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 Using my hands to create various craft and jewelry items has always been a big part of 

my life. Therefore, when Arcadia University offered, “Making in Education,” a course dedicated 

to holistic teaching and hands-on learning, I jumped at the chance to enroll. The course was 

designed around the conceptual terms: “maker, “makermovement,” “makerspaces,” and “mobile-

makerspaces.” The concept of, making, combined my existing hobbies of jewelry making, 

canvas work, interior design and sewing with accessing new and unique spaces to in order to 

reimagine education. It was during one of my initial classes that I came up with the idea to create 

my own mobile makerspace for children. In the class, we used basic circuitry, electrical tape and 

UV lights to replicate a Lightsaber.   This was one of the most fun and engaging classes I have 

had in a very long time. I learned a new skill, operated new tools, and participated in a thought 

provoking question and answer session. As an educator, I dreamt of creating this kind of 

environment for my students. Hence, I took what I learned from this class and created 

HAPPISPACE: a mobile makerspace for elementary school children.  The creation, 

implementation, and study of HAPPISPACE represent the foundation of this research paper 

project.    

 Makerspaces are physical places where people gather to make, learn, share and create 

various items using varied mediums. These spaces combine advanced technology with low-tech 

supplies for people to share and work on various projects. For example, you can find everything 

from LEGOS, to a laser cutter, to LilyTiny’s: a programmable e-textile computer chip. Mobile 

makerspaces provide all of the above and are only limited by the portability of the project’s 

items.  Regardless of the makerspace location, Science, Technology, Engineering, Arts and 

Technology (STEAM) activities are foundational, and children as young as five are engaged 

(Martin, 2015).  Makerspaces embrace and encourage creativity, play, and imagination (Barton, 
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2016). The idea of bringing STEAM based imagination and problem-solving practices to African 

American students; a group typically underrepresented in STEM fields, is long overdue.  This 

paper will detail the process involved in developing and running an after-school mobile 

makerspace serving predominantly African-American children. 

 The projects preliminary findings indicate that students appreciated learning about 

children and adults who make; they enjoyed problem solving and exploring their creativity with 

clay and other mediums. Student participants expressed excitement in learning something new, 

doing unique experiments, and as many students put it, “playing while learning.” Students also 

felt that making provided them with a tangible connection to class material. All students 

expressed a desire to continue the program after the completion of the pilot.  

 Prior to moving further, it is important to have a common frame of understanding for the 

conceptual terms: makers, the maker movement, makerspaces, and mobile makerspaces. Thomas 

Kalil, of the White House Office of Technology (2014) said that makers are, “people who design 

and make things on their own time because they find it intrinsically rewarding to make, tinker, 

problem-solve, discover, and share what they have learned” (p. 12). He differentiates two types 

of makers: the “DIY (do it yourself) and DIW (Do It With others).”  The Maker Club HandBook 

(2012) defines makers as, “those who believe that if you can imagine it, you can make it… 

[those who] seek out opportunities to learn to do new things, especially through hands-on DIY 

interactions… [and] everyone is a maker, and our world is what we make it.” (p. 5). Dale 

Dougherty, founder of Make Magazine states, “Maker describes each one of us, no matter how 

we live our lives or what our goals might be” (Dougherty 2012, n.p.). Martin (2014) defines 

making as, “a class of activities focused on designing, building, modifying, and/or repurposing 

material objects, for playful or useful ends, oriented towards making a “product” of some sort 
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that can be used, interacted with, or demonstrated” (p. 31). The aforementioned definitions 

describe us all as makers, eliciting the theme that humanity and making go hand in hand; a 

mutual journey of DIY, community, and discovery. 

 The, “maker movement,” is defined just as broadly as the term, makers. Halverson and 

Sheridan (2014) define the maker movement as, “a growing number of people who are engaged 

in the creative production of artifacts in their daily lives, and who find physical and digital 

forums to share their processes and products with others (p. 496).  In, Makers: The New 

Industrial Revolution, Chris Anderson describes the maker movement as having three main 

characteristics: 1.) the use of digital tools 2.) the use of cultural norms and 3.) the use of common 

design language that can be easily understood on any computer. What makes the maker 

movement different from DIY, according to Anderson, is the use of technology to share and 

create new ideas. He also emphasizes the use of all technology, describing how many 

makerspaces have 3D printers, laser cutters alongside lower tech machines like lathes and sewing 

machines. 

 Throughout this paper, I will use the term “makerspaces,” even though other terms such 

as hackerspaces, tinkerspaces, hacktories, and digital fabrication labs are used and interchanged 

frequently within the community. Martin (2014) argues that the differences in terms are a result 

of regional and intellectual diversity. I would argue that the differences in name also connotes a 

difference in the technological capacity of both the space, and its members. From my own 

research visiting local maker spaces, those that use words such as “hack” and “tinker” tend to be 

more technology focused, with many of its members having expertise in those fields. Britton 

(2012) describes makerspaces in a more egalitarian sense, calling them places where makers 

come together to create and share resources, knowledge, and stuff.  Fontichiaro (2014) 



Running	head:	THE	MAKINGS	OF	A	HAPPISPACE	
	

5	
	

distinguishes professional makerspaces from makerspaces for schools and libraries, but 

highlights that the space must be focused on “desired skills and outcomes, not tools!” (p. 51). 

Meaning that however big or small, high or low tech, the users of the space should feel 

empowered to learn, create, share and develop tangible items as they develop new skills. For the 

purposes of this paper, I define makerspace as, “a place where the community comes together to 

learn, create, share and develop tangible objects using low and/or high tech tools.” 

 Makerspaces often collaborate with libraries and universities, and some operate as 

standalone businesses.  Many makerspaces offers its members access to, and training with, 

professional grade tools. These tools include advanced 3D printers, laser cutters, alongside work 

-stations for metallurgy and woodworking.  With such varied but related interests it is not 

uncommon to see teams form to work on a shared project.  Makerspaces such as NextFab, 

located in Philadelphia, are standalone for-profit spaces that--for a price--offer its members 

training, and access, to the aforementioned professional grade tools. Many for-fee spaces, similar 

to NextFab, offer a variety of access based pricing for facility use, classes, and workshops; they 

also serve as incubators for entrepreneurs. These spaces are often well staffed, hold steady hours, 

and employ experts to assist people acquiring and refining skills. However many of these places 

come with a two main negatives: first, there can be additional fees associated with learning how 

to use each machine on top of the membership rates; second, many of these spaces are too 

expensive for many in the host community to afford. 

Other places like “The Hacktory” in West Philadelphia offer workshops and classes too, 

but unlike NextFab it is a non-profit makerspace. The Hacktory offers many of its classes to 

children, and provides outreach services to the surrounding West Philadelphia community. It is 

this access to materials and machines that these communities are otherwise closed off to that 
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Peppler & Bender (2013) describe as a democratization of access.  While an argument can be 

made for the democratization of makerspaces, the fact remains that they are still populated, 

created, and maintained predominantly by white men. A problem unfortunately pervasive in the 

maker movement overall, Grenzfurther & Schneider (n.d.) stated, “we find today's hackerspaces 

excluding a lot of ethnical and social groups that don't seem to fit in” (n. p.).  It is my hope that 

making these spaces more accessible can increase the engagement of the social and ethnics 

groups that are normally excluded.  Taking the spaces mobile is a great way to increase the 

inclusion of more people to the making culture. 

 Mobile makerspaces share many similarities with traditional makerspaces and still 

maintain their uniqueness. Unlike stationary spaces, mobile makerspaces are limited by mode of 

transportation, which depends on what the community or organization of interest can afford. 

Therefore, many mobile makerspaces differ in equipment, supplies, expertise, and projects. 

While this may sound limiting, many mobile makerspace operators see it as an opportunity to 

engage their community and find creative solutions using the resources close at hand. 

Mobile makerspaces can operate simply with what the facilitator can carry on his or her 

back, as evidenced by my professor in the Making & Education course. I learned about 

everything from basic electrical circuitry to e-textiles, all things she brought to class on her bike! 

What many mobile makerspaces do to ensure their effectiveness in spite of their lack of 

definitive space and high-end tech/machinery is community outreach, which is crucial to 

ensuring an effective space and staying within a tight budget (Martin, 2015).     

Learning through constructing--or making--harkens back to Seymour Papert and his 

ideals of constructionist theory. Papert (1980) argued that learning through building makes 

children the active builders of their own intellectual structures.  And the structure of the 21st 
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century lay in science and technology, a space where makerspaces can thrive.  The US 

Department of Education (2014) forecasts an increase of 9 million jobs in STEM and STEAM 

related fields between 2012 and 2022.  According to Calabrese-Barton et. al (2016), “If 

makerspaces are to help ameliorate inequality in STEM, then opportunities need to exist for 

youth to develop robust knowledge and practice within the domain” (p 19.).  Makerspaces have 

the potential to revolutionize the way we teach STEM and STEAM because it is precisely in 

these spaces that the focus is on the practice and practical application of knowledge, as opposed 

to only reading about these concepts in textbooks. Britton (2012) furthers the point by arguing 

that, “makerspaces support learning in an informal, play focused environment that can cultivate 

an interest in science, technology, and design.” Therefore, with all of the potential benefits in 

mind, I took research to action and designing and implementing, HAPPISPACE. 

 HAPPISPACE is a pilot mobile makerspace designed for students grades 1-5.  This 

mobile makerspace introduces various science, art and basic engineering concepts and activities 

to students, culminating in a final “make day” where the students share their final project. I read 

the, Maker Club Handbook (2012) and related books and articles to correctly set up my mobile 

makerspace. While the Maker Club Handbook (2012) was very informational, it was a bit more 

than I needed.  I settled on Kristin Fontichiaro’s (2014) paper on creating library makerspaces; 

looking back, it proved extremely useful. I was able to determine my needs vs. wants, how to 

allocate my small budget, select activities, and enact the safeguards needed during the activities. 

I was not expecting the amount of legwork involved in gathering all the supplies for the project.  

Searching for the best products at a reasonable price was quite time consuming the initial week. 

To circumvent this, I allocated two hours the following week and purchased all the supplies 

needed for the duration of the program, with the exception of the final make. Looking back this 
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saved countless time that I was able to use in other areas.  Maintaining both the implementation 

and actual study portions of the project provided both opportunities and challenges.  While I had 

control over what to teach, it was necessary to keep my participant observer hat on as I 

implemented the program. 

This action research project employed survey and qualitative data collection and analysis 

techniques over a five-week period during the 2016 fall semester. I collected and analyzed the 

data while also serving as the facilitator of the makerspace, assisted by two teachers. Data for 

this project included participant observations, semi-formal and informal interviews and 

ethnographic field notes.  According to Lambert (2012), “qualitative data usually comes from 

fewer people but allow more in-depth consideration of the ideas” (p 102). I am truly interested in 

the influence makerspaces can have on how we think about educating students and on the 

students themselves. Conducting surveys, graffiti walls, and having informal conversations with 

students were all ideal methods for this project.  These methods worked well given the large 

difference in age ranges of the students, as well as the size of the group. 

The mobile makerspace was set up in a series of five (1.5 hour) sessions where we would 

devote 30 minutes to learning and talking about various ideas and concepts, and an hour to 

making, learning and exploring the concepts with formative questions woven throughout the 

lesson. I chose this design based on the large age-range of the students (6-11) and the number of 

students (17). After the initial concepts and ideas were understood, and I’d received buy-in from 

the two adult teachers, students were able to explore on their own or in pairs.  The program was 

designed to be participant centered, and given that the participants (students) were primarily 

black (African-American and African) adjustments were made to be sure students saw 

themselves reflected in the activities.  



Running	head:	THE	MAKINGS	OF	A	HAPPISPACE	
	

9	
	

A typical HAPPISPACE day consisted of reviewing previous activities, followed by 

discussion, a survey, or learning via the instructor about a concept and its coordinating skills. 

The students would then discuss and create their own versions of the activity. The students had 

the opportunity to discuss, improve and share their creations with the adults and their peers. We 

would close the day by recapping and sharing what we did. We also talked about ways the 

students could continue their work. 

In the first lesson, we talked about how journaling can help learning, and foster creativity. 

We then looked at different example journals and their uses; students were then given the 

opportunity to design and create their own journal. In the second lesson students learned about 

building structures through studying pyramids and geodesic domes. Students had the opportunity 

to explore the engineering principals by making additional structures using the learned concepts. 

In the third lesson, we talked about, and then created, various liquid reactions i.e. Mentos and 

Diet Coke volcano. I chose this lesson because I wanted students to understand the connections 

between science, art and our everyday lives. In the fourth lesson, we watched Caine’s Arcade, a 

video that features an 8-year-old student inventing, engineering and making and entire low-tech 

arcade. After the video, we spent the last two sessions exploring various objects in polymer clay, 

and the students-developed object of their choice.  

I used data collected from a graffiti wall, a formal group survey, and informal small 

group and individual conversations for analysis. All three modes of information concluded that 

students are interested in, and do generally like making and creating. This was confirmed by 

having 100% participation each day HAPPISPACE was in operation.  This was also confirmed 

when 6 out of 6 girls and 11 out of 11 boys agreed with the following survey questions. 

1. I like to create new things 
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2. I think creating things is fun 

3. I like learning things in a makerspace 

 However, student interest did not seem to match what the students said they able to do in 

other education spaces. While they confirmed their interest in STEM and STEAM activities, they 

felt disconnected to them. For example, when it came to the practical implementation of science 

lessons: 3 out of 6 boys, and 8 out of 11 girls stated they did not get to do things like that in 

class. I learned through conversations and from parents this was not completely true. Students do 

have the opportunity to make but it is very infrequent, and often unrelated to what students are 

learning in school. I gleaned through the survey and conversations with students that this was 

because the traditional ways of learning these disciplines were not aligned to the ways the 

students liked to learn. This finding makes sense since many students learn through experimental 

play; play that it at the core of making (Martin, 2015). 

This makerspace demonstrated that when hands-on, play based learning happens students 

feel connected to the material and are willing to explore deeper and take chances. The ability to 

try and fail, to take chances, is important since it teaches students how to overcome obstacles. 

During many of the activities, students went outside the examples and created objects that 

surprised even themselves. The program also confirmed a preconceived notion I had that many 

black children feel detached from STEM and STEAM related activities in and outside of school. 

They don’t understand that part of science is discovery, and that discovery necessitates taking 

chances and at times making mistakes. 

Based on my observations, survey results and conversations with the students several 

themes arose throughout the duration of this project.   Themes are critically important as they 

arise from an interrogation of the data (Lambert, 2012).  First, students were engaged, excited 
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and eager to learn in makerspaces. According to Stephanie, a 3rd grader, “here we can try what 

we read, and it’s no big deal if it doesn’t go right the first time.” Another student, Sulaeh a 1st 

grader shrieked in delight as she watched her geodesic dome stand on its own. While to an adult 

that might sound small, for a first grade student to coordinate and balance a series of 

marshmallows and toothpick triangles is no small feat. Even more amazing was her explanation 

of how it worked, when she described what she built. As the activity progressed, I particularly 

watched, and commented on her activities because she was one of the youngest students there. 

To see a first grade student problem solve issues of balance is amazing; this is the learning 

process and intellectual curiosity that all educators need to encourage. 

 The theme, lack of representation and/or connection to sciences, was also 

prevalent.  While conducting one group interview, I asked students: do any of you know people 

who work in science, art, math, computers, or engineering fields?” Two out of the 15 students 

said “yes,” the others “no”. Then, a few who said no, said, “yes, that they knew me and I teach 

science, so that counts.” My mere presence helped the students connect to science outside a 

textbook.  They learned that science is not just limited to a classroom.  That it is about discovery 

and anyone can do that. 

 During another informal conversation, David mentioned, “man, all we do in my science 

class is read.” David expressed almost a complete lack of engagement in his science class.  I 

pressed David and encouraged him saying, “Science, art, and making things can be fun, to which 

he replied, “yeah, when we get to do it here.”  On a separate day while watching, Caine's Arcade, 

I was conversing with a student about his interest in the stars. My immediate question was 

whether he had informed his teacher of his interest. He had, but she was able to give him some 

books. Michael was interested in going beyond books but had no idea where to start. We talked 
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about what stars interested him, some projects he could try, including making a tin can 

constellation, and of course visiting a planetarium.   

 Another theme that arose throughout the program was, “we don't get to do this,” which is 

something students said quite frequently (averaging at least three times a session). One day, I 

pressed Angela to explain, to which she replied, “we don’t get to learn about something and then 

make it, and then make our own thing. Even if we do get to make it, like once I made a volcano, 

it has to be just like the teacher say, that’s it.”  Many students recognized and appreciated the 

freedom to create their own renditions of concepts and ideas we discussed. The students liked the 

idea of creating new objects, and were engaged in the self-learning process.  This theme was 

present throughout the duration of the program and became a symbol of pride for many of the 

students, “I can do it, and do it my way.” 

 After watching “Caine's Arcade,” we discussed all the different games he created and 

how he put them together using cardboard. None of the students had heard of Caine or his 

Arcade, but as soon as we completed the video, they began listing all the different ways they 

could help improve it! This was not a planned part of the activity, but turned out to be a great 

experience for me, and fun and engaging for all of the students.  

The first major upgrade Malik offered was that Caine needed ‘weatherproofing’ from as 

he put it, “people and rain.” A conversation ensued about the expense of such an upgrade until 

someone suggested painting the items in order to protect them. As a small group broke off to 

continue debating, others talked about ways he could make games for people with disabilities. 

Lastly, one student asked if Caine had completed an inventory list of the spare parts he would 

have to replace if his games were ever broken! The idea made complete practical sense, 

particularly since Caine’s father deals in spare car parts, but the most amazing part was that the 
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children brought up the thought.  We for too often underestimate their ability to problem solve.  

This child’s makerspace gave my students, as Britton (2012) puts it, the opportunity to see the 

world around them differently and more complex.  

. During the last two sessions, while learning about polymer clay, a few of the 4th grade 

students competed over the best-made snake and jewelry pendant bead. The conversation not 

only dealt with real characteristics (does it have eyes, scales, etc.) but also flair, proportion and 

durability. “Would your snake be something we could actually play with, or just sit pretty,” 

chuckled one of the girls. Although this question was asked in jest, I noticed the boys she was 

talking to take their creations and rework them to better fit their interpretations of the given 

feedback of the female students. One focused on fixing eyes, while another student actually 

played with his snake to test durability! The students were taking the information and feedback 

of their peers and actively integrating into improving their work. 

 Before another session ended one of the students again said, “We don’t get to do stuff 

like this.” This comment was then repeated throughout the project and recorded several times in 

my field notes. I recorded a brief interaction with Malik; I really wanted to understand this 

statement, since he said it so frequently.  He replied, “I don’t get to do stuff like this a lot. You 

know make a mess, work with my friends, and do things my way. Whenever I do at school, I get 

in trouble.” While saying this to me, Malik looked at the floor. He then sat up and said, “but I get 

to do that here, so that’s good.” I told him it was, and I was glad he felt empowered while he was 

here. I then had to explain what empowered meant, followed by a continuation of the activity.  

What Malik expressed to me epitomizes one of the major problems with the current educational 

system; too many black students think that school is where you go to sit and read quietly for this 

‘thing’ called learning to occur.     
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 Completing this research project confirmed the power of mobile makerspaces, for me. By 

takin on the role of participant observer, I was able to see that makerspaces do not offer just 

“hands on experience,” but practical knowledge and rigorous application towards the production 

of a tangible product.  Students were able to learn about ideas and concepts in ways that were 

fun, engaging, and that spoke to them as learners. Figuring out ways to encourage learning in the 

weekly lessons not only helped students, but helped me as well. Like the students, I learned how 

resourceful and capable I could be when the need arises. Being shy, reserved, and insular will not 

make a program like this work. Instead, community is crucial and engagement is necessary, in 

my view, to replicate and succeed on a larger scale.   The future research applications for 

makerspaces are limitless; I just hope that the outcomes are constructive, and felt in all 

communities, especially those that are underserved.   

 Implementing this program reminded me how amazing children are when we let them be 

themselves, however scary it might be for adults. Seeing the level of problem solving ability by 

some of the younger students was inspiring. While making the lessons, I knew I would be 

working with young elementary students, so I built in scaffolds to ensure appropriate task 

complexity. It was apparent early in the makerspace that the scaffolds were unnecessary because 

the younger students learned the same concepts and ideas as the older students. The younger 

students struggled with concepts, not unlike the older students; but once they were able to see 

them in practice, they too understood. What the younger students needed help with was the 

manipulating of the objects since many of them are still working to refine their dexterity. I would 

be interested to see how the use of makerspaces could influence the development of these skills 

in younger children. 
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 Prior to beginning this program, I didn’t know if I would ever become a classroom 

teacher again. My experiences with traditional school systems left me angry, uninspired and 

burnt out. No matter where I taught I dealt with rigid school schedules, administrators unwilling 

to try the unconventional—even when it worked--and students dealing with more than most 

adults could handle.  Students were expected to forget their lives outside of class, focus on 

textbook lessons, and still pass with excellence. Having to fight this constant myopia, just to 

teach, became a daily struggle. The students were never truly at the center of care. They were 

unable to bring their whole selves into the education space, and for that matter, neither was I.  

This process has not only reaffirmed my commitment to education but a renewed interest 

in making innovation relevant again. I started HAPPISPACE with the idea that it would help 

students begin to ask questions about themselves, their interests, and ultimately where they could 

see themselves in the future. In the end, this project forced me to answer many of the same 

questions. The growth that I could not find in traditional educational spaces was always close; I 

was chasing it because it just happened to be mobile. 
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Appendix	
Group	Questionnaire					
	

	
	
	
	
	

Question	 Agree	 Disagree	 Neutral	 Abstain	
How	often	would	you	
participate	in	a	
makerspace?	

• Once	a	week?	
• Twice	a	week?	
• Three	of	more	

times	a	week?	

Boys	
	
	
6	
6	
	
6	

Girls	
	
	
11	
10	
	
10	

Boys	
	
	
	
	
	

Girls	
	
	
	
1	
	
1	

Boys	
	
	
	

Girls	 Boy	 Girls	

I	would	participate	in	
making	something	
everyday	

6	 11	 	 	 	 	 	 	

I	would	like	my	class	to	
have	a	makerspace	

6	 11	 	 	 	 	 	 	

I	like	learning	things	in	a	
makerspace	

6	 11	 	 	 	 	 	 	

Learning	things	through	
play	is	fun	

6	 11	 	 	 	 	 	 	

I	feel	happy	when	I	learn	
new	things	

5	 9	 	 1	 1	 2	 	 	

I	feel	happy	when	I	make	
things	

5	 10	 	 	 1	 1	 	 	

I	like	to	create	new	things	 6	 11	 	 	 	 	 	 	

I	think	creating	things	is	fun	 6	 11	 	 	 	 	 	 	
I	would	like	to	make	things	
as	a	job	

3	 7	 2	 2	 1	 2	 	 	

I	am	able	to	make	things	at	
home	

3	 10	 3	 1	 	 	 	 	

I	am	able	to	make	things	at	
school	

3	 4	 3	 5	 	 2	 	 	

I	am	able	to	make	things	in	
science	class	

2	 3	 3	 8	 1	 0	 	 	

I	am	able	to	make	things	in	
art	class	

6	 9	 	 1	 	 1	 	 	
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Grafitti	Wall	Common	Themes	
13	kids	
	
If	I	could	learn	how	to	make	one	thing	it	would	be…	

• 3	kids	said	a	beautiful	home	
• 3	said	robots	
• 2	said	cars	
• 5	referenced	electronics	
• many	drew	their	responses	

	
When	there	is	something	I	cant	do	i…	

• 5	referenced	anger,	being	mad	
o one	said	‘punch	something’	

• 2	said	they	ask	for	help	
• 1	said	keep	on	trying	

	
When	I	think	about	science	

• 6	said	they	get	excited	
• 4	said	happy	
• 1	said	nervous	

	
I	think	making	things	is	

• 2	said	boring	
• 3	said	creative	
• 3	said	fun	
• a	few	kids	drew	pictures	of	things	they	like	to	make,	a	few	robots	

	


