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INTRODUCTION 
While the collected literature on the maker movement and 
makerspaces being utilized in formal education has in-
creased steadily over the past several years, research is 
sparse on their use in teacher education programs. This can, 
naturally, be partially attributed to the recent advent of the 
movement, only having appeared formally in practice in the 
early 2010’s. Since then, the maker movement has been 
formally defined in educational research as “the growing 
number of people who are engaged in the creative produc-
tion of artifacts in their daily lives and who find physical and 
digital forums to share their processes and products with 
others” [1]. When this idea is embraced wholeheartedly in a 
space that is dedicated to fabrication equipment and tech-
niques–both tried-and-true and cutting-edge–a makerspace is 
created. Those that align themselves with the aforemen-
tioned tenets often embrace the role of maker, which tends to 
be all-inclusive and flexible, traits favored by those involved 
in this work [1]. As makerspaces find their way into more 
and more schools around the world, educators naturally 
begin to wonder about their applicability to the educational 
enterprise. At the teacher education level, however, very few 
researchers have explored how makerspaces can fit into the 
grand scheme of teacher preparation. 
 
Jonathan Cohen and colleagues have very recently begun the 
work of exploring the adoption of makerspaces and the 
maker movement into teacher preparation programs [2, 3, 4]. 
Operating under the assumption that “certain components of 
the maker movement, if properly leveraged, hold promise 
for transforming formal education in a variety of contexts,” 
Cohen and colleagues have proposed the term ‘makification’ 
as a framework for integrating the movement into formal 
education [2]. This framework serves an important role in 
how the field of teacher education can consider the overall 
project of integrating the maker movement and makerspaces 
into this work. To continue the conversation with Cohen and 
colleagues, teacher educators can focus on some foundation-
al considerations that will ground the endeavor more firmly 
and explain just why these concepts and spaces are inher-
ently worthwhile. Fields such as experiential learning [5, 6], 
constructivist-based learning [7], and embodied learning [8, 
9] articulate well with the maker movement (and mak-
erspaces) and may provide clarity to those interested in pur-
suing research on makerspace-based teacher education. This 
paper intends to explore these concepts and their implica-
tions for the integration of the maker movement and mak-
erspaces into teacher preparation programs. 
 

This paper will serve as a review of the literature at the in-
tersection of teacher education, the maker movement (to in-
clude makerspaces and makers), constructivism and related 
theories, experiential education, and embodied learning. To 
frame this exploration and ensure its applicability to the 
work of teacher educators, the author will seek to answer the 
following research questions: 
• In what ways can the maker movement and mak-

erspaces be utilized to enhance teacher preparation? 
• What educational concepts (e.g. constructivist-based 

learning, experiential education, and embodied learn-
ing) best articulate with makerspace-based teacher 
education efforts? What does this uncover about the 
potential of using makerspaces in teacher education? 

 

CONSTRUCTIVISM 
A natural starting point in exploring the integration of the 
maker movement and makerspaces into teacher education is 
to consider the deeply embedded constructivist theories 
found in active learning. Those involved in the maker 
movement cite constructivism as the foundational learning 
theory on which all of makerspace activity is built [1]. Con-
structivism gained popularity in the mid-twentieth century as 
educational philosophers and learning scientists began to 
conclude that knowledge is not something that is simply 
transferred or deposited into the mind of the learner [10]. 
The leaders of the modern form of constructivism that is 
pervasive in today’s classrooms and makerspaces include 
Piaget, Vygotsky, Dewey, and Bruner. In thinking about 
how constructivism fits into active, engaged learning, Pa-
pert–a student of Piaget’s–theorized an idea that has the 
physical world more deeply embedded: Constructionism. 
Often cited as an offshoot of constructivism, constructionism 
focuses specifically on the act of knowledge-building 
through physical manipulation of the world around the 
learner [11]. This theoretical framework, along with con-
structivism as a whole, is helpful in exploring what teaching 
and learning phenomena are witnessed through the integra-
tion of the maker movement and makerspaces into teacher 
education. 
 

EXPERIENTIAL EDUCATION 
Experiential education (also commonly referred to as expe-
riential learning) is an often misunderstood concept in the 
education world. As Chapman, McPhee, and Proudman [12] 
humorously point out, many educational professionals re-
spond with something along the lines of “Oh, experiential 
education! That’s ropes courses, right?” Moving beyond the 
idea that experiential education exists merely as a physical 



  

appendix to learning something more cognitive, Chapman in 
his portion of the co-authored article posits that this form of 
education is marked by student-centered approaches, active 
engagement, and focused reflection. Kolb [5, 6] systema-
tized this type of learning in his 4-phase cycle of concrete 
experience, reflective observation, abstract conceptualism, 
and active experimentation. Certainly, teacher education is a 
process in which reflection plays a crucial role. As teacher 
candidates complete coursework and embedded activities 
(including various forms of fieldwork), they must internally 
articulate their prior experiences with what they are current-
ly exploring. As experiential education and the maker 
movement share a deeply embedded reflective component, 
teacher preparation programs may be well served with 
greater attention to the use of making and makerspaces in 
formal teacher education courses and activities. 
 
It is inherently difficult to define the term experiential edu-
cation, as it has been used by educators and researchers to 
describe a spectrum of teaching and learning activities in a 
plethora of settings [6]. It seems clear, though, that each 
disparate definition one encounters in the literature has a 
thread of commonality in the fact that action and reflection 
takes place, and that learning is placed in opposition to di-
dactic classroom-based instruction. The maker movement 
articulates well with experiential education, then, in the fact 
that those involved in makerspace-based learning are known 
to create and tinker, rather than sit through lectures and learn 
through direct instruction. In fact, researchers in the field 
have put forth a term to describe the nuanced way in which 
education proceeds through making: Maker education [13].  
 
Maker education draws on constructivist theory and “views 
learning as a highly personal endeavor requiring the student, 
rather than the teacher, to initiate the learning process” [13]. 
Students in spaces employing maker education are often 
given the latitude to proceed with learning in highly moti-
vating ways, learning about what excites them and defining 
the curriculum as they go. While this is certainly not the case 
with all students, institutions that employ maker education 
often exhibit flexibility in how learning proceeds based on 
students’ needs and desires [14]. 
 
In reframing some of these concepts, Jordi [8] starts to take 
experiential learning in a more abstract direction by propos-
ing “that embodied reflective practices can encourage an in-
tegration of varied and often disconnected aspects of our 
human experience and consciousness.” In considering this 
position of the potential impact of experiential learning on 
preservice teachers, it seems logical that makerspaces (and 
the learning that takes place there) can help candidates start 
to draw deeper connections between themselves and their 
experiences as they pertain to learning to teach. The concept 
of constructing knowledge is no stranger in the experiential 
education sphere. Kaufman [7] connects constructivism to 
experiential learning in teacher education programs specifi-
cally, stating that “a constructivist-based teacher education 
environment enhances inquiry in fieldwork settings, offers 
peer collaboration and support networks, opportunities for 

self observation, and outlets for reflection.” These concepts 
seem to come to the foreground when applying ideas from 
the next applicable theoretical framework described here: 
Embodied learning. 

 

EMBODIED LEARNING 
Drawing on the philosophy of phenomenology, scholars of 
embodied learning attempt to explain the connection inher-
ent in all actions taken by the body to learning and cognition 
in the context of the world. Theorists in this field claim that 
“cognition is embodied and involves a deep connection be-
tween perception and action” [9]. Experience, according to 
this line of thinking, is supremely important in that it “is in-
tegral to coming to know the world through the experience 
of our embodiment that has serious ramifications concerning 
the act of learning.” Focusing this conversation on the pro-
fessional act of learning, Riveros [15] specifically champi-
ons the impact action and reflection can have on collabora-
tion, a key component in the daily work of teachers. Riveros 
describes what happens in the professional through embod-
ied learning as “skillful coping with the world.” This skill 
can be directly and robustly applied to the field of teacher 
education as we explore how preservice teachers learn to 
teach. In applying embodied learning to the field of science, 
Amin, Jeppsson, and Haglund [16] insist that “cognition 
need[s] to attend to the characteristics of human brains and 
bodies, and the material contexts in which thought is taking 
place.” The attention to the context of learning is highly 
helpful when positioning the makerspace as a space for 
teacher learning. In considering the impact of embodied 
learning on the professional skills of teachers, a primary pil-
lar of the central argument of this literature review comes 
forth: By utilizing the maker movement and makerspaces in 
teacher education in highly embedded ways, it follows that 
teacher candidates will build knowledge through embodied 
means, possibly enhancing their ability to cope with the 
profession in highly effective ways. Components of making 
such as reflection, critical thought, and iterative design 
strongly correlate to the work of teachers, leading one to 
posit that makerspaces may indeed be highly effective spac-
es of teacher learning. 

 

RESEARCH ON THE MAKER MOVEMENT AND 
MAKERSPACES IN EDUCATION 

Research on the integration of the maker movement and 
makerspaces is increasing at a rapid pace. In their highly 
cited essay, Halverson & Sheridan [1] define and describe 
the state of the field in regards to using the maker movement 
in education as a whole. First elucidating the theoretical 
roots of the movement, the authors connect identified com-
ponents of making to existing structures of education. Their 
review of the literature differentiates between the maker 
movement and traditional fabrication and tinkering, defining 
making in terms of a shared cultural norm of digital collab-
oration. While recognizing that the term maker has been 
used throughout history to identify those that use physical 
means to create objects for a variety of purposes, the authors 



  

bring the term into modern education by providing a more 
solid grounding on which to design learning opportunities. A 
maker, according to the essay, is anyone that ascribes to an 
identity of participation in the maker movement generally. 
This definition allows for personalization of the learning 
experience, an affordance of the movement that is espoused 
strongly by the authors. 
 
In addition to defining the actors within the maker move-
ment, Halverson & Sheridan [1] provide a framework of 
sorts through which researchers might approach work within 
the field. Depending on the project, the authors suggest a trio 
of “pillars for analysis” consisting of making, makerspaces, 
and makers. Making, referring to any activity designed with 
learning goals in mind and carried out with intentional use of 
design, fabrication, and reflection, can be utilized as a lens in 
research to explore the activities that happen in a variety of 
settings, including classrooms. Makerspaces, physical spaces 
in which communities of practice dedicated to making prin-
ciples undertake their work, can serve as a pillar through 
which to understand the actions and design principles nec-
essary to undertake this work in established and novel set-
tings. The third pillar–makers–can be utilized to better un-
derstand those involved in the maker movement. Combina-
tions and permutations of these three pillars may serve the 
greater education research community strongly as research-
ers continue to explore the integration of the maker move-
ment into formal education systems. 
 
In bringing the maker movement and makerspaces into the 
field of teacher education, it is helpful to explore work about 
institutions that have embraced these principles for many 
years. In a book written to espouse the educational philoso-
phy of the Rhode Island School of Design (RISD), Somer-
son & Hermano [14] explore the deeply embedded nature of 
making into each educational practice at the school, putting 
forth a framework called critical making. In critical making, 
the act of making is tied explicitly to learning and reflecting 
on the world [14]. Instead of exploring making and mak-
erspaces as separate entities, the work done at RISD is inti-
mately tied at all times to principles of making. Learning 
occurs through the action of making in and out of class-
rooms, and these ideas are often inseparable. In many ways, 
it seems the idea of critical making may have significant po-
tential in finding the best strategy through which to approach 
teacher education through making. 
 
The work of directly connecting the maker movement and 
makerspaces to the field of teacher education is emerging 
and currently in the process of building a robust empirical 
foundation. One such scholar taking on this work, Jonathan 
Cohen, and his colleagues have begun to publish papers on 
the endeavor. In order to gather information and gain insight 
on how the maker movement is being adopted by teacher 
education programs across the United States, Cohen de-
signed a survey that was sent out to 811 member institutions 
of the American Association of Colleges for Teacher Educa-
tion (AACTE) [3]. While only 123 institutions responded, 
creating a potential nonresponse bias in the results–a phe-

nomenon in which a large number of those solicited do not 
respond because of the potential for some common trait–this 
was found to not be a factor by examining the extent to 
which responding institutions differ from non-responding 
institutions.  
 
Cohen’s findings were, in many ways, unsurprising. Institu-
tions that did provide information reported that few had al-
ready established one or more makerspaces for use in their 
programs (17.1%), several were interested in establishing a 
makerspace (42.3%), some were not at all interested in cre-
ating a makerspace for use in their programs (24.4%) and 
some were not sure of their interest at the time of the survey 
(14.3%).  
 
As more research is undertaken to explore the efficacy in 
using makerspaces in teacher education efforts, this field 
will likely become more visible. This increased visibility 
may translate into increased interest from institutions. Barri-
ers such as lack of funding, lack of student interest, lack of 
faculty interest, and being unaware of potential impacts of a 
makerspace on teacher education were uncovered through 
Cohen’s survey. One thing that can certainly be learned from 
this data is that institutions are interested in exploring the 
affordances of makerspaces, but lack of available infor-
mation on their efficacy is possibly holding them back. 
 
In an effort to bring the maker movement and makerspaces 
into mainstream educational conversations, Cohen and col-
leagues have published a paper in which they put forth a new 
framework they call “makification” [2]. They begin by de-
fining makification as “the process of taking characteristic 
elements from the maker movement and infusing them into 
formal educational activities in a variety of contexts.” This 
marriage of the maker movement and formal education may 
serve an important purpose in helping educators and re-
searchers think about and talk about this burgeoning field. In 
a separate strand of research on formal education, Bullock 
and Sator have begun to publish papers on the ways in which 
the maker movement can enhance teacher education courses 
through work in a maker pedagogy lab [17, 18]. The goal of 
this work is to advance an idea they frame as maker peda-
gogy, in which teacher candidates enact the principles in-
spired by the maker movement in the classroom to foster 
learners who operate as innovators, creators, sharers and 
givers of knowledge, tools and technologies. Both of these 
frameworks–makification and maker pedagogy–may prove 
useful to research in the field moving forward. 
 

APPLICATIONS TO THE WORK OF TEACHER 
EDUCATORS 

An inherent benefit of bringing the above theories and 
frameworks into the conversation when educating future 
teachers is the transference of language that will enable them 
to better articulate how their teaching philosophies play out 
in the classroom. Simply stated, teachers that can ratify their 
work by pointing to applicable research-based approaches 
will likely have more efficient and productive conversations 



  

with peers, mentors, and administrators. A common lan-
guage of pedagogy allows the field to work more collabora-
tively and address persistent issues that arise in the class-
room [19]. 

Apart from this transference of a common language that al-
lows for better, more meaningful collaboration, teachers may 
benefit from an examination of the above theories and 
frameworks as they consider how to approach the education 
of diverse learners. While students have changed with the 
ever-increasing ubiquity of technology, classroom environ-
ments have been known to remain resistant to change [20]. 
To best serve this new generation of learners, the new gen-
eration of teachers must have the ability to construct and 
maintain a vastly difference learning environment that what 
they grew up with [20]. Theories like constructivism and 
maker pedagogy, and experiences in the makerspace—a 
space dramatically different than what many have experi-
enced in the past—may help new teachers think differently 
about how they approach education in their own classrooms. 
At the very least, teachers will have had greater exposure to 
frameworks that foster collaboration, design-based thinking, 
and iteration as integral components of a dynamic, for-
ward-thinking classroom. 

 

CONCLUSION 
As the work of articulating the maker movement and mak-
erspaces with formal education, experiential education, and 
embodied learning is in its infancy, it is important to remain 
open to the fact that we still do not know everything educa-
tive that is occurring in these interesting spaces. Researchers 
will undoubtedly seek guidance in how to best proceed in 
this burgeoning field, and it was the intention of this paper to 
provide paths forward that allow for creativity and rigor. In-
deed, if elements of makerspaces and traditional metrics 
(e.g. test scores and mastery goals) are the only items under 
scrutiny, the connection between the maker movement and 
classrooms across the country remains narrow and unhelp-
ful. When ideas connected to constructivism, experiential 
education, and embodied learning are taken into account, the 
possibilities and potential of the maker movement and mak-
erspaces open up widely. At any rate, it will be important for 
educators now and in the future to be able to articulate with 
ease just why they are choosing to engage students in mak-
ing. Research that follows some of the guidance offered here 
will be well positioned to help teachers justify these new and 
exciting additions to their practice. 
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