; Flexibility, which is the ability to produce a wide variety of ideas 
and Elaboration, which is the ability to complete an idea. Another category of analysis was the access 
and management of augmented reality, in which it was intended to observe the behavior of students 
in the face of technological mediation, with three subcategories: motivation, access and management 
and learning through experience. The instruments for the collection of information were: participant 
observation, semi-structured interviews and evidence analysis. 

3. Results 

In the implementation sessions the students were sensitized about the use of augmented reality 
and the appropriation of the Design Thinking methodology, going through its stages, changing their 
attitudes and acquiring the mental skills proposed by Guilford as factors of divergent thinking [6]. 
Next, the activities carried out are explained: 

- Activity 1: its objective was to increase the ability of students to produce new ideas for the 
development of fluency and flexibility. Emphasis was placed on the steps of Discovery and 
Interpretation of the Design Thinking methodology for students to understand the challenge from 
a fragment of the Alice in Wonderland chapter “Through the Looking Glass” and to gather all the 
information possible for the creation of six impossible ideas. QR codes were used as means of 
communication and discovery. In the development of the activity it was evidenced that two 
ideas emerged that are unusual and that together achieve the development of a graphic concept, 
demonstrating that the students fulfilled the originality parameters. 

- Activity 2: contents were developed for the generation of ideas and the reinforcement of 
Fluency, Flexibility and Originality, breaking stereotyped and rigid thought patterns. Emphasis 
was placed on the steps of Discovery, Interpretation and Ideation of the Design Thinking 
methodology, since the aim was for the student to create an 'illogical animal' inspired by the 
Universal Animalario of Professor Revillod [7]. The use of QR codes during the activity had the 
metaphorical character to be the means of connection to the 'impossible world', making the two-
dimensional animal into a virtual three-dimensional element through the Chromeville 
application. This activity sought to encourage curiosity and therefore they were encouraged to 
take on other attitudes such as not being afraid of making mistakes, encouraging fantasy and 
seeking interaction with creative people, promoting diversity and individual thinking. 

- Activity 3: contents were developed for the reinforcement of the Fluidity, Flexibility, Originality 
and Elaboration to apply the new ideas, emphasizing the steps of Empathy, Interpretation, 
Ideation and Experimentation of the Design thinking methodology, since it was sought that the 
student will elaborate the “illogical animal” by means of a 3D sculpture made with the materials 
of his preference, he should give a story to the sculpture, communicated by means of a third 
layer of information developed in augmented reality in Aurasma. In the resulting graphic 
productions, the gradual development of the variety and agility of functional thinking, the 
graphic and thought rapidity in unforeseen situations, the free creation and expression of the 
quantity of ideas were observed. 

- Activity 4: aimed to interact with the environment, solving the problems and taking the 
appropriate decisions. It was developed within the framework of the immersive free-use 
workshop “An introduction to Design Thinking in one hour” [8] in which the participants 
completed the entire cycle of the design process. Snapchat was used to socialize the experience. 
In feedback they were asked about their perception of the use of augmented reality in their 
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creative process and students gave equal importance to the use of augmented reality and the 
development of activities: the mediation of technology allowed to develop, design and propose 
ideas that otherwise would not have been possible. During the creative process it was 
emphasized that augmented reality is a means by which instructions are communicated to 
students and not an end in itself. Likewise, it was observed that the use of augmented reality 
applications as a means of communication appeared and was increasing in other fields of 
learning as progress was made in the development of activities. 

As for the results of the Torrance test, a test was performed before and after the intervention, the 
results of which are shown below in Figure 1. 

Taking into account the previous results, an index of figurative creativity obtained by adding the 
scores of the four components of the construct was calculated. The comparison of the values obtained 
for this index in the pre-test and in the post-test quantitatively demonstrates the impact of the process 
in terms of strengthening and the evolution of the figurative creativity of the students. The average 
figure for the change was 87%. 

BEFORE AFTER 

 
(a) 

 
(b) 

Figure 1. Student Pre Test and Post Test Results: (a) Student´s results in the pre-test; (b) Student’s 
post-test results. 

4. Conclusions 

For the Originality and Elaboration categories, a union of concepts and the creation of ideas from 
them was observed, elaboration at a detailed level both physical, graphic and conceptual, 
beautification of the idea with details or clarifications on the operation of the proposal [9,10]. 
Likewise, the increase of originality and the improvement of creative capacity were observed. The 
results show the improvement of the participants' creative abilities by 87% in the creativity percentile, 
according to the Torrence test. In conclusion, this experience shows the levels of attention, flexibility 
and adaptability in learning processes, increases the potential for innovation in a finite period of time. 
In addition, augmented reality contributed to students being motivated in the process of exploratory 
design [11] and curiosity and teamwork were fostered with a common goal.  
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