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The eCraft2Learn Ecosystem

The eCraft2Learn ecosystem is built on the ideas of inquiry- and design thinking-based approaches. We shall utilise an inquiry-based approach, more
specifically called project-based learning (PjBL). PjBL is based on inquiry and problem-solving processes in the subjects areas of science, technology,
engineering and math. The eCraft2Learn project will actively pursue and foster the inclusion of the arts in the development and implementation of
PjBL. In PJBL, the learning process is constructed around projects in which the students are working (see Blumenfield et al., 1991). Students have the
freedom to choose the subject matter and to define the central content of the project they want to work with. Products like computer animations and
websites can trigger communication and collaboration (see Blumenfield et al.,, 1991; David, 2008; Helle, Tynjala, & Olkinuora, 2006; Tal, Krajcik, &
Blumenfeld, 2006). Students develop their own questions, which are open-ended and which may lead to diverse solutions (Savery, 2006).
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The eCraft2Learn pedagogical model enhances learn-
er's awareness of learning process and self-regulation
(which includes self evaluation). It promotes learner’s
personalised learning pathway by enhancing the design
of technology implementation and designing the neces-
sary support available (WP4). Pedagogical model also
meets users’ needs and increase users’ engagement
through participatory design approach. Model supports
teacher’s role as a coach. The eCraft2Learn ecosystem
is designed to support learners, teachers, peers and
other stakeholders (e.g., facility managers) in making the
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The eCraft2Learn ecosystem consists of two interlinked parts: a technical core and a pedagogical core. As explained above, the pedagogical core of
the eCraft2Learn ecosystem in based on PjBL.

The pedagogical core consists of 5 interlinked stages: ideation, planning, creation, programming and sharing.

The technical core of the ecosys-
tem, provides technical solutions
to support the implementation
and deployment of the pedagogi-
cal core (PjBL). As such the techni-
cal core includes: physical elec-
tronics (e.g., Arduino boards,
Raspberry Pi, resistors, LEDs,
sensors, 3D printers, etc.), and a
unified user interface (digital plat-
form) through which different
digital tools can be accessed. Each
of the five pedagogical stages is
supported by the technical core as
indicated below:

Co-design, co-create sustable
computer-supported artefacts
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STEAM (science, technology, engineering, arts and math)

STEAM is used here as an educational approach to learning. In this approach, science, technology, engineering, arts and mathe-
matics are seen as access points for guiding student activities, such as inquiry, dialogue and critical thinking, which enhance learn-
ing. This approach is assumed to produce students who take thoughtful risks, engage in experiential learning, persist in prob-
lem-solving, embrace collaboration and work through the creative process (see the following link: http://educationclos-
et.com/steam/what-is-steam/). Skills relating to the arts can be developed through product design. Introducing new digital technol-
ogies can encourage the incorporation of new materials and disciplines (see https://www.createeducation.com/blog/code-cre-
ate-corelli-college/)

STEAM provides a way to engage boys and girls of all ages to explore the idea of electronics and technology (Magloire & Aly, 2013).
The inclusion of arts and craft in science projects enables a space for creativity and innovation during the process. Electronics and
technology usually attract more boys than girls, and girls have traditionally been more attached to artefacts when the product was
meaningful to them (Magloire & Aly, 2013). According to Fristoe, Denner, MacLaurin, Mateas and Wardrip-Fruin (2011), girls’ inter-
est in creating games is mainly in the context of relationships, social interactions and storytelling. Therefore, working in teams
could fascinate girls because of the social interaction aspect (Makitalo-Siegl & Fischer, 2013) as well as arts and craft (Magloire &
Aly, 2013) to work with projects involving electronics and technology. Weber and Guster (2005) have studied gender-based prefer-
ences towards technology. The population of their study consisted of middle school students and high school technology educa-
tion classes. They found no differences in activity between genders; however, significant differences were found in relation to
design and use. ‘Females found design activities more interesting when males preferred utilising types of activities’ (Weber &
Guster, 2005, p. 59). Table 1 presents the top five activities among male and female students. ‘Since making is based on what is
personally relevant to an individual, it allows people of all backgrounds to pursue their interests and to use technological tools to
develop their own projects. It can create more channels for girls to positively identify with computer science and engineering
fields' (Intel Report, 2014 p. 7).




On gender and
technology

How to keep boys and girls
motivated?

Table 1. Activities rated
most interesting by male
and female students at
middle school and high
school levels (Weber &
Guster, 2005, p. 61)

Male students

Female students

Build a rocket

Construct an electric vehicle that
moves on magnetic track

Perform sample car maintenance
tasks on a car engine

Program a robotic arm

Design a model airplane that will
glide the greatest distance

Use a software-program to
edit a music video

Using a computer software
program, design a CD-cover
Design a model of an
amusement park

Design a school mascot image
to print on t-shirts

Design a ‘theme’ restaurant in
an existing building




Gender also has an influence on cooperation in groups. Previous
research indicates that students’ positive academic performance is
connected to single-gender conditions (see Harskamp et al., 2008;
Light, Littleton, Bale, Joiner, & Messer, 2000). This has been
explained in terms of similar working manner as well as attachment
(Greenfield, 1997; Newman, 1998; Whitley, 1997). However, there is
also evidence that gender conditions have no influence on the per-
formance of groups, even though it was found that there were
differences in terms of acting between mixed-gender and single-gen-
der groups (Makitalo-Siegl & Fischer, 2013; Underwood, Underwood,
& Wood, 2000). Male students are reported as being generally more
interested in computers; therefore, it might be easier for them to
work together on computer-supported tasks (Greenfield, 1997,
Newman, 1998; Whitley, 1997).

The use of e-textiles to integrate arts and STEM education in computing
education can broaden participation, especially among females (Pep-
pler, 2013, p. 38). E-textiles are cloths or other textiles that include
electronic components that are often woven in. The e-textile design
includes creative coding, the artistic envisioning of material science and
inventive electronics (see Peppler, 2013). There are several examples of
how to maodify clothes and shoes using electronic components on the
internet. Using 3D-printing, micro processing technology and Arduino,
students animate toys, clothing and artworks without working on
screen-based programming and more academic work, which does not
appeal to all students. In this way, we can capture the interest of
students who would rather do and make things within the new comput-
er sciences (see https://www.createeducation.com/blog/code-cre-
ate-corelli-college/).




Personalised learning

The cross-cutting idea of the eCraft2Learn pedagogical design is personalised learning, which is a progressively student-driv-
en model. Zmuda, Curtis and Ullman (2015, p. 7) note that in ‘personalised learning, a student is deeply engaged in meaning-
ful, authentic, and rigorous challenges to demonstrate desired outcomes'. Personalised learning also serves as a base for a
project-based approach because of meaningful and authentic challenges. Moreover, the project-based approach includes
different stages whereby the student is proceeding progressively. It is a student-driven model with more or less degrees of
freedom, depending on the student’s prior knowledge and experience and the task and goals of the curriculum.

We endeavour to connect the project to a realistic context - students’ everyday life - so that they can see the relevance of this
project and the connection between school (school subjects) and the world outside of school (see also digital fabrication and
making in education, Blikstein, 2013; Gershenfeld, 2007). Students explore the world in order to identify questions or puzzling
situations, which might then turn out to be a problem for which they have to find a solution. The student plays a central role
in project-based learning, which gives him/her an opportunity to engage in in-depth investigation of worthy topics. This
approach gives the learner greater autonomy when constructing personally-meaningful artefacts, which are seen as the
representations of their learning (Papert (1980),Grant, 2002, p. 1).

We do know that inquiry-based learning processes and working in teams can be challenging for students (Kollar, Fischer, &
Slotta, 2007; Linn, 2006). In particular, when students are mostly working in teams, they face several challenges, which might
occur due to lack of engagement on knowledge-construction processes regarding formulating questions, challenges, collect-
ing evidence, interpreting results, explaining and evaluating these explanations and the process or different processes of
project work (Makitalo-Siegl, Kohnle, & Fischer, 2011). Therefore, support should be offered in order to help students with the
inquiry-based and design-thinking processes as well as with working in teams. This kind of support might require expert
guidance or scaffolding as well as small group scripting. However, an open question is whether those students who are facing
challenges are using the help that is available from multiple sources (e.g. teachers, peer learners, experts, the online environ-
ment; see Makitalo-Siegl & Fischer, 2011; Huet et al., 2013).
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