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Implementing a Maker Culture in Elementary School - Students’ Perspectives 

This study investigated students’ perspectives on working and studying within a maker 

culture context. Participants were 5th-grade students (n = 18) in a Finnish elementary 

school who worked on a fabrication project for 5 days. The data consisted of student 

questionnaires (n = 18), group presentations (n = 5), and the final fabrication products (n = 

5). The findings indicate that students were satisfied with their maker projects in terms of 

their own contribution as well as their group’s work. Students reported that they learnt 

various skills, including technical skills, English language and study skills. Although 

digital fabrication was emphasized in the project, students mostly fabricated the elements 

for their final product using traditional fabrication methods. The findings from this study 

can be helpful for designing effective maker projects in primary education settings. 

Keywords: maker culture; digital fabrication; design-driven education; 21st-century skills, 

elementary school 

Introduction 

There is a growing interest worldwide in revolutionizing education. A variety of new ideas have 

taken shape and been adopted in attempts to transform the way we learn and teach in schools, 

thus making education better suited to our current reality. One of the latest concepts that has 

been seeping into the everyday lives of teachers and students is the maker culture idea (Blikstein, 

2013; Blikstein, 2018). A maker culture refers to a context where individuals or groups produce 

digital and/or tangible objects and, at the same time, engage in the design process when planning, 

testing, implementing and assessing different solutions for the problem at hand. 

(Papavlasopoulou, Giannakos, & Jaccheri, 2017). 

Students at all levels of education need to master a variety of skills required in the 21st 

century, including problem solving, productive participation in teamwork, use of information- 

and communication technology (ICT) and computational skills (Häkkinen et al., 2017; Krokfors 

https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Sofia%20Papavlasopoulou.QT.&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Michail%20N.%20Giannakos.QT.&newsearch=true


 

et al., 2011). One way to support the development of students’ 21st-century skills is to engage 

them in maker culture activities and to provide them with opportunities to creatively solve open-

ended problems together (Bekker, Bakker, Douma, Poel, & Scheltenaar, 2015; Blikstein, 2013; 

Pucci & Mulder, 2015). 

Although the maker culture has its root in learning by doing and constructivism, 

nowadays it includes digital fabrication, where various technological devices and software, 

physical computing and programming are used for solving complex problems (Papavlasopoulou 

et al., 2017). And while the maker culture approach was traditionally used only in the field of 

computer science, it has recently been recognized as also having value in the field of education 

(e.g., Heikkilä, Vuopala, & Leinonen, 2017). In Finland, the national curriculum highlights 

learning by doing, collaborative learning, project-based learning and phenomena-based learning, 

and all these ideas can be put in practice in the context of a maker culture. 

In recent years, there has been a growing number of empirical studies related to a maker 

culture in K-12 education (e.g., Blikstein, 2013; Halverson & Sheridan, 2014; Heikkilä et al., 

2017; Papavlasopoulou et al., 2017; Vossoughi & Bevan, 2014). In these studies, both learners’ 

(e.g., Sheridan et al., 2014) and teachers’ (e.g., Heikkilä et al., 2017) perspectives have been 

taken into account. Although in these studies the duration and type (solo, peer or collaborative) 

of various maker projects in educational context varied, similar type of learning outcomes were 

reported. Students participating in maker culture activities learnt mainly about fabrication 

processes (Chu, Angello, Saenz, & Quek, 2017) and gained technical skills as well as study skills 

like reflection, debate, teamwork and problem solving (Galaleldin, Bouchard, Anis, & Lague, 

2016; Sheridan et al., 2014). In addition, studies have reported increased interest and confidence 



 

towards technology use when engaging in maker activities in elementary school context 

(Eriksson, Heath, Ljungstrand, & Parnes, 2018; Holbert, 2016).  

Freedom and creativity were found to be the main motivators for students to engage in 

maker activities (Smith, Iversen, & Hjorth, 2015; Somanath, Morrison, Hughes, Sharlin, & 

Sousa, 2016). It has also been reported that, in general, students enjoy studying and working in 

the maker culture context (Chu, Angello, Saenz, & Quek, 2017; Posch & Fitzpatrick, 2012; 

Sheffield, Koul, Blackley, & Maynard, 2017), especially when the maker projects has been 

loosely structured and the students are given a freedom to choose the projects they want to 

implement (Bar-El & Zuckerman, 2016; Bekker, & al., 2015; Schwartz, DiGiacomo, & 

Gutierrez, 2013). Also, working in groups within a maker project has been reported to be 

enjoyable for students (Blackley, Rahmawati, Fitriani, Sheffield, & Koul, 2018). However, as 

highlighted in the study by Smith, Iversen and Hjorth (2015), it is essential that a teacher frames 

a design challenge well or the learners may lose interests and motivation, which in turn might 

weaken their engagement. 

Although there has been a growing interest in implementing the maker culture idea in 

educational settings, there is a lack of empirical research focusing on the possibilities and 

authentic experiences of implementing a maker culture in formal education (Papavlasopoulou et 

al., 2017). Therefore the aim of this study was to provide insight regarding students’ perspectives 

of working and learning with a group in the context of a maker culture. Our specific research 

questions were the following: 

(1) How did the students assess their own and their groups’ work during the project? 

(2) What content did the students perceived that they learnt during the project? 



 

(3) What elements did the final fabrication products included? 

Background 

Learning by making 

The idea of a maker culture has been around for a long time, and the affordances of the maker 

culture to learning are multifold (Blikstein, 2018). Having its theoretical origins in Papert’s 

constructionism, Dewey’s experiential education and even Freire’s critical pedagogy, it places 

the learner firmly at the centre of the learning process with a focus on the connection to real-

world issues and meaningful problems. However, as the focus in formal education shifted 

towards content acquisition in the latter half of the past century, making and creating were 

relegated to hobbies or extracurricular activities. In addition, the rapid expansion of affordable 

digital tools has diminished the importance of physical creation even further. 

Despite these changes in modern society, learning scientists have rediscovered the maker 

culture concept as having benefits for academic learning (Halverson & Sheridan, 2014). They 

have found that when engaging in maker culture activities, students develop a sense of personal 

agency, improve their self-efficacy and self-esteem and become members of a community (Chu, 

Schlegel, & Quek, 2017; Halverson & Sheridan, 2014). Therefore, the experience of learning 

through making can be empowering and can nurture students’ creativity and inventiveness 

among other 21st-century skills (Blikstein, 2013). Maker activities can be applied for multiple 

learning purposes including various aspects of science, technology, engineering and mathematics 

(STEM) (e.g. Chu, Angello, Saenz, & Quek, 2017; Davidson & Price, 2017; Marsh, Arnseth, & 

Kumpulainen, 2018; Posch & Fitzpatrick, 2012). Thus, educators are looking into possible ways 

of promoting a maker mindset, not by turning away from digital technology, but by incorporating 



 

the use of digital media to enhance learning (Halverson & Sheridan, 2014). One way to engage 

learners in maker culture activities is through a design-based approach (Bekker et al., 2015).  

The role of design-driven education 

Design-driven education can be defined as learner-centred project work in which the students 

have an active role in every phase of the learning process, including planning, execution and 

evaluation (Nelson & Stolterman, 2003). The idea of design-driven education also includes 

students and teachers collaborating together throughout the process. The teacher’s role is to 

support and guide the students and to encourage them to collaborate in order to find relevant and 

innovative solutions to a task (Bekker et al., 2015). Furthermore, the idea of design-driven 

education emphasizes the role of the students’ own expertise and interests as well as importance 

of integrating outside experts into the learning process (Bekker et al., 2015; Seitamaa-

Hakkarainen, 2011). 

The design process starts with the realization that there is a disparity between our current 

and desired states and that bringing about a transformation requires intentional effort and actions. 

To produce solutions to complex societal problems one needs to have a specific skill set that 

includes the so-called 21st-century skills: creative and critical thinking, logical reasoning, 

problem solving, systems thinking, communication and collaboration. And by giving students 

opportunities to engage in design processes, experiment with design methods and approach 

problems with a focus on finding solutions, schools can prepare them to face a wide variety of 

problems, deal with difficult situations, think outside the box and generate innovative ideas not 

just within the school setting, but also later in life (Nelson & Stolterman, 2003). 

In the context of elementary education, maker projects have often been implemented as 

design workshops, with open tasks and loose instructions following the phases of design process: 



 

brainstorming possible solutions, building prototypes, fabrication and evaluation (Bar-El & 

Zuckerman, 2016; Bekker & al., 2015; Bers, Strawhacker, & Vizner, 2018; Blackley et al., 2018; 

Holbert, 2016; Schwartz, 2013). In these projects, students typically work with peers (Chu, 

Angello, Saenz, & Quek, 2017) or in small groups (Blackley et al., 2018; Sheffield et al., 2017), 

while teacher’s role is to be a facilitator or a mentor who instructs the students when necessary 

and maintain their motivation (Chu, Angello, Saenz, & Quek, 2017; Sheffield et al., 2017). 

Digital technology and programming in maker culture 

The presence of technological advances in everyday life is transforming the world, including the 

educational field. Therefore, the use of various technologies is a natural part of solving problems 

within a modern maker culture (Blikstein, 2013). However, technology needs to be supported by 

a learning environment that fosters a constructionist approach (Katterfeldt, Dittert, & Schelhowe, 

2015) and in which learners can engage in hands-on tangible actions (Goodyear & Retalis, 

2010). As a result, the use of technological devices that blend the physical and the digital worlds 

has become popular. The design and creation of ‘tangible interactive objects or systems using 

programmable hardware’ (Przybylla & Romeike, 2014, p. 2), such as minicomputers or 

microcontrollers, is known as physical computing and is one on the key learning skills in the 

21st-century. For example, learners can code a handheld programmable computer using a 

language such as JavaScript to connect it with sensors and servos to open a door, make lights 

blink or even create more complex outcomes. 

In physical computing, the aim is to promote the development of creative ideas and 

products rather than technical knowledge about technology (Blikstein, 2013). Learners start with 

a vision of their object and its interaction with the environment (Przybylla & Romeike, 2014) 

and then select the software and hardware, develop a prototype and test their results. Learners 



 

can receive immediate feedback while testing, and make adjustments if necessary, as they have 

the control of the object (Katterfeldt et al., 2015). The BBC micro:bit is an example of a pocket-

sized codable physical computing device (Sentance, Waite, Hodges, MacLeod, & Yeomans, 

2017) that allows learning through construction. Its main purpose is the use digital technologies 

in creative ways to foster science, engineering and technology skills. Micro:bit stimulates and 

supports understanding due to its tangibility. 

Sentance et al. (2017) stressed that with a constructionist approach, micro:bit can provide 

a compelling first exposure into coding, digital technology and computational thinking for 

learners of all ages. Combined with the current maker culture that fosters curiosity and 

motivation, students can learn about how programming can help them create solutions for real 

situations. Thus, instead of perceiving themselves as merely consumers, they can see themselves 

become producers of tangible products emerging from their own imagination (Katterfeldt et al., 

2015). 

Collaborative learning 

In addition to physical computing and ICT skills due to the technological advancements of the 

last few decades, collaborative learning is receiving increased attention in the educational 

context and is considered one of the essential 21st-century skills (e.g., Häkkinen et al., 2017; 

Volet, Vauras, Salo, & Khosa, 2017). Collaborative learning refers to situations in which learners 

work in groups to complete a common task and construct knowledge jointly through social 

interactions (Dillenbourg, 1999). The goal of collaborative learning is to develop learners’ 

understanding and to construct new knowledge through social interactions (Janssen, Erkens, 

Kirschner, & Kanselaar, 2009). Individual learning outcomes depend on how individuals’ 

commit to collaborative activities like argumentation, explaining and asking questions which 



 

enhance their understanding (Dillenbourg, 1999). One way to promote collaborative learning is 

to engage learners in joint maker activities where learners’ are required to negotiate about 

common tasks, share their expertise, and monitor the progress (Lockhorst, Admiraal, & Pilot, 

2010; Stager, 2013). It is generally recognized that collaborative learning enhances critical 

thinking, conceptual thinking and communicating skills. Effective and efficient collaborative 

learning can occur in a problem-solving learning situation (Kirschner, Paas, Kirschner, & 

Janssen, 2011), when individuals are put together to solve a complex task and where everybody’s 

contribution is needed and acknowledged. Collaborative learning, such as group work, team 

effort and on-time feedback from instructors, has been found to have a positive effect on learning 

outcomes and to enhance the learning experience (Inayat, Amin, Inayat, & Salim, 2013). 

As we can see, both design-driven education and the maker culture, including digital 

fabrication and collaborative learning, can have a positive influence on learning in schools. 

Smith et al. (2015) emphasize the need to combine these two approaches for maximum impact 

and to create a ‘hybrid’ learning environment in which various aspects of design-driven 

education and the maker culture is taken into account. In this study, we therefore designed this 

kind of hybrid environment, described below, and studied students’ views of their learning 

within a maker culture context. 

Methodology 

Context and participants 

This empirical research was implemented as a small-scale case study focusing on a specific, 

short-term event to analyse participants’ perceptions of their learning in a class context (Cohen, 

Jones, Smith, & Calandra, 2017). In this study, a case is defined according to Yin (2002) as a 



 

contemporary phenomenon in a real life context, and case study as an empirical inquiry that 

examines the case by addressing the ‘how’ question concerning the phenomenon. The purpose of 

the case study approach is to present an authentic and interesting case to audiences, and the 

nature of research is descriptive. Case study methods fits well into learning science research 

because of its holistic approach. Through a case study the phenomena can be understood deeply 

from the participants’ point of view.  

In this study, the starting point was to gather feedback from elementary school students 

concerning a group project in the context of a maker culture. The study was implemented in a 

Finnish elementary school located in the northern region of the country with two technology-

focused classes during the 2017-2018 academic year – one class of third graders and one of fifth 

graders. These classes provide space, time and materials for students to work with their hands, 

using creativity and design artefacts from everyday life. The school has several facilities which 

support different kinds of fabrication projects, such as 3D printers, laser cutters, milling 

machines and computers. As part of their normal school days, the students carry out technology 

projects focused on everyday topics. Collaboration with local companies, national projects and 

the University of Oulu provides a context for these projects. 

The fifth graders implemented a digital fabrication project both in school and at the 

FabLab at the University of Oulu. FabLab provides several options for both digital and 

traditional fabrication, an ideal space and facilities to implement the maker culture idea. FabLab 

was originally founded at the Massachusetts Institute of Technology by professor Neil 

Gershenfeld in 2003, and since that time the concept has spread all over the world. Basically, 

FabLab is an open space for different kinds of fabrication projects. It provides a variety of 

equipment, including laser cutters, 3D printers and computer-controlled milling machines, as 



 

well as software for programming and sketching. In additional, it equipped with tools for 

traditional fabrication, such as sewing machines, saws, scissors, screwdrivers and so on. All 

FabLabs are interconnected, and a product that has been fabricated in one FabLab can be 

replicated in another (Gershenfeld, 2012). 

The duration of the project was five days, and on each day the students worked for 5 

hours. The task was to design a house for the class mascot “Masa”, a miniature dinosaur. The 

teacher gave the following collaborative task to the students: “Masa is our mascot who lives in 

northern Finland. In the winter it is very cold and Masa does not have any warm place to stay 

overnight. So he needs a house. Your task is to design and build him one. Each small group will 

build one room, and finally all rooms will be put together”. The students were directed to follow 

the design process (see Figure 1), and each group planned and constructed one room for the 

house (which were then all put together for the final fabrication product). Groups negotiated and 

decided by themselves which room they wanted to build, and in the end the house included a 

disco, a sauna, a doctor’s room, an office, and a bedroom. Students used micro:bits for the home 

electronics (e.g., LED lights and a fan), 3D printers for the furniture, a laser cutter for the walls 

and for some furniture and clay and fabric for the furniture. 

[Figure 1 near here] 

The students (n = 18, 12 males and 6 females) were divided into five small groups by the 

teacher. Each group had their own facilitator, who was a university student in the field of 

education and technology. The facilitator’s role was to script the design process and support 

students’ collaboration during the project. In general, the script was quite loose and provided a 

lot of freedom for the students to design their own projects. Altogether there were three phases in 

the project: the planning phase, the application phase, and the evaluation (presentation) phase. 



 

The planning phase occurred in school on the first day. The students planned the type of the 

room they wanted for their mascot, furniture and other elements they wanted to include into the 

room, skills and technologies they needed to fabricate the room and the materials they would 

need. The students also divided up roles and responsibilities; for example, one group member 

was responsible for coding the micro:bit, one for interior design and one for cutting pieces for 

the room. However, they were encouraged throughout the process by their facilitators to 

collaborate in different phases of the design process. 

The second and third day comprised the application phase, when the students started 

turning their design into reality in FabLab. Each small group picked the materials (acrylic or 

plywood) that their room would be made of and took turns using the laser cutter and cut out the 

pieces for their room. Then each group started to assemble their room, and some of the students 

started to shape some parts of the furniture with clay, foam, or wood. Additional materials were 

brought from the school including fabric, stones and micro:bits. 

After designing and creating about 90 percent of their room, the students returned to their 

classes to complete their work on the fourth day. The presentation phase was on the fifth day, 

when the students planned and created PowerPoint presentations and put the final touches on 

their rooms. The final presentations included a reflection of the project (i.e., what we learned, 

how we worked, how the work was divided and what materials we used) and a video introducing 

how Masa spends his day in their room. 

 Data collection and analysis 

The primary empirical data of this research consisted of student questionnaires (n = 18; see 

Appendix 1) with both Likert-scale and open-ended questions and the final fabrication products, 

i.e., the rooms for Masa, the mascot (n = 5). Additional data consisted of the final group 



 

presentations (n = 5). According to the case study method both qualitative and quantitative 

analysis methods were applied (Yin, 2002).  A qualitative, data-driven content analysis (Chi, 

1997) was used to analyse the students’ responses to the open-ended question “What did I learn 

from this project?” in the questionnaire data and the final group presentations. Descriptive 

statistics (i.e., frequencies and mean values) were used in the analysis of the Likert-scale 

questions and final fabrication products as well as to quantify the results of the qualitative 

content analysis. 

In practise, related to Research Questions 1 and 2, the qualitative content analysis of the 

questionnaires (open-ended question “What did I learn from this project?”) and group 

presentations (open-ended question “What did we learn?”) proceeded through four phases. First, 

the unit of analysis related to each research question was separated from the data. The unit of 

analysis was either one or more sentences, each including one meaning within them. While the 

fifth graders typically wrote only short answers with one or two sentences, the unit of analysis 

was one answer. In the second phase, the preliminary coding scheme was formulated, and each 

unit of analysis was placed in one of these categories. In the third phase, the coding scheme was 

tested and then reformulated. Finally, the number of codings per each category was calculated. 

The coding scheme is presented in Table 1. 

[Table 1 near here] 

Related to Research Question 1, the answers to the open-ended question, “How did I feel 

during the project? Why?” were categorized as very positive (i.e., “Very good since it was fun”), 

quite positive (“I felt semi-okay”) or mixed (“It was fun and hard”) depending what kinds of 

feelings students expressed in their answers. 



 

The analysis of the final fabrication products proceeded through three phases (Research 

Question 3). First, all elements each room included were listed, and secondly, categories 

describing these elements were formulated. Categories were micro:bit-related elements, 3D-

printed elements, laser-cut elements and elements fabricated as traditional handicrafts (i.e., 

cutting, formulating clay, sewing, etc.). Thirdly, all the elements were allocated into one of the 

categories. Finally, the total number of elements per category was calculated. The coding scheme 

is presented in Table 2. 

[Table 2 near here] 

Results 

How did the students assess their own and their groups’ work during the project? 

Based on the analysis of the questionnaires, we can conclude that the students mostly felt that 

they participated actively and productively in the group work (see Table 3). All the students (n = 

18) agreed with the statement “I contributed useful ideas”. In addition, almost all students (17 

out of 18) agreed that they participated in the group activities and that they listened to others in 

their group. Also, most of the students (16 out of 18) agreed they completed their work on time. 

The number of the students who agreed with the statement ‘I helped others in the group’ 

accounted for 15 out of 18, which means that only 3 students disagreed with this statement. In 

conclusion, most of the students chose a smiley face or a big smiley face for these statements and 

were pleased about their individual work in their groups. However, in the open-ended questions, 

5 students stated that they needed to improve their group work skills in order to better participate 

in the project work. 

[Table 3 near here] 



 

Also, according to the results of the analysis of questionnaires, students were also mostly 

satisfied with the group work; they strongly felt that they had done an excellent job on the 

project and were satisfied with the outcome (Table 4). The students assessed their group work 

even more positively than their individual participation and contribution (more “totally agree” 

responses). All the students agreed that they completed their group work on time, with 15 

students “totally agree” and the remaining “agree”. Besides, 17 students agreed with the other 

four statements: “We did an excellent job”, “We worked together”, “We helped each other” and 

“We shared and listened to each other’s ideas”. To conclude, most of the students held the 

opinion that their collaboration and cooperation in their groups were satisfactory. 

[Table 4 near here] 

In addition, most of the students (15 out of 18) expressed positive feelings towards 

studying in the maker culture context: “It was fun and nice to do this project”, “This was so 

funny and easy” and “I feel good because we finished our project”. Two students expressed that 

working on the project was “semi-nice” or “quite ok”. Also, two students expressed mixed 

feelings towards the project: “Because sometimes there were feelings of success and failure, 

sometimes I was frustrated because something didn’t work” and “It was fun and hard to make, 

but with teammates we did it fast”. 

What content did the students perceived that they learnt during the project? 

As illustrated in Figure 2, all the students (n = 18) expressed that they learnt about programming 

or other technical skills like using Tinkercad, as the following quotes illustrates: “I learnt how to 

code a rainbow micro:bit” and “I learnt to make LEDs and code micro:bit”. In addition, the 

students described that during the project they increased their English language skills (f = 5; “I 

now know more English”) and also improved their study skills (f = 3; “I learnt group work”). 



 

Only two students mentioned that they learnt nothing or couldn’t express what they did learn 

during the project. 

[Figure 2 near here] 

When looking at the group presentations, the findings were similar compared to the 

questionnaires except in their presentations students emphasized various technical skills as their 

main learning outcomes: “We learnt more about using Tinkercad and more about 3D printing. 

We also learnt a little bit of Spanish and English” (Group 3). In almost all (4 out of 5) group 

presentations, the use of micro:bit was mentioned as a learning outcome. Other skills mentioned 

were Tinkercad and 3D printing (2 out of 5), laser cutting (2 out of 5) and traditional handicrafts 

(2 out of 5). Also, in two presentations improved English language skills were mentioned. 

What elements did the final fabrication products include? 

Although this project was mostly a digital fabrication project, ‘traditional handicrafts’ were 

primarily used (see Figure 3). Traditional handicrafts refers here to using a sewing machine, 

sawing, cutting, gluing, etc. In all five rooms, 31 elements were fabricated ‘traditionally’, 

including curtains, carpets, miniature books, pillows, blankets, sofas and paintings. Four rooms 

included some laser-cut elements (f = 14), such as for the walls for the house and furniture. Also, 

four rooms included some digital objects coded with micro:bit (f = 7). These objects were mostly 

LED lights. Four groups also had some 3D-printed elements, like a TV, printer and some 

furniture, in their rooms (f = 5). 

[Figure 3 near here] 

As can be seen, there were two rooms in which both digitally fabricated (micro:bit, 3D-

printed and laser-cut elements) and traditionally handcrafted elements were included. In three 

rooms, there were three different types of elements. As mentioned earlier, the common feature of 



 

all five rooms was that traditionally produced elements had a main role. Picture 1 illustrates a 

room that included all four types of elements: laser-cut wooden walls and a shelf, micro:bit-

coded LED lights on the ceiling, a 3D-printed TV and screen on the table, printed paper 

magazines on the shelf and a sofa and carpet cut out with scissors. 

[Picture 1 near here] 

Discussion 

The purpose of this study was to investigate elementary-aged students’ perceptions of their 

learning and studying in the context of a maker culture. The main results indicate that the 

students were satisfied with their projects in terms of their own participation and contribution as 

well as their group’s work. They also expressed positive feelings towards the project. In other 

words, students found the maker approach to learning enjoyable. These findings correspond with 

findings from earlier studies (e.g., Posch & Fitzpatrick, 2012; Sheridan & al., 2014) which claim 

that young students generally find pleasure and hold positive attitudes with being involved with 

maker activities, as these provide different kinds of learning experiences that are novel and 

exciting compared to their usual school day environment. Sheridan and colleagues (2014) 

concluded that working in multidisciplinary makerspaces can fuel engagement and innovation, 

and the findings of our study also confirm this statement. 

Our findings are also in line with earlier studies (Chu, Quek, Bhangaonkar, Ging, & 

Sridharamurthy, 2015; Posch & Fitzpatrick, 2012) through the demonstration that the students 

learnt various skills while participating in maker activities. In our study, students reported that 

they mainly learnt technical skills, including programming, but also English language skills and 

study skills. It can therefore be concluded that the students’ awareness about technology, maker 

culture and programming was increased, which is in accordance with the findings from Chu and 



 

colleagues (2015) and Posch and Fitzpatrick (2012), who found that maker activities improve 

learners’ awareness of the potential and challenges of technology. However, in the studies by 

Chu and colleagues (2015) and Somanath et al. (2016), soft skills like collaboration were 

highlighted as main learning outcomes, while in our study technical skills were mostly 

emphasized. 

The framing of the design challenge was based on an agreement between the teacher and 

the students that the class mascot needed accommodation before the change of seasons. While 

this decision making did not allow the students to do research freely to discover existing needs 

they could have addressed through designing, the students did have a high degree of freedom 

within the overall challenge. Analysis about how things could be done better was ongoing in 

terms of appropriate material or technology use, or regarding the rescaling or replacing of items 

as well as the allocation of tasks within teams. 

Although digital fabrication was emphasized in our project, students mostly fabricated 

the elements for their final fabrication product using traditional fabrication methods such as 

sewing, cutting with scissors and gluing. One reason for this might be that these traditional 

methods are more familiar and therefore ‘safer’ to the students as reported by Somanath et al. 

(2016), who found that the use of common materials and art supplies creates an appropriate 

comfort level in maker activities for students who feel particularly intimidated by electronic 

components and who prefer, as a starting point, to prototype and build something with more 

familiar materials. 

As for the nature of this project, the students were confronted with a design challenge that 

was practical and based on a real-world object (the mascot’s house). This fact helped them 

contextualize the problem and encouraged them to explore different materials and their own 



 

interests as suggested by Smith et al. (2015) and Somanath et al. (2016). Task formulation as 

well as the availability of versatile materials are key factors in engaging students in maker 

activities. 

According to the reflection and feedback from the students, the project considerably 

engaged the students in maker culture activities in the learning environments of school and the 

FabLab. The project involved the learners working out their ideas by using their hands and other 

devices, which is in alignment with the idea of learning by doing. We can affirm that this 

experience led to an improvement in the students’ traditional handicraft skills; a deeper 

knowledge of modern fabrication machines, such as 3D printers and laser cutters, and 

electronics; and also insight in computational thinking. Moreover, the finished products reflected 

the students’ independence regarding the division of labour and in organising their own work. In 

this fashion, based on the elements included in the rooms, the students completed the process of 

successfully designing a product and merging it with electronic gadgets to make a functional 

room. In addition, most of the students were satisfied with and positive about the rooms they 

designed and the final presentations they made. 

Conclusions 

This study contributes to the current discussion concerning applying the idea of maker culture in 

school context, and provides a successful example of collaboration among teachers and pupils of 

a primary school, students and teachers from the university, and staff at FabLab. It encourages 

people with various expertise to be involved in the implementation of a multidisciplinary maker 

project. 

This study has practical implications for the fields of both primary and teacher education. 

The results of this study can encourage teachers in primary education to integrate the idea of a 



 

maker culture into everyday school activities since it can promote student engagement and make 

learning enjoyable. While being an effective way to enhance students’ technical skills, maker 

activities can also have a positive effect on students learning skills such as collaboration and 

communication skills. 

Since fabrication projects in the context of a maker culture require careful task 

formulation and teacher facilitation throughout the process, it is essential that future teachers are 

equipped with 21st-century skills during their own education. Teacher training institutions 

should be prepared to train their students on how to make use of the affordances that maker 

spaces provide for learning. As learning is taking a more and more multidisciplinary approach, 

there is a need for prospective teachers to understand what skills they themselves need to possess 

to successfully integrate maker activities into their teaching repertoire, including knowledge 

about technology, collaborative problem solving, and design and other creative processes. 

The strength of this study is that it provides an authentic example of learning and 

studying in a maker culture context. This intensive multidisciplinary project combined both 

digital fabrication and traditional handicraft. It included textile work, programming, digital 

software, English language, and shed light on how to design projects that are well-structured and 

also leave autonomy for learners to explore, to design, and to create.  

This study has certain limitations, such as its small sample size. Although no 

generalizations can be made based on the present data, this study contributes research findings 

related to maker space by presenting evidence from a real-life learning situation within a maker 

culture from the students’ own point of view. In addition, time constraints caused some 

challenges for the data collection. Also, some small groups progressed more slowly than others, 

and they did not have time to complete the reflection task at the end of each work session and to 



 

write the progress report for the final presentation. Mostly the small groups reflected on the 

process at the end of the project. However, the work periods were intense, and the students were 

able to clearly remember the process and their progress at the end of the 5-day period.  

In our future research, we will focus on knowledge co-construction within a maker 

culture. In formal education it is important to understand how people learn collaboratively while 

engaging together in maker activities. While this study evidenced that students did learn various 

contents and skills, it stayed unclear how they learnt while collaborating, and the aspect of 

productive interactions (see Vuopala, Näykki, Isohätälä, & Järvelä, 2019) during collaborative 

learning will be in the focus of our upcoming research. 
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Appendix1 

Self-Evaluation 

Name: ____________________________________________ 

    

totally agree agree disagree  totally disagree 

  

I participated in the group activities. 

 

I helped others in the group. 

 

I contributed useful ideas. 

 

I listened to others in the group. 

 

I completed my work on time. 

 

  

How did I feel during the project? 

Why? 

What did I learn from this project? 

 



 

Group Evaluation 

  

Names: 

  

We did an excellent job. 

 

We worked together. 

 

We helped each other. 

 

We shared and listened to each other’s ideas. 

 

We completed our project on time. 

 

  

Things we did well: 

  

Things we need to improve: 

  

  

 

 

 

 



 

Table 1 

Coding Scheme of the Questionnaires and Final Presentations 

Category Coding Rule Data Example 

Programming Participant expressed that he/she learnt or 

learnt more how to do programming with 

micro:bit. 

‘I learned to 

program with 

micro:bit.’ 

Other technical 

skills 

Participant expressed how his/her technical 

skills improved during the project. 

‘I learned to use 

Tinkercad better.’ 

English 

language 

Participant expressed that his/her English 

language skills improved during the 

project. 

‘I know more 

English.’ 

Study skills Participant expressed how he/she learnt to 

cooperate. 

‘I learnt how to 

work in a group.’ 

Other Participant expressed that he/she didn’t 

learn anything or couldn’t answer the 

question. 

‘Nothing’ 

  

 

 

 

 

 

 

 

 

 



 

Table 2 

Coding Schemes of the Final Fabrication Products and Group Presentations 

Category Examples of Elements Included 

Micro:bit Door that opens and get closed 

LED lights 

3D-printed Tables, chairs and computer 

Laser-cut Walls for the room, mirror, ceiling lamp and 

bookshelves 

Traditional handicrafts Curtains, sofa, pillows and chimney 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 3 

Students’ Perceptions of Their Own Participation in the Group Work 

 

  

  

  

 

 

 

 

 

  

  

Statement/Answers (f, %) Totally 

Agree 

Agree Disagree Totally 

Disagree 

I participated in the group 

activities.  

4 (22%)  13 (72%)  1 (6%)  0 (0%)  

I helped others in the group.  1 (6%)  14 (77%)  3 (17%)  0 (0%)  

I contributed useful ideas.  8 (44%)  10 (56%)  0 (0%)  0 (0%)  

I listened to others in the 

group.  

5 (28%)  12 (66%)  0 (0%)  1 (6%)  

I completed my work on 

time.  

7 (39%)  9 (50%)  2 (11%)  0 (0%)  



 

Table 4  

Students’ Perceptions of Their Group Work 

 

 
Statement/Answers (f, %) Totally 

Agree  

Agree Disagree Totally 

Disagree 

We did an excellent job.  11 (61%)  6 (33%)  1 (6%)  0 (0%)  

We worked together.  6 (33%)  11 (61%)  1 (6%)  0 (0%)  

We helped each other.  3 (16%)  14 (78%)  1 (6%)  0 (0%)  

We shared and listened to 

each other's ideas.  

9 (50%)  8 (44%)  1 (6%)  0 (0%)  

We completed our project on 

time.  

15 (83%)  3 (17%)  0 (0%)  0 (0%)  


