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Students must learn how to be prepared to enter the global digital network and acquire skills for the 21st century. Maker 
education allows for the development of such skills. This paper focuses on the implementation of Maker activities within a 
primary education context through a 10-hour programme across 10 schools. The study aims to analyze the possible impacts 
of maker education interventions on students’ Maker mindset (self-efficacy, interest and motivation), as well as assessing 
potential gender differences regarding their prior experience with Maker education and changes experienced on their Maker 
mindset. Questionnaires were administered before and after the programme’s implementation on a sample of 239 students. 
Results showed that Maker interventions can have positive effects on students’ Maker mindset, increasing their self-efficacy, 
interest and motivation. In terms of gender differences, girls seemed to have less prior experience with Maker education than 
boys, yet they reported the same level of interest and motivation. This study contributes to demonstrating the positive impact 
that Maker education can have on primary education school settings in order to develop 21st century digital skills and bridging 
the gender gap in STEAM-related subjects.     
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1 INTRODUCTION 

Today’s economy is driven by knowledge rather than manufacturing, where employers value a different set of 
skills, such as creativity, communication, presentation and team building. Schools are at the forefront of this 
shift and they must think about how to teach job-ready skills to children with different needs, yet the sheer scope 
of this challenge can be overwhelming at times. The way that students are educated should be in line with new 
technologies, working environments, organizational structures and different forms of internal and external 
cooperation of the Industry 4.0 society [1, 2, 3]. 
The systematic literature review conducted by Chalkiadaki shows that the primary reason why 21st century skills 
differ from those of the previous century has to do with the emergence of advanced information and 
communication technologies (ICT) [1]. Preparing students to participate in this society goes beyond letting them 
use such technologies; rather, the educational curriculum has to ensure that students develop digital literacy 
together with other 21st century skills [1]. Concretely, van Laar et al. [4] propose seven core dimensions of the 
21st century digital skills that every student should develop, namely: technical aspects, information 
management, communication, collaboration, creativity, critical thinking, and problem solving. 

This brings about the educational challenge of integrating 21st century digital skills with computing principles 
in teaching practices. Great efforts are being made to prioritize technology and research in education, and to 
increase student engagement in these fields at all levels [5, 6]. Some authors propose a STEM (Science, 
Technology, Engineering and Maths) curriculum as a method to ensure the development of 21st century skills 
[6,7,8]. Previous evidence has led to the notion that these fields should be taught at school through thematic 
units, where teachers of different subjects plan their lessons around a previously agreed topic, letting students 
connect the dots across different fields [9]. Projects that use this approach have demonstrated that students 
can enjoy the learning process while developing the necessary skills for scientific and industrial training goals 
[10]. In this vein, some recent studies have focused on showing how the integration of Maker Education in 
formal learning settings can be beneficial to inspire and enhance student motivation in STEM [11, 12]. There is 
still a need to better understand how to integrate Maker education in primary / elementary education and to 
understand how to nurture the Maker mindset and identity among children [13]. 

1.1 Maker education 

One way to integrate different disciplines and tackle real-life problems is through the implementation of the 
“Maker education” practice, a concept originating from the Maker movement and that refers to people who enjoy 
producing creative artefacts in their daily lives [14, 15, 16]. Maker activities are able to support learning 
processes that involve 21st century skills acquisition instead of focusing solely on a specific subject [13, 17,18]. 

“Making” has two distinct features to explain its ability to support elementary education [13]. The first relates 
to Seymour Papert’s notion that the construction of knowledge is improved when students build, make and 
publicly share objects; something that can be done through Making and digital production within an educational 
context [19], where Making fosters the integration of prior knowledge and skills. The second feature relates to 
the fact that Making fosters utilitarian activities, which makes it different to mere instruction. Vigotsky explained 
that students can only learn the concepts taught to them as long as they can use them in their everyday lives 
[13]. The Maker mindset [20] includes skills and habits of mind that are totally in line with the 21st century skills 
curriculum. Making requires creativity, problem-solving, reflection and perseverance. As students Make, they 
become participants of an engineering design process that encompasses all STEM learning. 



3 
 
 
 

The study presented in this paper was conducted through a Design Thinking-based Maker education 
programme named “Makers a les Aules” (“Makers in the classroom”). Design Thinking is a methodology that 
promotes the ability to solve problems by empathising and understanding people and situations, defining 
problems, ideating innovative solutions, prototyping a solution, working on hands-on projects and testing them 
[17, 21]. Through the combination of Maker activities and Design Thinking, relevant aptitudes such as creativity, 
problem solving and Computational Thinking can be developed beyond more specific STEM skills [22, 23]. 
Computational Thinking (CT) is a concept from the field of computer science, but relevant to STEM learning 
[13, 18]. CT is also a way to approach complex problems, designing systems and understanding human 
behaviour through its five main pillars: abstraction, generalization, algorithms, modularity, and decomposition 
[21, 24]. It has been observed that introducing Maker activities in the classroom can increase student motivation 
and engagement to develop Maker activities outside the classroom [25,26]. Furthermore, it can also improve 
their Maker mindset in relation to their efficacy, capacity, confidence and autonomy when doing such activities, 
as well as interest and motivation [13, 17]. It has also been seen that introducing Making in the classroom can 
influence students’ self-perception by fostering a Maker mindset underpinned by three factors: motivation 
(initiative to engage in making activities), interest (level of engagement in Making activities) and self-efficacy 
(perceived ability to perform in specific Making tasks) [13]. 

1.2 Gender differences in STEM and Maker activities 

Gender differences can be found in the areas related to ICT, engineering, manufacturing and construction, and 
natural sciences, mathematics and statistics [27, 28]. Since women are underrepresented in the STEM fields, 
a special focus on them could successfully address the constraints produced by gender stereotypes [27, 29, 
30, 31]. Promoting gender equality in the STEM fields is paramount, as attracting females to the STEM fields 
can make the job market take a more gender-inclusive approach and reduce the existing gender gap [28, 31, 
32]. 

There have been many recommendations to achieve the right to universal education through gender 
equality. It would allow empowering girls and boys equally, with equal visibility and participation in society [33, 
34]. Schools are a central focus for promoting STEM subjects among girls, providing both genders equal 
opportunities to benefit from a STEM education [27]. Furthermore, introducing “arts” to STEM (thus generating 
the concept of STEAM) can make the STEM fields look more exciting; furthermore, it is considered to be an 
indispensable factor in engineering, together with maths, for developing technology and science [9, 10, 35, 36]. 
This change can bring people closer to meeting the 2030 Sustainable Development Goals (SDG), such as 
ensuring inclusive and equitable quality education and promoting lifelong learning opportunities for all (SDG 4) 
and achieving gender equality and empowering all women and girls (SDG 5) [27]. 

When Maker activities are brought to an educational setting, some gender differences tend to show up. First 
is students’ prior experience. In previous studies, boys have reported more extracurricular experience with a 
variety of tools such as batteries, electric toys, fuses, microscopes, and pulleys; girls, on the other hand, 
reported more experience with bread‐making, knitting, sewing, and planting seeds [37]. This prior experience 
with electronic tools in the case of boys seems to be related with boys being more confident than girls in 
academic areas related to mathematics, science, and technology when doing technological and Maker 
activities, even though their achievements might be the same [31, 33]. Nevertheless, it has been observed that 
participating in Maker activities can change gender stereotypes, increasing positive attitudes about engineering 
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and science in both genders [38, 39]. For instance, some studies have shown that even though girls are initially 
less confident, by the end of the course their confidence levels can be even higher than the boys’ [39]. 

1.3 Present study 

In previous sections we explored the potential benefits of introducing maker education in school settings and 
its capacity to contribute to gender equality from an early age. Nevertheless, few studies have been conducted 
in a primary education context at different educational centres. As concluded by Tuhkala, Wagner, Iversen, & 
Kärkkäinen [40] it is still necessary to use bottom-up approaches that show the impact of technology 
comprehension in primary educational contexts, in order to determine which methodologies to integrate in 
national educational curriculums (especially from a gender perspective). 

The main objective of this research is to extend the previous work done by Chu et al. [13], which proves the 
impact of maker activities in primary education in terms of nurturing students’ Maker mindset, increasing their 
interest, motivation and self-efficacy in relation to Making. This research has also been extended by focusing 
on gender differences, to better understand differences in relation to prior experience, as well as changes in 
interest, motivation and self-efficacy. This will provide a further understanding of the benefits provided by Maker 
education in terms of reducing gender stereotypes. 

The three research questions to be addressed are as follows: RQ1. Are there any differences between male 
and female primary education students in terms of their prior experience with Maker education? According to 
the literature, we predict that boys will have more prior knowledge than girls [35]. RQ2. Do primary education 
students’ self-efficacy and interest levels change after participating in a Maker education experience? Based 
on the literature, we believe that all students will improve their self-efficacy and interest with regard to Maker 
activities, nurturing their Maker mindset [13, 16, 25]. RQ3. Are there any differences between female and male 
primary education students in terms of interest, motivation and self-efficacy after participating in a Maker 
education experience? We expect that student interest in Maker education will be similar for girls and boys after 
participating in the project, due to a change in their stereotypical attitudes about engineering and science [41, 
42, 43, 44].  

2 MATERIAL AND METHODS 

2.1 Educational context and participants 

This study was developed within the context of the “Makers a les Aules” (“Makers in the Classroom”) project. 
This project consisted of a 10-hour programme divided in 5 sessions, with the intended goals to: (1) train primary 
education teachers in the creation of a STEM-based Maker project and its classroom implementation; and (2) 
nurture students' Maker-mindset by increasing their interest, motivation and self-efficacy towards Making. The 
present study will focus on the second goal, targeting students. The project’s aim was to bring Maker education 
into the classroom, allowing teachers and students to learn together. The project was divided into 6 sessions 
taught over 6 weeks (see Table 1 in Appendices A Tables). 

10 public primary education centres in Barcelona, Spain, participated in the project. Participating schools 
were selected through their application to the “Makers a les Aules” program on a first-come-first-serve basis. 
Only one class participated in each school, except for one school that had two participating classes (school 10).  
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Different projects were developed in each school based on the tool that they decided to use, and the topic 
linked to the project. Teachers could choose between three tools: Scratch, Makey Makey or Tinkercad. Scratch 
is a programming language created by MIT (Massachusetts Institute of Technology) that lets users create 
animations or games through the combination of visual programming blocks. Makey Makey is an electronic 
device that allows users to connect everyday objects to computers and to develop specific programs using 
Scratch. Tinkercad is a software application developed by Autodesk that allows users to create 3D designs and 
print them with a 3D printer. In the end, three schools chose to use Scratch, three schools chose Makey Makey 
and four schools chose Tinkercad (see Table 2 in Appendices A Tables). 

2.2 Instruments and experimental design 

A mixed-methods approach was followed in this study. Similar to previous research [37, 45], surveys were 
distributed to evaluate students’ prior experience, self-efficacy, interest and motivation regarding maker 
activities. They were also asked about their age and gender. A paper-based pre-questionnaire was distributed 
at the beginning of Session 2 and a post-questionnaire at the end of Session 5. These surveys included forced-
choice questions, open-ended questions, statements where students had to indicate their level of agreement 
according to a Likert scale from 0 to 4 (0 - Absolutely disagree, 1 - Disagree, 2 - Neither agree nor disagree, 3 
- Agree, 4 - Absolutely agree), and assessment questions also based on a Likert scale from 0 to 4 (0 - Not at 
all, 1 - No, 2 - Neither yes or no, 3 - Yes, 4 – Definitely yes) (see Table 3 in Appendices A Tables). The different 
items aim to look at different variables, concretely, from Q1 to Q3 prior experience is being analysed, from S1 
to S5 self-efficacy, from S6 to S10 as well as Q4, Q6 and Q7 analyse interest and Q5 motivation. 

The questionnaire was written in Catalan and in a way that was easily understandable for children, including 
emojis for each level of the Likert scale (see Appendices B Questionnaires) [46]. For the data analyses, all the 
data collected was de-identified. The statistical analyses performed on the collected data were descriptive 
statistics, chi-square independent test and t-test to compare different variables between genders, dependent t-
test to check for differences before and after the intervention, and content analysis for the open-ended 
questions. The categorical variables were used for descriptive purposes and to find differences between 
genders. The Likert scale results were treated as quantitative ordinal variables and their means were used to 
compare between the two moments of the intervention. The statistical analyses were performed using SPSS 
(IBM Corp.) [47]. 

3 RESULTS 

There were 243 students participating in the “Makers a les Aules” project, but only 239 consented to participate 
in the study, 230 responded to the pre-questionnaire and 196 responded to the post-questionnaire. The sample 
was gender-balanced (girls: 50.21%, N = 120; boys: 46.03%, N = 110; missing: 3.77%, N = 9), the students 
were between 9 and 13 years old (M = 10.24, SD = 1.019) and corresponded to grades 4, 5 and 6 of Spanish 
primary education (4th grade: 41.84%, N = 100; 5th grade: 25.52%, N = 61; 6th grade: 32.64, N = 78). See 
Table 4 in Appendices A Tables to see the characteristics of each school in more detail. 

The first research question to be addressed in this research was: RQ1. Are there any differences between 
male and female primary education students in terms of their prior experience with Maker education? The 
variables used to answer this RQ were gender (independent variable) and prior experience (dependent 
variable), measured with Q1-Q3. Based on students’ answers to Q1 (“Have you ever heard of ‘Maker 
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activities’?”) we found that a 27.95% (N = 64) of the students had heard about Maker activities, and when 
comparing it between genders there was a significant difference between boys and girls (boys: 33.9%, N = 37; 
girls: 22.5%, N = 27; X2(1, N = 229) = 3.715, p = 0.054, Ø = 0.127). When asking about the tools that they had 
used (Q2. “Which of these tools have you used?”), we observed that the main tool that students had already 
used was Scratch (73.04%, N = 168) without there being any significant differences between genders (boys: 
73.64%, N=81; girls: 72.5%, N=87; p = 0.846). Regarding the places where they had used the tools (Q3. “Where 
have you used these tools?”), it was mainly at school (73.47%, N = 169), but after applying a Chi-square 
independence test, we found that there were significant differences between genders regarding the use of 
maker tools at home, with boys using tools at home more than girls (X2 (1, N = 230) = 4.293, p = 0.038,  Ø = 
0.137) and the use of maker tools at a summer camp, where it was again boys who had used them more (X2 
(1, N = 230) = 5.228, p = 0.022, Ø = 0.151). 

The second research question to be addressed is the following: RQ2. Do primary education students’ self-
efficacy and interest levels change after participating in a Maker education experience? To answer this research 
question, we considered the variables of self-efficacy, measured through S1-S5, and interest, measured 
through S6-S10, plus Q4 and Q6-Q7 (dependent variables). Both were analyzed before and after the maker 
education experience (independent variable). On the one hand, based on students’ answers to statements S1-
S10 before and after participating in the project “Makers a les Aules”, a dependent t-test was implemented to 
compare the means between the answers in the two related groups of students (before and after), in order to 
find statistically significant differences between them (see Table 5 in Appendices).  Regarding self-efficacy 
changes, we observed a significant improvement in S1, on being good at technology (M = 0.181, SD = 0.883, 
t(165) = 2.638, p = 0.009, CI [0.045, 0.316], d = 0.20). Furthermore, there was a significant increase in S2 
regarding students’ belief in being good at science (M = 0.299, SD = 0.882, t(165) = 4.389, p = 0.001, CI [0.165, 
0.434], d = 0.34). Significant differences could also be seen for statements S7-S10, which showed an increase 
in their interest to look for information and talk about maker activities with others: S7 (M = 0.376, SD = 1.277, 
t(185) = 4.019, p = 0.001, CI [0.192, 0.561], d = 0.29); S8 (M = 0.301, SD = 1.569, t(185) = 2.618, p = 0.010, CI 
[0.074, 0.528], d = 0.19); S9 (M = 0.524, SD = 1.356, t(184) = 5.261, p = 0.001, CI [0.328, 0.721], d = 0.39); 
and S10 (M = 0.602, SD = 1.508, t(185) = 5.447, p = 0.001, CI [0.384, 0.820], d = 0.40). In terms of interest in 
the maker activity, in Q4 (“Did you enjoy the ‘Makers a les Aules’ project?”) most participants said that they 
enjoyed it, concretely, a 32.65% (N=64) of participants said that they enjoyed it and a 54.08% (N=106) said that 
they enjoyed it a lot. The open-ended questions Q6 (“What did you like the most?”) and Q7 (“What did you like 
the least?”) were analysed via a thematic content analysis; we produced 16 categories for the most liked things 
and 18 for the least (see Table 6 and 7 in Appendices).  

The third and last research question addressed is the following: RQ3. Are there any differences between 
female and male primary education students in terms of interest, motivation and self-efficacy after participating 
in a Maker education experience? The variables considered to answer this research question are self-efficacy, 
measured through S1-S5, and interest, measured through S6-S10, plus Q4 and Q6-Q7 (dependent variables); 
both were analysed before and after the maker education experience (independent variable). These analyses 
were conducted on both females and males and compared between them. Motivation was measured through 
Q5 (dependent variable) only after the maker education experience had been completed, and a comparison 
was made between the two genders (independent variable). Regarding self-efficacy, independent t-tests were 
applied for female and for male students independently to find any differences between them. The first 
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difference observed was that, in the case of males, S1 (“I think I am good at technology”) did not increase too 
much after the project, whereas for females this increase was significant. Furthermore, S3 (“I think I am 
creative”) changed a lot in the case of males, in this case, dropping after participation in the project, while 
females did not show any significant differences in this regard (see Tables 8 and 9). In relation to interest, in 
the case of female students, S8 (“I have seen maker activities done by others on the internet”) did not increase 
significantly, while it did for males. All the other statements showed a similar pattern (see Tables 8 and 9 in 
Appendices). 

In the case of Q4 (“Did you enjoy the ‘Makes a les Aules’ project?”) there were no significant differences 
between the answers of girls and boys after applying an independent t-test (t(185) = 0.850, p = 0.397, CI [0.319 
0.316]). Similarly, there were no significant differences between genders in relation to what they liked the most 
and the least, analysed through Q6 and Q7, as both girls and boys had similar opinions (see Tables 6 and 7). 
In terms of motivation, concerning question Q5, most of the participants said they would like to do more maker 
activities, concretely, a 27.55% (N=54) of the participants said they would like it and a 56.12% (N=110) of 
participants said they would like it a lot. Again, after applying an independent t-test, there were no differences 
between genders (t(185) = 0.497, p = 0.620, CI [0.196, 0.328]). 

4 DISCUSSION AND CONCLUSIONS 

The present study shows the results of a Maker education intervention on 10 primary education schools. Part 
of this study confirms that in the context of primary education, as shown in the literature, boys were more familiar 
with Maker education than girls [48]. They also had more prior experience than girls in the use of maker tools 
and digital devices outside school, which can be related to the fact that boys participate more frequently in 
extracurricular activities that involve technological devices [37]. But in this study it is also observed how students 
from both genders showed similar interest and motivation, and liked and disliked similar things after participating 
in the Maker education activity. In addition to this, our findings show how students’ self-efficacy improved after 
participating in the “Makers a les Aules” project in relation to their belief of being good at technology and science, 
especially among girls in the case of technology. Participants also increased their interest in Making, reporting 
about searching for more information and talking about it with their families and friends. They were ultimately 
motivated to continue doing maker activities. Previous research had already found similar benefits regarding 
Maker education [17,26]. The only factor that seemed to decrease was the feeling of being creative; males in 
particular showed a decrease in this item after participating in the project. This could be explained by the 
methodology followed in the “Makers a les Aules” project, since the maker projects that students worked on had 
been previously decided upon by the teacher and the expert instructor, with very little flexibility to accommodate 
student perspectives. 

The results obtained in this study provide evidence for the positive impact that Maker education can have on 
primary education students, in terms of fostering their Maker mindset regardless of gender, as observed in 
previous research [13,17]. It can be seen that Maker education is useful to motivate students, which can 
contribute to improving their involvement in STEAM-related fields and reduce existing gender stereotypes. The 
above provides a gender perspective on the implementation of STEAM and ICT education in primary school, 
which is important to promote 21st century digital skills among both genders. It also proves the important role 
that school plays in eliminating possible barriers generated by gender stereotypes. As reported by UNESCO 
[27], school is the main location where both genders have the opportunity to become familiarized with STEAM 
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under the same conditions. These results present a bottom-up contribution to better understand how maker 
education can have a positive impact in educational reforms. It has been suggested that educational policies 
and primary education curricula should include Maker education as a way to promote STEAM among all 
genders in an integrated manner. 

4.1 Limitations 

The project “Makers a les Aules” was conducted in a real educational context involving several schools, where 
each of them worked on a different maker project. Therefore, the conditions for each school that participated in 
the study were different (e.g. tools used, subject, teachers). While this allowed us to gather data for different 
experiences, these variables should be better controlled in order to conduct a more effective analysis on the 
effects of Maker activities with students. Furthermore, despite the rich variability of students from different 
schools, the experiment limited the subjects to particular age range. Therefore, our results cannot be 
generalized for primary education as a whole, but only to its latter stages (mid-second and third education cycles 
in the Spanish education system). More studies are needed to provide additional evidence for primary education 
as a whole. Finally, it is important to note that in the current study, participants’ self-efficacy, interest and 
motivation were measured through a non-standardized tool, due to a current lack of specific tools to analyse 
these aspects in relation to Maker education and technological activities.  

4.2 Future work 

It is important to continue researching and proving the effectiveness of Maker education by extending previous 
research [49, 50, 51], for it to be considered as a methodology that can be included in the official educational 
curriculum. To better control the potential variables, it would be interesting if all participants did the same activity. 
This would reduce any potentially confounding variables, such as the level or difficulty, complexity or flexibility 
allowed. We also need to have more clarity as to why reported creativity decreased in the case of boys. This 
field of knowledge would benefit from research that uses standardised instruments to measure self-efficacy, 
motivation and interest. It would also be useful to measure the learning generated through Maker education 
interventions, in terms of digital competences developed and knowledge acquired about the subject. Finally, in 
future research, the sample should be extended to a major number of schools and participants to obtain better 
statistical results that could even be generalized. Furthermore, it would also be interesting to do a more 
extensive analysis to check whether there are any differences between the students of different educational 
levels.  
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A  TABLES 

A.1 Table 1 

Table 1: Program sessions distribution 

Sessions Duration Content 
Session 1 2:00h Meeting: the teacher and an expert instructor meet to decide on the tool (Scratch, Makey Makey 

or Tinkercad) and the maker project that will be developed, related to an academic topic.  
Session 2 1:30h Project development: students are introduced to the tool to be used by the teacher together with 

an expert instructor.  
Session 3 1:30h Project development: students start working on the project guided by the teacher together with 

an expert instructor.  
Session 4 1:30h Project development: students continue working on the project guided by the teacher together 

with an expert instructor.  
Session 5 1:30h Project development: students finish the project guided by the teacher and the expert instructor. 
Session 6 1:30h Presentations: students present their projects in groups. 

A.2 Table 2 

Table 2: Schools and maker projects 

Sessions Tool/s Project Related subject 
School 1 Makey Makey + Scratch Interactive maps Social sciences and geography 
School 2 Makey Makey + Scratch Geometry-themed battleship game Mathematics 
School 3 Makey Makey + Scratch Prehistory interactive posters Social sciences 
School 4 Scratch Water cycle animation Natural sciences 
School 5 Scratch Videogame Digital field 
School 6 Scratch Noise meter Mathematics 
School 7 Tinkercad Inventions to improve the environment Natural sciences 
School 8 Tinkercad Ancient age Social sciences and geography 
School 9 Tinkercad Genderless toys Values education 
School 10 Tinkercad Futuristic buildings Social sciences 

A.3 Table 3 

Table 3: Students’ questionnaire questions 

Question 
type 

Distribution 
moment 

Question (Q) / Statement (S) 

Forced 
choice 

Session 2 Q1. Have you ever heard of ‘Maker activities’? 
Q2. Which of these tools have you used? E.g.: Scratch, Makey Makey, Beebot, WeDo, 
Snap!, Microbit, Makeblock, Arduino, App Inventor, TinkerCAD, Beetle Blocks, Colby 
Q3. Where have you used these tools? E.g.: home, school, summer camp, friend’s house 

Likert scale 
(agreement) 

Sessions 2 & 5 S1. I think I am good at technology 
S2. I think I am good at science 
S3. I think I am creative 
S4. I think I am good at doing Maker activities 
S5. I am able to do Maker activities on my own 
S6. I enjoy doing Maker activities 
S7. I have asked/looked for information about Maker activities and/or tools 
S8. I have seen Maker activities done by others on the internet 
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Question 
type 

Distribution 
moment 

Question (Q) / Statement (S) 

S9. I have talked about Maker activities and/or tools with my friends 
S10. I have talked about Maker activities and/or tools with my family 

Likert scale 
(assessment) 

Session 5 Q4. Did you enjoy the ‘Makes a les Aules’ project? 
Q5. Would you like to do more maker activities? 

Open-ended Session 5 Q6. What did you like the most? 
  Q7. What did you like the least? 

A.4 Table 4 

Table 4: Information about participant students at the different schools 

School Number of students 
Pre                Post 

Gender - % females Grade (age range) Age – M (SD) 

School 1 20 21 60.00 6th (11-12) 11.15 (0.37) 
School 2 11 12 63.64 6th (11-12) 10.91 (0.70) 
School 3 23 0 30.43 4th (9-10) 9.17 (0.39) 
School 4 18 16 44.44 5th (10-11) 11.11 (0.32) 
School 5 22 19 63.64 5th (10-11) 10.14 (0.35) 
School 6 21 21 47.62 6th (11-12) 11.43 (0.60) 
School 7 17 17 58.82 5th (10-11) 10.59 (0.51) 
School 8 22 22 45.45 6th (11-12) 11.41 (0.50) 
School 9 25 19 32.00 4th (9-10) 9.24 (0.44) 
School 10 (A) 26  24 61.54 4th (9-10) 9.35 (0.49) 
School 10 (B) 25  25 72.00 4th (9-10) 9.32 (0.48) 

A.5 Table 5 

Table 5: Students’ level of agreement before and after participating in the project 

School Before – M (SD) After – M (SD) p-value 
S1. I think I am good at technology 2.72 (0.864) 2.90 (0.916) 0.009** 
S2. I think I am good at science 2.09 (0.930) 2.39 (0.993) 0.001*** 
S3. I think I am creative 3.16 (0.855) 3.03 (0.987) 0.084 
S4. I think I am good at doing Maker activities 2.69 (0.925) 2.65 (1.016) 0.630 
S5. I am able to do Maker activities on my own 2.05 (1.090)  2.24 (1.153)  0.085  
S6. I enjoy doing Maker activities 3.55 (0.854)  3.43 (0.897)  0.120  
S7. I have asked/looked for information about Maker activities and/or tools  1.01 (1.050)  1.39 (1.172)  0.001***  
S8. I have seen Maker activities done by others on the internet 1.52 (1.312)  1.82 (1.433)  0.010**  
S9. I have talked about Maker activities and/or tools with my friends 1.12 (1.117)  1.64 (1.226) 0.001***  
S10. I have talked about Maker activities and/or tools with my family 1.20 (1.278)  1.81 (1.431)  0.001***  

* p<0.05; **p<0.01; ***p<0.001 

A.6 Table 6 

Table 6: Students’ most liked things by gender 

School Participants – % (N) Girls – % (N) Boys – % (N) p-value 
Tool: specific tool used  30.73 (59) 30.69 (31) 30.49 (25) 0.976 
Design Thinking process: involved phases 27.60 (53) 26.47 (27) 29.63 (24) 0.636 
Everything: liked everything 9.89 (17) 12.87 (13) 4.88 (4) 0.064 
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School Participants – % (N) Girls – % (N) Boys – % (N) p-value 
Final product: the final product made by them 8.33 (16) 6.93 (7) 9.76 (8) 0.488 
Teamwork: working in groups 5,73 (11) 6.93 (7) 3.66 (3) 0.333 
Learning: learning new things 5.73 (11) 6.93 (7) 4.88 (4) 0.561 

A.7 Table 7 

Table 7: Students’ least liked things by gender 

School Participants – % (N) Girls – % (N) Boys – % (N) p-value 
Nothing: nothing that they didn’t like  45.35 (83) 47.37 (45) 40.51 (32) 0.364 
Theory: the initial theoretical explanation 6.56 (12) 7.37 (7) 6.33 (5) 0.788 
Tool: the specific tool used  6.56 (12) 7.37 (7) 6.33 (5) 0.788 
Classmates: talkative classmates, teammates, etc. 5.46 (10) 7.37 (7) 3.79 (3) 0.314 
Difficulty: the activity was too difficult  4.92 (9) 7.37 (7) 6.33 (5) 0.530 
Few lessons: not enough lessons  3.28 (6) 7.37 (7) 2.53 (2) 0.546 

A.8 Table 8 

Table 8: Female students’ level of agreement before and after participating in the project 

School Before – M (SD) After – M (SD) p-value 
S1. I think I am good at technology 2.56 (0.783) 2.80 (0.855) 0.003** 
S2. I think I am good at science 2.03 (0.930) 2.34 (0.950) 0.001*** 
S3. I think I am creative 3.15 (0.873) 3.09 (0.984) 0.614 
S4. I think I am good at doing Maker activities 2.62 (0.971) 2.63 (1.000) 0.926 
S5. I am able to do Maker activities on my own 2.03 (1.121) 2.22 (1.207) 0.137 
S6. I enjoy doing Maker activities 3.57 (0.881) 3.51 (0.839) 0.547 
S7. I have asked/looked for information about Maker activities and/or tools  1.03 (1.061) 1.29 (1.463) 0.022* 
S8. I have seen Maker activities done by others on the internet 1.63 (1.298) 1.83 (1.463) 0.185 
S9. I have talked about Maker activities and/or tools with my friends 1.10 (1.048) 1.62 (1.211) 0.001*** 
S10. I have talked about Maker activities and/or tools with my family 1.24 (1.279) 1.89 (1.448) 0.001*** 

* p<0.05; **p<0.01; ***p<0.001 

A.9 Table 9 

Table 9: Male students’ level of agreement before and after participating in the project 

School Before – M (SD) After – M (SD) p-value 
S1. I think I am good at technology 2.91 (0.920) 3.03 (0.973) 0.320 
S2. I think I am good at science 2.16 (0.933) 2.44 (1.043) 0.009** 
S3. I think I am creative 3.18 (0.839) 2.96 (0.993) 0.034* 
S4. I think I am good at doing Maker activities 2.78 (0.861) 2.68 (1.041) 0.413 
S5. I am able to do Maker activities on my own 2.09 (1.056) 2.27 (1.089) 0.224 
S6. I enjoy doing Maker activities 3.52 (0.823) 3.32 (0.960) 0.114 
S7. I have asked/looked for information about Maker activities and/or tools  0.99 (1.042) 1.51 (1.203) 0.001*** 
S8. I have seen Maker activities done by others on the internet 1.37 (1.323) 1.80 (1.403) 0.018* 
S9. I have talked about Maker activities and/or tools with my friends 1.14 (1.201) 1.67 (1.250) 0.001*** 
S10. I have talked about Maker activities and/or tools with my family 1.16 (1.283) 1.70 (1.412) 0.002** 

* p<0.05; **p<0.01; ***p<0.001 
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B  QUESTIONNAIRES 

B.1  Part 1 of the pre-questionnaire 
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B.2  Part 1 of the post-questionnaire  

 
 

 



16 
 
 
 

B.3  Part 2 of the pre- and post-questionnaire 
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