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INTRODUCTION 
At the Deason Innovation Gym (DIG), a makerspace in the 
Lyle School of Engineering at Southern Methodist Univer-
sity (SMU), we use immersive design challenges (IDC)—
short, intense, client-driven projects grounded in the princi-
ples of human-centered design—to develop and implement 
rigorous activities based on real-world problems. The IDCs 
we develop are rooted in human-centered design. The core 
principle of human-centered design involves developing a 
first-hand understanding of the human needs and behaviors 
related to a system. Once a designer understands the system, 
he or she follows by making decisions based on inspiration 
from the humans operating within the system. During an 
IDC, students: (a) use human-centered design methods and 
rapid prototyping tools to solve a real-world problem, (b) 
collaborate with various stakeholders and potential end us-
ers, and (c) pitch a solution to a client. In May 2017, 16 stu-
dents completed an IDC, in which they partnered with the 
SMU Maker Education Project, to redesign their mobile 
makerspace (the MakerTruck) to better meet the needs of the 
students and teachers who were to interact with it. 

RESEARCH QUESTION 
Given the nature of the context within which the IDC would 
take place, the disciplinary knowledge and skills required in 
the IDC activities, and the range of engineering backgrounds 
among the participants, we took the redesign of the Mak-
erTruck as an opportunity to investigate the following ques-
tions: (a) How does participating in an immersive design 
challenge, situated in an academic makerspace, prepare stu-
dents to become engineers? And (b) What are the character-
istics of the immersive design challenge, within the mak-
erspace, that impact the process of becoming an engineer?  

THEORETICAL FRAMEWORK 
To answer our research questions, we developed a theoreti-
cal framework derived from the literature on situated learn-
ing theory in education [1], the learning potential of the 
maker movement in institutions of higher education [2], and 
the experiences that impact the process of undergraduate stu-
dents becoming engineers within communities of practice 
[3]. In our framework, we define space as the physical and 
social environment found within the makerspace. We then 
position the (1) makerspace (the DIG) as a community of 
practice within the school of engineering, (2) making as par-
ticipation in the activities that take place within the space 
during the IDC that provide certain experiences for students, 
and (3) makers as the identities engineering students form, 

as they participate in the IDC. Surrounding and influencing 
makers, we position (a) accountable disciplinary knowledge 
as the changes in what counts as engineering knowledge 
throughout the IDC, as determined by experienced members 
of the space, (b) identification as the process of students 
identifying themselves, as well as being identified by others, 
as engineers, and (c) navigation as the ways in which stu-
dents become experienced users of the space. To better un-
derstand the specifics of the framework and their theoretical 
underpinnings, a brief overview of each component follows.  

A. SITUATED LEARNING IN EDUCATION 
Situated learning theory describes learning as situated within 
context, culture, and activity [4]. This theoretical view em-
phasizes that learning is a result of the relationships that 
emerge within and from the socially and culturally con-
structed world. More specifically, situated learning theory 
posits that learning emerges naturally through an individ-
ual’s legitimate peripheral participation (LPP) in a commu-
nity of practice. That is, newcomers develop knowledge and 
skills in physical and social settings where they have an op-
portunity to participate peripherally with oldtimers in rele-
vant activities. Through LPP, newcomers shape their identi-
ties, gain knowledge and skills, and move progressively to-
wards becoming experienced members of that community of 
practice. Once newcomers become experienced members of 
a community of practice, identifying themselves as legiti-
mate practitioners, they contribute to the sustainability of the 
practice and eventually become oldtimers themselves.  
With respect to education, institutional structures in schools 
often limit and sometimes eliminate opportunities for en-
gagement in peripheral participation in knowledgeable-
skilled activities within the classroom. In spite of those sys-
temic constraints, Lave [1] argues that communities of prac-
tice within schools are bound to emerge, but in different 
forms. These communities normally form outside the class-
room, in less constrained settings such as after-school clubs, 
student-led organizations, or informally-shared spaces.     

B. LEARNING POTENTIAL OF THE MAKER MOVEMENT 
Drawing upon the literature on learning situated in commu-
nities of practice, through legitimate peripheral participation, 
Halverson and Sheridan [2] argue that the maker movement 
has a learning potential in institutions of higher learning that 
merits further exploration. Their argument is based on an un-
derstanding that the maker movement “stretches across the 
formal/informal instructional divide, creating an opportunity 
in research and in practice to understand learning and 



  

schooling as related but independent concepts.” In their 
work, the maker movement in higher education is conceptu-
alized as a transformative enterprise grounded on the theo-
retical roots and connections to prior research in education 
of its three main components: makerspaces, makers, and 
making.  
Halverson and Sheridan [2] developed a theoretical frame-
work where they conceptualize (1) makerspaces as “commu-
nities of practice constructed in a physical place set aside for 
a group of people to use as a core part of their practice,” (2) 
makers as the “identities of participation that people take on 
within the maker movement,” and (3) making as the “set of 
activities that can be designed with a specific goal in mind,” 
within or outside a makerspace context. The authors argue 
that community emerges “around makerspaces as members 
co-participate in a range of activities, including taking 
walks, playing board games, caring for resident pets, and at-
tending Maker Faires and community events unrelated to 
making.” Furthermore, the identities formed by makers 
range from individuals who participate in maker activities 
but do not consider themselves makers, to individuals who 
consider themselves makers in and out of the makerspace. 
And finally, that making allow for the sharing and transfer of 
knowledge, skills, and practices among members of the 
maker community, through the interactions between new 
and experienced members. Through the conceptualization of 
these components as integral characteristics of situated 
learning, establishing makerspaces as communities of prac-
tice, makers as identities of participation, and making as 
learning activities, Halverson and Sheridan provide a frame-
work through which learning within the context of mak-
erspaces can be better understood and analyzed.   

C. BECOMING AN ENGINEER  
In their ethnographic study, Stevens et al. [3] developed an 
analytical framework to investigate the changes that occur 
over time as undergraduate students navigate their education 
in engineering, and how the interactions of those changes 
impact their process of becoming, or not becoming, engi-
neers. The framework, referred to as “Becoming an Engi-
neer,” involves three dimensions: accountable disciplinary 
knowledge, identification, and navigation. The examination 
of the three dimensions, and their interrelationships, as they 
unfold over time allows for a better understanding of how 
undergraduate students become engineers. The authors con-
ceptualize (a) accountable disciplinary knowledge (ADK) as 
the “actions that when performed are counted as engineering 
knowledge,” (b) identification as “the formation of an iden-
tity as a particular type of disciplined person,” and (c) navi-
gation as the ways in which individuals move through their 
educational careers and the experiences they encounter over 
time. The dimension of ADK focuses on the changes of what 
constitutes accountable disciplinary knowledge over time, 
and how students respond to those changes. Moreover, the 
dimension of identification draws upon the literature on situ-
ated learning and looks into how an engineering identity (as 
a process of self-identification and being identified by oth-
ers) develops over time, and how such identification, or lack 
thereof, impacts the process of becoming an engineer. 

Lastly, the dimension of navigation looks into how the expe-
riences of navigating through engineering education impacts 
an undergraduate student’s process of becoming an engineer, 
whether influenced by his or her accountable disciplinary 
knowledge, engineer identity, or both. Through applying 
their analytical framework, Stevens et al. found that under-
graduate students’ decisions to persevere or leave the engi-
neering pipeline were influenced by quality of their experi-
ences in the three dimensions investigated, as well as the in-
teractions found among them. Furthermore, they found that 
the dimension of identification played a more important role 
in becoming an engineer, as identifying, and being identified 
by others, as an engineer influenced how students responded 
to the changes in ADK and how they navigated through the 
competitive and intense field of engineering.  

D. INTENT OF THIS PAPER 
In this paper, we seek to build on the work by Halverson and 
Sheridan [2] to extend Stevens et al.’s [3] findings by (a) in-
vestigating how participation in an immersive design chal-
lenge, situated within the makerspace in the Lyle School of 
Engineering, impacts students’ process of becoming engi-
neers, and (b) identifying the characteristics of the activities 
and interactions that take place during the challenge that im-
pact the process of becoming an engineer. To investigate 
these two questions we adapted the frameworks discussed in 
Lave [1], Halverson and Sheridan [2], and Stevens et al. [3] 
to create a lens through which the three dimensions of “Be-
coming an Engineer” can be investigated, within the context 
of a makerspace as a community of practice.  

CONTEXT 

A. THE MAKERSPACE 
The DIG is a student-centered makerspace equipped with 
both high-tech and common tools and materials. Once ori-
ented to the space, students gain 24/7 access to the DIG. All 
SMU students, at both the undergraduate and graduate levels, 
from across campus are welcome to use the space. With a lit-
tle training, students are allowed to use the 3D printers, laser 
cutter, CNC carving machine, vinyl cutter, and power tools to 
create objects and complete projects, both personal and for 
class. The informal learning space is the perfect place for stu-
dents to explore, push themselves and develop their ability to 
struggle through ambiguity, persevere in the face of chal-
lenges, and drive towards an end result. Through active par-
ticipation in the space, students become part of the DIG com-
munity and culture, allowing them to learn from experienced 
members of the space and share their work with others, as they 
engage in a variety of making projects.  

B. THE MAKERTRUCK CHALLENGE 
The IDC on which this study focused was to redesign and 
improve the SMU Maker Education Project’s newly ac-
quired mobile makerspace (the MakerTruck) to better meet 
the needs of the students and teachers who were to interact 
with it. The challenge represented an opportunity for stu-
dents to participate in a variety of hands-on activities where 
the use of the DIG, as a physical and social setting, was ex-
pected. The nature of the activities required applications of 
engineering knowledge and skills to develop human-



  

centered solutions for the multiple uses of the MakerTruck. 
Given the magnitude of the overall task, teams were ex-
pected to form where students would have the opportunity to 
work closely with experienced members of the DIG and in-
teract with people with a range of engineering backgrounds.   
To accomplish their goals, participants were given full ac-
cess to the tools and materials in the makerspace, and a sub-
stantial budget to ensure their ideas would not be limited by 
cost. In addition to assistance from the IDC facilitators, par-
ticipants could also access assistance from several engineer-
ing graduate students, who were active users of the space. 
This would ensure that inexperience with tools and technol-
ogy found in the space would not limit their work. 

METHOD 
To investigate our research questions, we took an ethno-
graphic approach to conduct a case study focused on the ex-
periences of first-time participants, as they participated in 
the activities designed for the immersive design challenge. 
Three teams were formed, composed of students from differ-
ent engineering backgrounds, types of expertise, and levels 
of experience in similar challenges. We followed each of the 
teams, individually and together, and collected data on in-
stances relevant to students’ ADK, identification, navigation, 
and their relationship to the makerspace, making activities, 
and their participation as makers.  

A. PARTICIPANTS 
Sixteen students volunteered to work in three different teams 
to redesign and improve the MakerTruck. Students came 
from SMU (12) and from a local high school (4), and their 
education levels ranged from high school juniors to recent 
master graduates. From the university, there were five fresh-
men, one junior, one senior, four first-year masters, and one 
master graduate who had recently been accepted into an en-
gineering Ph.D. program. All students from the high school 
were juniors. The IDC was led by the Director of the SMU 
Maker Education Project (third author) and the makerspace 
manager (forth author). Both served as facilitators through-
out the challenge, guiding, assisting, and training the teams 
whenever necessary. Additionally, a panel of experts in 
maker education and K-12 makerspaces was brought in on 
the first day to offer the teams important background infor-
mation on maker education, the value of makerspaces in K-
12 schools, and the potential impact the MakerTruck could 
have on K-12 students.  

B. DATA COLLECTION AND ANALYSIS 
During the design challenge, the first author assumed the 
role of a non-participant observer and collected all the data 
used in this study. He did not engage in any of the activities 
the students participated in throughout the IDC and inter-
acted with them only when observation alone did not pro-
vide data on instances he believed to be relevant to answer-
ing the overarching research questions (e.g., when partici-
pants worked quietly, independently, or engaged in self-re-
flection). Main sources of data consisted of extensive field 
notes, videos, and photographs. Additional data sources in-
cluded post-IDC attitude survey responses and theoretical 
and analytical memos.  

We focused our analysis on three contrasting subcases to 
build an interpretive case study [5]: “The Furniture Team” 
(FT), “The Content Team” (CT), and “The Systems Team” 
(ST). The unit of study, the case, is the “immersive design 
challenge” (IDC), bounded by the context within which it 
took place and its duration. Within each subcase, we used a 
maximum variation sampling strategy to identify individuals 
who were first-time participants but had different degrees of 
participation with experienced members of the DIG, within 
their teams and within the makerspace [6]. We defined de-
grees of participation with experienced members in three 
terms: 1) close participation, where experienced members 
engaged in activities that allowed the first-time participant to 
participate peripherally yet meaningfully, 2) just-in-time 
participation, where the experienced members assisted the 
first-time participant just when it was necessary (e.g., when 
asked, or where working in close proximity and decided to 
help), and 3) drop-in participation, where experienced mem-
bers only engaged with first-time participants when they 
could not reach a consensus, in terms of directions or de-
signs, from several options. We found it critical to sample 
varying subcases to be able to investigate similarities and 
differences in the experiences of first-time participants 
across the three subcases. We found it necessary to define 
the degrees of participation with experienced members, as 
we were trying to understand its impact on the experiences 
of first-time participants within each subcase.   
Guided by our research questions, and informed by our theo-
retical framework, we conducted our analysis in two stages: 
within-subcase and across-subcases [5]. To better understand 
the experiences of our sampled participants, we conducted a 
with-in subcase narrative analysis for each subcase. In this 
stage, we analyzed one subcase at a time, using every piece 
of collected data relevant to their changes in engineering 
ADK, identification, and navigation, to build rich narratives 
of their individual experiences in those dimensions, and their 
possible relationships to the makerspace, making activities, 
and maker identities. Once we completed the first stage of 
our analysis, we moved on to the second stage, where we 
conducted an inductive analysis of all three subcases to un-
derstand the processes and outcomes across the subcases as 
explained by their local conditions [6]. In this stage, we 
looked for similarities and differences across the narratives, 
with respect to the varying degrees of participation with ex-
perienced members and the processes and outcomes that 
emerged from them. We also looked for similarities and dif-
ferences across the narratives, in terms of how the experi-
ences of the sampled participants were impacted by the mak-
erspace, the making activities, and their identities as makers.            

RESULTS 
In this section, we present our subcases separately to illus-
trate their individual experiences in the form of narratives. 
Following, we provide an analytical description of their dif-
ferences and similarities in processes and outcomes across 
the narratives. All names used are pseudonyms.   

A. THE FURNITURE TEAM 
Within the subcase of “The Furniture Team” (FS), we 

 
 



  

sampled Jane. Jane was a first-time IDC participant who was 
in a group composed of two other first-time participants 
(Tara, a high school junior and Laura, an SMU freshman), 
and an experienced member of the DIG (Mark, a recent en-
gineering master graduate student). We also chose Jane be-
cause of her close relationship with Mark from the beginning 
of the IDC. They seemed to get along very well, and even 
though teams were not formed until the end of first day, they 
tended to discuss ideas with each other and work on similar 
tasks. 
During the first two days of the IDC, Jane spent most of the 
time observing Mark and learning about the tools and tech-
nologies present in the makerspace. When working with 
Mark, Jane engaged in meaningful but relatively low-risk 
tasks related to completing the IDC. For example, she pro-
vided input on the solutions her team created and assisted 
Mark when he used power tools to cut large pieces of wood 
for their model of the new cabinets. During these early days, 
although Jane was engaged and demonstrated a keen interest 
in learning more about the functions of the tools in the mak-
erspace and how to operate those tools, she was still solidly 
at the periphery of the challenge. She had not taken the lead 
on any tasks or proposed different ways of completing them. 
She simply followed the guidance of her more experienced 
teammate, Mark. 
In the following two days, Jane approached tasks with a dif-
ferent attitude. She began to spend less time assisting Mark, 
and more time working independently and taking the lead on 
various projects. During these days, Jane demonstrated her 
increasing confidence by using a variety of power tools she 
had previously not used alone (e.g., power drill and circular 
saw), and by making critical decisions vis-à-vis the plans for 
designing and constructing parts for the new cabinets of 
MakerTruck. During the second half of the third day, Mark 
had to leave the team to work on something else outside the 
DIG. Mark’s absence became an opportunity for Jane to en-
gage in the team’s tasks in a different manner. For example, 
when changes in the other teams’ designs were made, Jane 
took the initiative to redesign the cabinets and shelves on 
one side of the truck to meet the needs of the other teams, 
while ensuring storage space would not be lost. Addition-
ally, when more pieces of wood were needed for the cabi-
nets, Jane cut the pieces herself using the circular saw, while 
Laura assisted her by holding one end of the wood. By the 
end of the fourth day of the IDC, Jane had transformed into 
someone who was highly confident in her ability to use the 
power tools in the makerspace as well as in her ability to 
make critical decisions related to the project. On the last day 
of the challenge, Jane assumed the role previously held by 
Mark. Her teammates began learning from her and following 
her lead. For example, at the start of the day, Jane’s team-
mates, Laura and Tara, began to observe her while she used 
the jigsaw. Later, they asked her to teach them how to use it, 
and by the end of the day, Jane’s teammates were consulting 
with her to verify the accuracy of the work they had com-
pleted using the jigsaw.  
In the absence of the graduate student mentor, Jane was able 
to assume his role, train her first-time teammates on a 

variety of tools, and lead her team to complete the project. 
Throughout the course of the IDC, Jane progressively trans-
formed from a timid, yet engaged participant into an experi-
enced member of the team who could confidently assist oth-
ers. Along the way, she also developed a collection of highly 
relevant engineering-related skills and knowledge.  

B. THE CONTENT TEAM 
The Content Team had a very different member composition 
than The Furniture Team. This team had two high school 
juniors and two SMU freshman, with all being first-time par-
ticipants. Unlike Jane’s team, there were no experienced 
members in this team, and no opportunity for any of the 
first-time participants to work closely with other experienced 
members outside their team. It was difficult to follow one 
single individual from this team because they decided to 
tackle the entire challenge as a team. For that reason, we use 
the whole team as our second subcase.  
During the first day, this team was the least organized and 
less guided. They formed into a group based on the ideas 
they had proposed individually as improvements for the 
MakerTruck. Most of their ideas revolved around the physi-
cal look of the truck and the marketing and signage needed. 
This made sense, as two of the members mentioned being 
proficient with a popular visual design software, and want-
ing to make the truck a welcoming environment for anyone 
who stepped into it. By the end of the day, the team had not 
spent much time discussing the goals of the challenge. They 
did not have a plan of action or even a tentative list of items 
to address.  
On second day, the team decided to begin by redesigning the 
look of the “tool card,” a booklet describing all the items in 
the truck. They wanted to create a logo for each tool card 
and develop a layout that was consistent throughout the 
booklet. They worked on that task for most of the day, until 
the teams regrouped to discuss the progress with everyone. 
After the team shared their progress, one of the facilitators 
realized the team was not going in the expected direction. 
They were focusing on the visual aspect of the tool cards, as 
opposed to the type of content displayed on the cards. That 
was problematic because the design was already being com-
pleted by an outside source. The need to address in this chal-
lenge was making the content relevant to those who visit the 
truck. The facilitators redirected the team and provided addi-
tional guidance regarding their next steps.  
After realizing they were going the wrong direction, the 
team appeared quite disappointed. However, they quickly 
gathered back together and discussed ways to complete the 
new task without having to start over. Their new plan did not 
come without issues; they required a different set of 
knowledge, tools, and materials to complete the new task 
and none of the members had significant experience. For ex-
ample, to improve the content on the tools cards, such that 
they showed connections to K-12 education, the team 
needed to know the specific content areas and grade levels 
where connections could be made. This became an issue, as 
one member mentioned having zero knowledge of K-12 
teaching. Nevertheless, one member took on the challenge of 
searching online for lesson plans showing those connections. 

 



  

Another issue in their new plan was the use of the vinyl cut-
ter, laser cutter, and the 3D printer. Although one member 
had some knowledge of how to use a laser cutter, the one at 
the DIG was different than the one she had used before. This 
team spent more time trying to learn how use the tools on 
their own, than actually using them. On several occasions, 
Johnny, one of the graduate student facilitators, noticed they 
were struggling with the machines and he offered to train 
them on the machines. However, every time he finished 
training them, Johnny would leave the team to work on their 
own. When the team moved on to a different machine, 
Johnny would approach them and offer training again. Simi-
larly, Aiden, another graduate student facilitator, had to help 
the team several times. Once, with the 3D printer, and an-
other time with the sewing machine.   
By the last day, the team had completed all of their tasks and 
even taken on additional tasks. They struggled through each 
of them because they were either unfamiliar with the tools 
needed, or their content knowledge was simply not enough 
to meet their needs. The assistance of Johnny and Aiden 
were, without a doubt, what helped them move forward and 
complete their tasks. Once one member of team knew how 
to use a machine, he or she would train the rest. Eventually, 
they all become very comfortable using the 3D printer, the 
laser cutter, the vinyl cutter, and even the sewing machine.   

C. THE SYSTEMS TEAM 
The Systems Team was very different from both the Furni-
ture and Content Teams. This team had six members, and all 
were male. Two were engineering master students, one jun-
ior, two freshmen, and one was high school junior. While 
this team did not have any experienced DIG members, most 
of them had strong engineering backgrounds and experience 
using the tools found at the DIG. With the exception of the 
high school student, all were engineering students at SMU.  
On the first day, and just like the other teams, the team was 
formed based on their individual ideas for the redesign and 
improvement of the truck. They focused mostly on ventila-
tion, noise reduction, and efficiently powering the equip-
ment. From the time they first met as a group, the division of 
tasks was very clear. Although James, the high school jun-
ior, took it upon himself to lead the group and coordinate the 
tasks and assign members to each task, the other members 
did not necessarily follow his lead. Once the tasks were di-
vided, and subsequently the team into sub teams, the power 
dynamics changed. Every sub team became very independ-
ent and self-sufficient. The members within in each sub team 
possessed enough knowledge to complete the tasks on their 
own, without any guidance or direction from others. Sam 
and Jacob, the two master students, and Paulo, the SMU jun-
ior, decided to build an AC unit using an ice cooler and a 
small fan to address the ventilation issue in the truck. Alex, 
the SMU freshman, took the challenge of building an insu-
lated wooden box for the air compressor and reduce the 
noise it made in the truck. Alan, the other SMU freshmen in 
the team decided to create a 3D model of the truck on a 
modeling software, to better illustrate different ways in 
which the AC unit and the air compressor box could be best 
installed. James decided to look into adding LED lighting to 

the truck as well as a pull-out tent for the side of the truck.  
For the following three days, the sub teams worked inde-
pendently. The AC sub team did not encounter many issues, 
in terms of finding possible solutions. They experienced lan-
guage problems, as English was not their first language. 
However, they found ways to communicate either by repeat-
ing what each other said or using signs. At times, one of the 
IDC facilitators would join their conversations to help them 
reach a consensus. Many times, they had too many options 
and could not agree on the best ones. Other times, the facili-
tators reviewed relevant content knowledge, such as air flow 
dynamics, to help them determine their best option. The fa-
cilitator, however, never told them what to choose; he served 
more as a mediator.  
Alex and Alan continued working on their projects inde-
pendently. At times, Paulo would help Alex with the proto-
type for the air compressor box, when his teammates were 
not present, but once they returned he would go back and 
join them. Alex finished the prototype practically on his 
own. Once he tested it, and concluded it worked, he began to 
work on the box for the truck. Similarly, Alan worked on the 
3D model on his own. Paulo created a similar model, but 
when he realized Alan was creating one too, he abandoned 
his. During these days, James missed several sessions. He 
never made any progress with the LED lights, and did not 
work on any other tasks. He visited each sub team, as if he 
were checking on their progress, but never made any pro-
gress of his own. The sub teams shared their progress with 
him, when visited, and continued working on their own.  
During the last days, the teams worked on finishing and in-
stalling their units. James, once again, missed some of those 
sessions and eventually left the challenge. According to his 
friends from school, he had other things to do that over-
lapped with the IDC, so he had to leave. The team eventually 
completed and installed an AC unit, a noise-reduction box 
for the air compressor, and a breaker box for the electronics 
in the truck. Even though the breaker box was not something 
the sub teams were initially working on, Sam and Jacob pos-
sessed sufficient electrical engineering knowledge to com-
plete it on the last day.     

D. THE TEAMS 
It is clear that the experiences within each team were quite 
different. In the Furniture Team, we found what most would 
expect; a newcomer becoming a full participant through le-
gitimate peripheral participation with an experienced mem-
ber of a community of practice. Jane’s case illustrates how 
an individual can transform when he or she engage in activi-
ties with experienced members, that allow them to meaning-
fully participate and grow within a community. Her case fur-
ther illustrates how, once a full participant herself, she be-
came an experienced member to her other two first-time par-
ticipant members. According to Jane, the opportunities to 
participate made a big difference. In the following quote, she 
explains her previous experience with power tools and how 
she would like other girls approach similar situations:  

My dad would just spend an hour lecturing me on what 
not to do with them [power tools] or what they were for, 

 

 



  

but never let me use them. Those tools were just for the 
boys… Many girls might be afraid to use power tools. I 
was at the beginning too. But I think the only way to get 
girls to use them is by letting them try. Show me how they 
work, and then let me do it on my own.   

The experiences in the Content Team were not like that of 
Jane. The lack of an experienced member played an im-
portant role in how the members of this team engaged with 
the tasks, navigated the space, and identified themselves as 
makers. Even though they were able to complete all of their 
tasks, they encountered far more issues than Jane did. With 
no experienced member in close proximity, they had to fig-
ure things out on their own most of the them. And while they 
possessed some task-relevant ADK, that became useless 
when their tasks changed. Perhaps their “growth mindset” 
approach to learning is what helped them persevere through-
out the IDC. However, the impact of the two experienced fa-
cilitators, who were able to assist them just when they 
needed it, is undeniably what helped them move forward and 
complete their tasks. These facilitators played a role similar 
to Mark’s in Jane’s case. Arguably, the degree of participa-
tion with the team is what made the difference between the 
two cases. As the following quote suggests, in spite of the is-
sues the team encountered, their members gained a certain 
level of knowledgeable skills through their participation in 
the challenge:  

I’m part of the Content Team, and I helped with the con-
tent, the graphics, and things like that. I got better at using 
Adobe Illustrator and Adobe Photoshop, and I learned 
how to sew… and I had a lot of fun doing so.    

The experiences in the System Team were quite different 
from the other two teams. In this team, most of the members 
had strong engineering backgrounds and had high levels of 
experience using many of the tools found in the makerspace. 
The only member who did not share a similar level of expe-
rience or engineering background was James, the high 
school junior. Although none of the members of this team 
were experienced members of the DIG, they possessed a 
level of knowledge and confidence that allowed them to eas-
ily navigate the space, and approach their tasks, as experi-
enced members of the DIG would. Perhaps it was these char-
acteristics of the team that, in a way, did not let James fully 
participate. Once the team broke into sub teams, and each 
sub team had strong, knowledgeable, members, he was una-
ble to join any of them. In a sense, he was not needed. In 
fact, not even the facilitators were needed. These sub teams 
were so independent and self-sufficient that the only time 
they interacted with the facilitators was when they needed a 
mediator to settle differences in opinions. And for the most 
part, they never asked for the facilitator’s assistance; it was 
the facilitator’s decision to join their conversations. 
Whereas the Content Team lacked an experienced member, 
the Systems Team had too many. Perhaps not by being iden-
tified by others as experienced, but by identifying them-
selves as such and valuing each other’s engineering 
knowledge and prior experience with making tools as highly 
relevant in the tasks they engaged in. Had James been given 
the opportunity to join one of the sub teams and work 

closely with them, perhaps he would have had a different ex-
perience--one similar to Jane’s, in the Furniture Team, if not 
even more transformative.  

DISCUSSION 
In this paper, we present a case study of an immersive de-
sign challenge, situated within an academic makerspace in 
SMU’s Lyle School of Engineering. Within our case, we in-
vestigated three subcases to understand student experiences, 
as they participated in the activities designed for the chal-
lenge. The different levels of participation with experienced 
members of the makerspace were investigated to understand 
how their interactions with experienced members impacted 
the experiences of first-time participants throughout the 
challenge. Specifically, we looked at how students dealt with 
changes in accountable disciplinary knowledge in making 
tasks, identification as makers throughout the challenge, and 
navigation of the makerspace in general.   
Each of our sub cases presents a different narrative. Jane’s 
case illustrates an example of how a transformation from 
newcomer to full participant can take place when opportuni-
ties for newcomers to participate peripherally to experienced 
members of a community of practice are present. Thus, her 
case offers a model that enable such transformations by de-
signing teams, activities, and working environments with the 
characteristics found in her team. The Content Team case il-
lustrates the ways in which the transformation found in 
Jane’s case can be limited, if not eliminated, when the com-
ponents of the experienced member and member task-rele-
vant knowledgeable skills are missing. This case offers in-
formation about the degrees of participation with experi-
enced member necessary to help newcomers become full 
participants within a community of practice. Our last case, 
The Systems Team, further illustrates that missing the com-
ponent of the experienced member, does not necessarily 
mean full participation will be limited. The engineering 
background and prior experience with task-relevant tools al-
lowed members of this team to function as experienced 
members of the community. Their division of tasks and sep-
aration from the less experienced member, however, demon-
strate how having too many experienced members in one 
team can be beneficial for accomplishing the overall goals of 
the team, but negatively affect its less experienced members. 
In our study, the framework we developed allowed us to in-
vestigate the experiences in three different cases within the 
same context. The takeaways from our findings are not only 
what we found to help Jane become a full participant in her 
team, but also what limited members of the other teams to 
achieve the same. Should others attempt to implement simi-
lar challenges, within academic makerspaces, our findings 
should offer some ways in which the experiences of new-
comers may be improved by strategically designing the 
space, activities, and team compositions such that they 
match some of the characteristics found in Jane’s team and 
avoid the ones found in the Content and Systems Team.     
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