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Abstract  
The use of ICT in the classroom for the development of ideas and the creation of products is beneficial 
in the development of multiple intelligences in students. 

There are numerous benefits derived from 3D printing in the educational field.  These products can be 
used in any classroom, but have special relevance in classrooms for special education and young 
children, where the teacher devotes a lot of time and effort to the development of materials of work. 

The use of new technologies and specifically 3D design and printing contributes to the explicit 
development of logical-mathematical, visual-spatial, and naturalistic abilities.  The use of products can 
support to work all types of intelligence. From the elaboration of characters for theater that enhances 
the linguistic intelligence, to the production of different geometric figures that allow the student to 
assimilate knowledge and relationships between the basic forms. 

In this paper we intend to implement the use of 3D printing for the evaluation and development of 
multiple intelligences in the classroom, attending to the basic skills on which each of the intelligences 
are based. 

Keywords: 3D modeling, design tools, creativity, multiple intelligences, 3D printing, technology, 
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1 INTRODUCTION  

1.1 The Gardner Multiple Intelligences Approach 
Gardner's theory was pioneering in breaking away from the idea of the concept of unique intelligence. 
This fact has been important in the school environment since it is a new way of understanding 
education. For Gardner, intelligence is not a single, isolated construct, but consists of multiple clearly 
distinct and independent intelligences. 

This conception of intelligence arises from the idea that the human being is an active and interactive 
subject with the environment, so that the assessment of intelligence must be practical and based on 
how the subject relates to the environment. 

Therefore, how is teaching based on the theory of multiple intelligences? Teaching in the context of 
theory of multiple intelligences insists on the integral development of students, taking into account all 
the capacities that they have, and that are at a higher or lower level of development [1]. 

Gardner initially proposed a total of seven intelligences (linguistic, logical-mathematical, musical, 
kinesthetic, spatial, interpersonal and intrapersonal). After that, an eighth intelligence, named 
naturalistic, was added ten years later [2, 3]. 

Pupils at an early age learn from manipulation, contact with reality and, especially, through the 
senses. This fact is, consequently, the main focus of the teaching-learning process, and brings 
multiple benefits in education [2, 4, 5]. 
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1.2 3D printing and design in education  
Currently, the use of new technologies for the development of curricular competencies in formal 
education is being considered as relevant. One technique to achieve this goal is the use of digital 
design and 3D printing that contribute to improve skills and school requirements. 

The incorporation of this methodology in Primary and Secondary Education is not yet completely 
consolidated, but in higher education it is frequently used.  

Johnson, Adams Becker, Estrada, & Freeman [6] in the Horizon report point to some experiences of 
3D integration in the classroom, and its benefits in countries like Holland and USA. 
The advantages resulting from the application of 3D design and printing to preschool and elementary 
education are numerous, for example, students learn mathematical content. This content is more 
abstract than the one used in other subjects, and the use of these innovative techniques bring near 
the student, with or without learning difficulties, to the knowledge and use of geometric forms in a 
more experiential way [7]. 

1.3 The introduction of 3D design and multiple intelligences in childhood 
education 

Teaching in the context of the theory of multiple intelligences emphasizes on the integral development 
of students [1, 3], considering all the capacities that they have, and that are at a higher or lower level 
of development. Students at an early age learn through the senses by way of manipulation and 
contact with reality. 

Therefore, it is important to offer multimodal experiences that contribute to the stimulation of the 
different intelligences from different sensorial modalities. 

At present, the new technologies resources can contribute positively to the teaching. For example, 
these new instruments have a positive impact on students' motivation, for example, attracting their 
interest and their involvement in the task and their desire to learn [8]. One of these tools or 
methodologies is the design and 3D printing, through which the student can transform a visual idea or 
concept into something concrete, developing the different types of intelligence for their design and 
launching their creativity [9]. In addition, products can be used as materials for various activities, with 
which not only the process contributes to the development of intelligences and creativity, but also the 
result can continue to bring benefits to the perfection of these capacities [10]. 

2 METHODOLOGY 

2.1 Instruments  
The proposed methodology consists in the design and three-dimensional modeling of objects with the 
purpose of increasing the creativity for its application in the generation of ideas in educational 
environments. 

This working procedure consists of three main phases: object modeling, file generation for printing and 
printing of the created object. On the other hand, the 3D printing phase requires the realization of 
intermediate steps that are necessary to carry out the work process proposed, figure 1. 
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Fig.1. Procedure of the methodology 

2.1.1 3D Design  
Three-dimensional design and modeling uses the software Tinkercad, from the company Autodesk. 
It is a Computer Aided Design tool, CAD, to carry out the ideas generated. It can be modeled objects 
or products, such as jewelry and games, easily to be able to manufacture the element created by 3D 
printing. It is also an accessible program that makes it possible for children in Primary and Secondary 
Education. Its easy operation, facilitates that from the first session the user can make designs and 
creations. Although it is also adult oriented, its platform contains a section dedicated to teaching as a 
working tool for educators, Figure 2. 

However, children over the age of 13 can create their own accounts without the need to be managed 
by an adult or the educator himself. Children under this age require the activation code provided by 
the adult. 

Also, it is observed that the management of this online tool is simple, accessible and easy to use since 
it works by predefined forms that can be modified and combined. This makes it a perfect way to 
develop creativity in students and in turn allows them to acquire skills in designing and developing 
objects or products. 

Some of the advantages, also, include the possibility of use in both computer and mobile devices 
tablet type. 

On the other hand, because this program does not need installation, it can be used from any computer 
device since it works with it in online and free mode. As utility shows that the design is exportable and 
printable. 

As for the export of the 3D model, this software allows, among others, to generate STL files, 
necessary format for 3D printing. It should be emphasized that the purpose of modeling is to create 
the physical object. 
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Fig. 2 Software Tinkercad environment 

2.1.2 3D Printing 
In another order of things, for the printing of the designs is be used the technology FDM, Fused 
Deposition Modeling. They are very useful for the elaboration of three-dimensional objects. 

This 3D printing technology is low cost and easy to use, the input material is a roll of wire of a specific 
diameter. It creates the layers is a nozzle that heats and moves while depositing a filament of material 
that is melted as it passes through the nozzle, and so on, the layers that are created adhere 
automatically because the material is not yet Solidified as shown in figure 3. 
 

 
Fig. 3 FDM technology 
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Filament 

Piece being prototyped 

 
Fig. 3 FDM technology 

2.2 Procedure  

2.2.1 1st Phase. Training of teachers in the management of Tinker software Cad. 
For purpose of implement developing multiple intelligences in school tasks teachers are trained in the 
management of 3D design software and printing of materials, figure 4.  

2.2.2 2nd Phase. Pupil training in skills related to multiple intelligences. 

Aims to improve multiple intelligences through activities that promote different capacities. An example 
of activity is possible to develop a theater with the students themselves as characters, in order to 
increase their linguistic, kinesthetic and interpersonal intelligences. 
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2.2.3 3rd Phase. Initiation of the student in the management and use of Tinkercad, for the 
design and printing of his productions. 

To complete the previous example, after the basic training in the use of software and with the teacher 
as mediator, the student designs the characters who develop their visuospatial intelligence and learn 
about geometric forms. Subsequently, these designs are printed in 3D, so that they create a puppet 
theater in which they reproduce the previously created history. 

 
Fig.4 Workshop of 3D Modeling and Design 

3 RESULTS AND CONCLUSIONS  
Currently, teachers are attending training phase, therefore, preliminary results of the experience 
through the methodology presented, is intended to implement the use of 3D design and printing for the 
evaluation and development of multiple intelligences in Childhood Education. In this way, teachers are 
trained and students are introduced to the management of new technologies [9]. 

In addition, it is important to keep in mind that spatial vision in primary education is vital for children to 
develop a correct perception of the third dimension, vital cognitive ability for the human being since 
they are functions that are always present in the day to day, Catch an object, detect the depth or 
volume, place objects around us, etc. Thus, it is considered relevant to exercise these visio-spatial 
skills and in turn the imagination, creativity and intuition. 
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