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Abstract 
The social changes and the future needs that the labor market presents are changing and 
unpredictable. What is certain, is that, nowadays, creativity is a value in the rise due to its close 
relationship with problem solving and entrepreneurship. For the development of this creativity, a 
European project is being carried out in Portugal, Spain and Poland, under the auspices of the 
Erasmus + program. 

Dream makers is an action research project developing a three-year longitudinal study (2016-2019) 
that seeks to encourage the development of creativity in children from 4 to 6 years of age at an 
economic disadvantage. 

This project relates several variables: Gardner's multiple intelligences, creativity and 3D technology. 
The intention of the project is to develop this creativity in order to help children in situations of 
economic disadvantage to develop their potential and give them tools to improve their future, thus 
preparing them in skills that are seen as necessary for the future labor market so unpredictable and 
changeable. 

The children celebrate once a month of the Creativity Day in which they will realize creative activities 
to develop one of Multiple intelligences of Gardner Theory. This day a creative challenge takes place 
given the children the opportunity of developing an idea or product they will build in a 3D modeling 
software and then print on the 3D printer. 

In addition, the project Dream Makers follows a social science approach. The evaluation will take the 
form of pre and post-tests with a pedagogical and psychological approach. 

The project is underway and we will present its structure, guidelines and results of the pre-test (at the 
time of data collection). The educational and psychological discussions on the results of the pre-test 
will be emphasized and future orientations will be explored on the importance of promoting technology 
in education, while promoting social inclusion in a technological educational environment. 
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1 INTRODUCTION  
Dream Makers is the acronym for the project “Creativity, Multiple Intelligences and 3D printing in pre-
school education for disadvantage children”. This project is under auspicious of Erasmus+ 
Programme, it is a K2 project (Key Action 2) about Cooperation for innovation and the exchange of 
good practices, Strategic Partnerships and specifically Strategic Partnerships for school education. 
The main objective of this project is the development of innovation in childhood education. 
This project is being implemented in Madeira (Portugal), in the Kindergarten call Rochinha. Portugal is 
the leader with Spain (University of Cádiz) and Poland (University of Zielona Gora). It started in 
September 2016 and will run till August 2019. 

The aim of the project is to promote inclusive education by giving the children in situations of 
economic disadvantage the opportunity to developing their potential and providing those tools to 
improve their future. By focusing on the Multiples Intelligences (Gardner‘s multiples intelligences 
theory) is tried to develop their creativity and engagement, giving the children the tools to overcome 
their disadvantage situations by a new technological training in 3D design and printing. 
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2 3D DESING AND PRINT AS EDUCATIONAL RESOURCES 
The development of new technologies is transforming society and, therefore, education. The great 
challenge of the teachers is to know, understand and implement in the classroom these new 
advances, not only changing the support in which to learn the student, as in many cases, but, 
promoting development of new learning, skills and abilities in our students. 

3D printers are machines that, from the creation and design of digital files, generate objects from 
different materials (molten plastic, resin, metal, dust, etc.). This technology has also come to be called 
rapid prototyping [1]. The lowering of this technology in recent years has allowed us to think about its 
use for educational contexts [2].Already in the 2013 annual report of the Horizon Project of the NMC 
was estimated that 3D printing would have widespread adoption in a few years in the educational field. 
According to this report, digital manufacturing would have a major relevance in education, science and 
creative research, and ensured that 3D printing would become one of the trends to be adopted in 
higher education within a period of four to five years [3]. The 2015 report states that the potential is 
even greater as this type of technology becomes more accessible: 

"Creativity, design and engineering are making their way to the forefront of educational 
considerations... Advocates of education makers emphasize the benefit of students involved in 
solving higher-order creative problems through practical approach to design, construction, and 
iteration. The question of how to renovate or reuse classrooms to meet the needs of the future 
is being addressed through the concept of the makers of workshops or workshops that provide 
the tools and learning experiences necessary to help people carry out their ideas [4]. 

3D technology offers new ways to address the learning/teaching process. From this perspective, the 
3D printer opens a range of possibilities to teachers that until now was difficult to cover, using this tool 
for the development of entrepreneurship and creativity in its students, as well as through the creation 
of new materials. As Zabalza and Zabalza point out today [5], the Faculty of Early Childhood 
Education faces the challenge of linking their training to the acquisition of competencies that are 
effective in improving the quality of education.  

For a teacher to help children develop their full potential is essential, as they are developing their 
inherent abilities [6]. Intelligence, creativity and entrepreneurship are fundamental skills in today's 
societies to create a new perspective and improve the future life. The importance of creativity for 
education is obvious, so Skinner states that giving children the opportunity to experience creativity will 
enable them to: make connections, express and challenge ideas, problem solving, develop self-
esteem, etc [7]. In a more global perspective Dino states that "The ability to produce and implement 
new useful ideas is fast becoming the fundamental attribute for the use of knowledge and the increase 
of quality of life” [8]. 

To our understanding the use of these printers from the first years of schooling is very favorable. 
Nowadays, all children from the earliest childhood are related to their technological environment, partly 
promoted by parents, who do not want their children to be left behind, and partly because of the fun 
and attractiveness of mobile phones, tablets and computers. It is about creating an accessible 
technological environment and from the earliest years of schooling can physically create toys, letters, 
puzzles, etc. Beyond a computer, the 3D printer allows them to learn in a different way, creating real 
things, bringing ideas from the imagination to the physical and real world, moreover, connecting the 
computer with the tangible world. New emerging technologies, such as 3D printing, are an intrinsic 
part of today's life and consequently adjustments in education. 3D printing promotes motivation in 
students and allows them to go beyond theoretical concepts to practical products, which has an 
extraordinary impact on the imagination of children, because the ideas of children can be transformed 
into objects of real life [9].  

It is customary that 3D design programs are intended for use by engineers or specialists, ultimately 
focused on adults. In recent years, are appearing software adapted to young people and adolescents 
that do not need too much training, facilitates their use in the classroom. In addition. more recently, 
free programs have appeared that can be used by children. An example is Tinkercad that is simple to 
use, its appearance is attractive and, with a few hours of training, pupils can acquire a lot of skill in its 
use. The designs are very basic and come from direct design options (geometric shapes, letters, 
symbols ...) that appear in a series of drop down menus in the right. With them, students can create 
simple objects to make toys, prototypes, home or classroom decoration, jewelry and an endless list of 
possibilities. 
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Thanks to the different programs of 3D design adapted for the different educational stages we can 
initiate the students of Childhood Education in the 3D design. 

Smallest learning objectives will be: 

− to promote the development of creativity 
− to give the child autonomy and self-confidence 
− to improve  problem solving skills 
− to promote self-esteem 
− to develop the outstanding intelligences of each student 

This proposal has participated in a European competition, more specifically in the named K2 that has 
been highly valued. It proposes to promote creativity through the multiple intelligences of Gardner with 
3D printers in students with economic difficulties, support equity and inclusion favoring new learning 
and opportunities for students in situations of disadvantage. Through concrete activities will be worked 
the 8 multiple intelligences (linguistic, kinesthetic, musical, spatial, logical-mathematical, intra and 
interpersonal, natural and scientific intelligence). Activities with children will include the "Creativity 
Day" where children will develop their creative skills and the 8 intelligences emphasized by Gardner's 
theory. 

This project is currently in its initial phase and will be implemented in schools in Poland, Portugal and 
Spain. Soon a manual or teaching guide will be published so that any teacher who is interested in 
using this new technology can do it in their classrooms. 

3 DREAM MAKERS FRAMEWORK 
The Dream Makers Project fundamentals are these three core concepts: Creativity, Multiple 
Intelligences and 3D Technology. The ground-breaking nature of this project is clear in the 
combination of these variables to help children in disadvantage situations, promote social inclusion, 
bilingualism skills and, ultimately, the development of a new methodology for the Early Childhood 
school education curriculum (Figure 1). 

 
Figure 1. Project conceptual diagram 

The priority of the Dream Makers is to develop a new educational method to fight childhood poverty, 
through innovation and a quality childhood care.  It will be established in a course of three years (from 
September 2016 till August 2019) and with participants from 4 to 6 years old. It is an experimental, 
action-research, longitudinal study with pre and post-test. It is being implemented in Portugal at a 
kindergarten in Madeira Island, and next will be implemented in Spain and in Poland. Dream Makers 
project follows a social science methodology. 

The core of the project is the development of “Creativity Day’s”, which are monthly days with activities 
aimed to developed one of Gardner Multiple Intelligences and creativity, while, simultaneously, making 
use of the emergent 3D technology.  The biggest innovation of the project is the synergy between 
different fields of studies, namely social sciences and technology. By developing children skills 
through social sciences methodologies we aim to help them to gain a better perspective of life and 
their future; but by introducing 3D technology we aim to develop a must needed skill in this century: 
digital abilities. The activities surrounding 3D will focus on the abilities to develop modelling skills in 
age appropriate software and then bring the children imagination and idea to reality, by printing it in a 
3D printer.  

Figure 1. Project conceptual diagram 
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Evaluation follows three major directions: children skills; teachers/educators perceptions and 
parents/legal guardians’ perceptions. Children, their legal guardians and their teachers will be 
evaluated to control the project achievements regarding gain or abilities development. We introduce 
the evaluation of children’s teachers and parents perceptions of their skills in creativity, multiple 
intelligences and technology, because understanding how they view themselves and if they perceive 
their skills as important and applicable in their daily and working lives can give us information of how 
they as teachers and parents may influence or not their students and children behaviors and skills 
development. For these measurements psychological tests such as Raven Progressive Matrices and 
a Creativity Test will be used; also pedagogical tools, developed specifically for the project to evaluate 
academic achievement, technological skills, bilingualism and teachers/parents perceptions, resorting 
to semi-structured interviews, questionnaires and/or observational grids will be used. Participants of 
the Creativity’s Days are children with four years old, in the first year of the project, with economic 
difficulties. The economic difficulties were measured through the children who are awarded school 
social support or that were indicated by school as being children in need. The children are expected to 
participate in the project during its duration. The project also focus on the partner organization staff 
who will be receive training in each of the partner countries to developed their skills and bring new 
insights to each one of the organizations and to the project implementation and development. As seen 
the project involves diverse methods and a diversification of ideas from varied fields, but is in these 
connections that we aim for innovation and for the development of a new extra-curricular program that 
we hope we make a difference in the children social and economic lives. The project is being 
developed in Funchal, Madeira with children who are in economic disadvantages, from this 
perspective, the project not only supports the materials and resources necessary for the 
implementation of the learning program, but also provides them with food, displacements and even 
some needs for clothing or footwear that they may have. It would not be logical to provide them with 
innovative training and not cover the basic needs of these children in poverty. 

4 PRE-TEST EVALUATION 

At the present day Dream makers is being implemented in Infantario da Rochinha in Madeira Island, 
but in Spain a pre-test evaluation of children creativity is implemented too, in order to develop the 
project in a kindergarten. Creativity is evaluated with 4 creativity categories: fluency, flexibility, 
elaboration and originality. 

The pre-test (see annex 1) consist in 3 questions which children answer by drawing. The questions 
are: 

1 Say everything you could do with a cardboard box. 

2 Say everything you can remember with the green color. 

3 Look at the picture. Imagine everything that may happen in this scene. 

The Spanish pre-test is implemented in an ordinary school. Children are not selected about the 
economic situation.  In Spain and Poland the project will be implemented in an ordinary classroom, 
without a pre-selection of students in economic disadvantage. The participants are 4 years old, and 
belong to the Manuel de Falla a school located in Jerez de la Frontera. The number of children 
participants is 22 and the results are bellow: Flexibility 16 children; Elaboration 5 children; 
Originality 1 child.  

We are in the first stage of data collection. As an example (see annex 2) of questionnaire we want to 
show how the children answered the questions. It is our first school for data collection and we are very 
satisfied with the children’s answers. They are 4 years old and we can see (annex 2) how the children 
write the answer and then they draw.  

The results have to analyze through standards evaluation’s project. While waiting definitely results, 
preliminary results have shown a deficit in creativity at early age, therefore it is appropriate to work in 
this approach.  

5 CONCLUSION 
The future holds uncertainty, the best we can do to our children is give them tools that will help them 
adapt and transform their own future. The Dream Makers project is an innovative and creative 
approach to education. We bring together a set of variables from different psychological, pedagogical 
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and technological fields that composed a complex project. Its complexity help us understand that to 
fight social inequality we have to focus on multidisciplinary perspectives and start from a young age. 
We need to help our children develop their inner strengths and by doing that give them hope in their 
current and future live.  

The advancement of new technologies offers the teachers new tools and new ways of approaching 
learning/teaching processes. From this perspective, the Dream Makers aims to be a new methodology 
to extra-curricular activities and to be a new “light” in education. Old curriculum do not fit in our current 
changing world, we must find new ways to approach education and with this project we hope to do just 
that, by focusing in the children own abilities, their strengths and their imagination. 
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ANNEX 1  

Creativity Test for Kids 

1. Say everything you could do with a cardboard box. (2 min) 

 

2. Say everything you can remember with the green color. (2min) 

 

3. Look at the picture. Imagine everything that may happen in this scene.   
(max. 4 min). 
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ANNEX 2 
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