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INTRODUCTION 
At Lehigh University, we have a robust collective of fabrica-
tion resources that make up our campus network of Mak-
erSpaces called the Design Labs.  Budgets that support these 
spaces and the staff that run them are provided annually, and 
while they suffice to maintain existing operations, they do 
little in the way of providing enough resources to expand or 
add additional tooling and technology.  To that end, we have 
been entrepreneurial in our efforts to expand operations and 
add resources while at the same time providing skill devel-
opment to our student staff through revenue generating de-
sign/build services and projects for the campus and local 
community.  This effort has been bolstered through the use 
of reclaimed lumber from trees downed on campus in the 
wake of Hurricane Sandy in 2012.  
 

EARLY PROJECT BASED LEARNING 
The Design Labs at Lehigh University are staffed by two 
full-time, exempt status employees, the Director of the De-
sign Labs, who is also responsible for other shared resources 
as well as cross campus curricular development, and the 
Manager, whose primary responsibility is training, certifica-
tion, and safety in the shops.  This full time staff is aug-
mented by the addition of approximately thirty student em-
ployees paid from both operating budgets and federal work- 
study funds.  The primary responsibility of these students is 
to monitor the use of the Design Labs and ensure students 
are following the certification and safety protocols, answer-
ing questions, and assisting the users of the shop resources. 
 
The training for the student staff is rigorous. In addition to 
the robust standard certification all student users receive, 
further, in-depth, tutoring on each tool bolsters staff training.  
Moreover, lab employees take part in a type of appren-
tice/journeyman system whereby there is a hierarchical 
structure in place so that senior employees assist in the 
mentoring and training of the new hires.  What we have 
come to find, however, is that while this approach gives stu-
dent employees a robust understanding of safe use of the 
tools, there was still a large gap between that knowledge and 
the ability to effectively employ that knowledge to actually 
create something.  This was apparent when competent, well 
trained student staff attempted to assist other students and 
found that while they possessed a great deal of procedural 
knowledge they lacked the experience of a seasoned design-
er and fabricator. 
 

 
It was evident then, that the training needed to be augmented 
in such a way as to give these valuable student assets expe-
rience in not only using the tools safely, but in using the 
tools to productively craft something.  This approach is not 
new, and the merits of Project Based Learning are widely 
touted.  Recognizing this, the Director of the Design Labs 
started to inquire across campus if there were constituents 
who required fabrication services. 
 
Lehigh University and Campus Planning were among the 
first “customers” of the Design Labs services.  Early projects 
included fabricating worktables with steel box tube frames 
and butcher-block tops for several spaces around campus.  
These early projects grew welding and fabrication skill sets 
of several key student employees that then allowed the De-
sign Labs to tackle more challenging projects. Furthermore, 
returning professional results in these early projects was 
paramount to developing a customer base that would provide 
future work. Initially, these projects were managed by the 
Director and Manager of the Design Labs, who contracted 
the work and employed the students working on the projects. 
The internal-to-Lehigh clients would reimburse the Design 
Labs upon completion of the projects at competitive pricing, 
which would cover materials and labor while allowing some 
funding to be reinvested in the shop spaces available to the 
students. Through the interaction of guiding the student em-
ployees, the staff members increasingly came to recognize 
the academic value these types of projects have for the stu-
dents working on them, and began to seek out more oppor-
tunities to develop and deepen the educational impact of 
making. Several smaller projects across campus were found, 
and some, such as fabricating paint panels and boards for the 
Department of Art, Architecture, and Design’s studios, serve 
as repeatable introductions to help new students break into 
craft, while fulfilling another on-campus need. 
 
The shortcomings at this point, however, were twofold.  The 
projects were either too shallow of a dive into the world of 
craft and design to foster lasting interest, or too large in 
scope and infrequent to rely on. Short repeatable projects are 
great for introducing students to tools and proper methods of 
work, but the lack of space for ownership and meaningful 
design contributions hindered the development of 
self-direction and inner motivation.  While these projects are 
self-sustaining financially, there is little room for expansion 
if the client needs are fulfilled. On the other hand, construc-



  

tion of quality furniture and fixtures is time consuming un-
der the best of circumstances, let alone while trying to teach 
and facilitate these results with a group of undergraduate 
students with little experience in actually making anything.  
Due to this delay between project inception and product de-
livery, in depth projects were not as numerous as the availa-
ble capacity.  While these projects continued for several 
years and the professional staff saw first hand the benefits to 
the student employees’ skill sets and the operating budget, 
there was simply little room for growth. 
 

A STORM CHANGES THE COURSE 
In 2012, Hurricane Sandy ravaged the east coast.  The main 
campus of Lehigh University was not spared the storms de-
structive powers.  The ceaseless, driving wind downed pow-
er lines, closed campus for several days, and toppled trees.  
It was these trees that would provide the impetus for change.  
In the wake of the storm, the staff of the Design Labs re-
turned to campus, only to find the devastation that sustained 
sixty mile per hour winds could bring.  The shock of the 
changed landscape was second only to the sight of chain-
saws cutting huge trees into firewood-sized chunks.  We 
quickly found the head of our facilities department and 
asked that they not cut up all the trees, but instead allow us 
the opportunity to salvage useable lumber from the huge 
trees.  In the end we harvested about ten sections of trees ten 
to twelve feet in length and between twenty four and forty 
inches in diameter.  These were picked up by a local logger 
and transported to a local lumber mill where they were slab 
cut or quarter-sawn, air-dried for over a year, and then kiln 
dried. 
In the Spring of 2015 these trees were brought back to cam-
pus in the form of useable lumber. It was no easy feat find-
ing an adequate storage location, but eventually that chal-
lenge was overcome.  Now, the Design Labs was sitting on 
years worth of material; however, there was a new challenge 
to face.  This oak was from trees that were between 250 and 
350 years old.  All of the salvaged logs came from trees that 
grew in the heart of campus and were stalwart sentinels from 
a time before Lehigh was Lehigh, some even before the 
United States were United.  They had inherent nostalgic 
value that far exceed their market value.  In short, this was a 
one of a kind resource that could not be whittled away on 
small student projects. 
 

A NEW LIFE FOR OLD TREES 
After the lumber returned to campus, the Design Labs staff 
began a campaign to find a use for the valuable lumber.  The 
first opportunity came when the university architect inquired 
about the possibility of fabricating a pair of conference ta-
bles for a newly renovated space on campus.  The Director 
and Manager jumped at the chance, and worked with a few 
of their student employees to design two conference tables 
that would highlight the natural beauty and historical signif-
icance of the wood.  The design students were brought in at 
the outset of the project, accompanying the Design Labs 

staff in design deliberations and client meetings, setting the 
basis for how future work could unfold. In the end, natural 
edge slabs were paired with steel I-beam to provide a hand-
some design solution.  The student staff then swung into ac-
tion, guided by the professional staff, to fully realize the de-
signs and provide a professional result.  Every part of the 
tables was fabricated in university facilities using student 
labor.  Fig. 1 shows a student working on sanding the large 
slabs of wood that formed the tops of these tables. 
 

Fig 1: Student, Julia Patterson, sanding oak slab for first 
conference tables in Williams Hall 

 
Working on a project of this scale was not just a skill devel-
opment exercise for the involved students, but it also gave 
them a pride of ownership of their work that was rarely seen 
in other design-build projects.  The two conference tables 
debuted to much fanfare, earning press not only through 
on-campus outlets, but through community sources as well. 
 
The success of this first project led to the Design Labs being 
asked to design and build a new reception desk for the ad-
missions office.  The location of this piece would be in the 
atrium of the hallowed Alumni Memorial hall and would be 
seen by thousands of campus visitors, potential students, and 
alumni.  The scope of the project was also equally daunting 
– a desk that would take up an area nearly ten feet wide by 
ten feet long. 
 
All of those involved in this project realized the potential.  
This was more than just building a desk for a campus con-
stituent.  This was Lehigh students using ancient lumber 
from Lehigh’s campus, to design and then fabricate a desk 
that would serve as the first point of contact for nearly all 
campus visitors.  This was more than a design/build project; 
it was the opportunity to create a story and a campus legacy.  
With that in mind, an interdisciplinary group of eight stu-
dents was hand picked to design the desk.  The start of the 
project happened mid-semester, thus a formal class offering 
could not be created retroactively.  The students eagerly took 
on the challenge, not as a for credit course, but as an oppor-
tunity to participate in something that would leave their 
mark on campus.  These were excellent students who had 



  

full schedules, yet they put in countless hours to realize a 
worthy design for such an esteemed location. 
 
The student design team, mentored by the Design Labs pro-
fessional staff, worked through a traditional design process, 
doing hundreds of sketches, presiding over client meetings 
with the admissions group and university communications, 
and ultimately presenting three strong solutions to the design 
problem.  One of these solutions was unanimously chosen 
and then this group worked to engineer how the desk would 
be built.  Once engineered, this same group worked through 
costing the project and developing a budget and timeline, the 
students communicating with their clients throughout the 
process. Finally, this plan was implemented and the desk 
was fabricated. 
 
The project was of an unprecedented scale.  It had a welded 
steel frame, intricate wood panels, and a complex counter 
and desk area that had to fit the style of its gothic home 
while also being a fully functional reception desk.  Fabrica-
tion involved cutting, bending, and welding steel, CNC 
routing of intricate raised panel detail, and a lot of traditional 
woodwork. You can see the intricate complexity of the in-
ternal structure and skin in the assembly photo in Fig. 2. 
 

  
Fig 2: Reception desk construction 

 
Several of the students involved in construction had been 
involved in previous projects with the Design Labs, both 
large and small, and were given responsibility commensu-
rate with their skill level and availability. Senior students 
were not only fabricating, but serving as guides to younger 
classmates as well as taskmasters and assistant managers. 
Meanwhile the Design Labs staff oversaw the project, in-
structing and teaching as needed while maintaining the cha-
otic order of a workshop. Of course, the process was not 
without its problems, including the need to develop new 
ways to fabricate the complex wood panels and delays in de-
livery due to the sheer size of the project, use of the shops 
for curricular needs, and student availability. These were all 
overcome through the dedication of all those involved, and 
the Design Labs delivered a finished project shown in Fig. 3, 

that serves as the pride of the campus. 
 

Fig 3: Completed reception desk 
 

MORE THAN A WAY TO TEACH SHOP SKILLS 
In retrospect, it was quite apparent that the reception desk 
project served as far more than a method for using project 
based learning to teach student employees fabrication skills.  
The design process and client interactions served to mimic a 
real world design atmosphere; the engineering challenges 
were real, as were the project management components.  In 
the end the curricular impact was equally as important as the 
impact on student employee training and the positive impact 
of the budget.  At this stage, the Design Labs staff turned to 
their colleague in the department of Art, Architecture, and 
Design to work to formalize the approach into a curricular 
tool as well.   
 
During the spring semester of 2017, an interdisciplinary 
team of upwards of twelve undergraduate students was se-
lected to be part of a formalized design/build group.  The 
students chose to name themselves the South Side Makers, 
and worked to create a brand. The initial project list consist-
ed of two conference tables, a desk, and bookshelves, all 
contracted for on-campus destinations and organizations, 
and all utilizing the salvaged wood.  The larger group was 
broken up into smaller teams, each taking lead on one of 
these projects. 
 
The large group met weekly in a design review round robin 
presided over by the faculty and staff mentors.  Each student 
design team would present their designs, discuss outcomes 
of client meetings, and receive feedback on their sketches.  
Additionally there would be longer discussions about the 
feasibility of construction of many of the designs as well as 
the very real effect of the client budget on the possibilities.  
The small teams would find time to meet intermittently to 
regroup and adjust their approach and would present refined 
solutions the following week.  In many cases there were two 
or more designs inhabiting the same location, so there would 
also be coordination between the smaller groups to be sure a 
similar design aesthetic was maintained.  Aside from first 
contact, the group facilitators would rely on the student 
teams to work directly with the campus clients, as it was 



  

important the students had an opportunity to hone this skill 
without interference.  Once all parties agreed upon a design, 
the student designers would then work to create working 
drawing s of their designs and help with budgeting and 
schedule for the individual projects.     
 
As word of the Design Labs capabilities spread across cam-
pus, more and more inquiries were made from campus con-
stituents as to whether this group could tackle a particular 
design challenge.  While some of the bigger projects were 
pushed to a future date given the limited bandwidth of the 
group, the faculty and staff mentors the existing student 
group if they would be interested in tackling some of the 
smaller design projects, including a call by the local com-
munity for artist designed bike racks, a side table to be given 
to the retiring chairman of the board of trustees, and small 
giveaways for the international affairs department and a ma-
terials conference to be held on campus.  In each instance 
students from the group jumped at the chance to take own-
ership of these projects.  The group facilitators walked the 
fine line between overtaxing the talented student group and 
offering them up a variety of opportunities to showcase and 
hone their talents.  By the end of the semester, the student 
teams had come up with accepted designs for each of these 
challenges. Additionally they were awarded commissions for 
three bike racks from the City of Bethlehem. 
 
Of course, the end of the spring semester is also the end of 
the academic year and signifies a shift in students’ location, 
availability and status.  Some of the students from the design 
team left for the summer to take an internship or work a 
summer job, some graduated, and some new students were 
hired as student employees for the summer to work on these 
projects.  This “changing of the guard” warranted some con-
sternation among the staff, wondering if the team members 
who had worked so hard on the designs would feel left out 
not being able to work to make them become a reality, and 
on the opposite side, if some of the new hires would feel the 
same ownership of the project if they had missed the design 
phase. 
 
At this point, all of the designed projects have either been 
fabricated or are in fabrication currently, and it is evident 
that these worries were unfounded.  While it is true that the 
student designers who were not around this summer are a bit 
saddened they can’t work to fabricate the projects, their 
ownership of the project persists and they are regularly 
checking in on progress and asking for updates.  Similarly, 
the new hires are fully invested in the projects taking a care 
in their tasks that is well beyond their years while at the 
same time, learning invaluable hands-on fabrication skills.  
What’s more, there are always design decisions to be made 
in the fabrication stage of a project and these students are 
learning the art of interpreting design intent through the ma-
teriality of fabrication.  The bike rack project for South 
Bethlehem proved a particularly apt example of this.  Alt-

hough the commission for the bike rack designs was award-
ed, two of the sites were changed from the original proposed 
sites.  This resulted in the unenviable task of trying to stay 
true to the original design while making it work at a different 
location.  In consultation with the students who originally 
designed the bike racks for those locations, the summer em-
ployees had the opportunity to modify the designs for the 
new sites, the designs for which are shown in Fig. 4.    

 
Fig 4: Commissioned bicycle racks 

 
In the end, the original designers of the racks were satisfied, 
the student fabricators felt they had left their mark, and the 
city was pleased with the outcome.  On top of that, the South 
Mountain Makers and the Design Labs had one more feather 
in their cap and a rewarding learning experience to talk 
about.   
 

PLATFORM FOR DISCUSSION 
It is evident to all involved that there are very real benefits to 
undertaking these projects.  The students are enamored with 
leaving a lasting legacy at their eventual alma mater.  Their 
skill set has seen exponential growth through application.  
There is a very real cost savings on the part of the university 
by doing these projects “in-house” while, at the same time, 
the Design Labs sees the benefit of the those same dollars to 
reinvest into the lab instead of flow out to a contractor.  
Nevertheless, there are some very real concerns, including 
the ethical use of student labor for monetary gain by the 
university. 
 
When you ask the students involved in these projects, they 
do not at all feel as though they are being taken advantage 
of.  They see this as an opportunity to experience a “real 
world” design/build project from the safety of a curricu-
lar-based platform, with guidance from fellow students and 
staff members.  The students who labor to fabricate the items 
are compensated financially through hourly wages.  Simi-
larly, any “income”, is really just veiled cost savings to the 
university as these projects would be done, but by an outside 
vendor.  The ability to reinvest those dollars into the campus 
resources these students take advantage of for their curricu-
lar development and to bolster their coursework is an obvi-
ous advantage. 
 
Nevertheless, it is true that you could never support a 
twelve-person design team on the pittance that is generated 
by these projects without relying on the students interest to 
learn as a motivating factor for their participation. At one 
point, an idea was suggested to potentially produce furniture 



  

or other design products to sell to alumni who would have a 
desire for the salvaged wood, and would appreciate the his-
toric value of the material. While certainly appealing from a 
financial perspective, the idea was met with criticism from 
administration and staff, as it inhabited a grey area in the 
Universities non-profit status. It also raised the question of 
whether the students were being compensated sufficiently 
for the level of work being performed, when if similar work 
was performed elsewhere for a commercial interest, the level 
of pay could be higher than the going rate for student wages. 
Other models have been proposed, such as students selling 
their work in the university gift shop or similar outlets and 
receiving an additional commission on each piece sold, but 
discussions about undercutting other local business’ compe-
tition are ongoing as well. Currently, the Design Labs and 
South Side makers operate with a modified apprentice sys-
tem lifted from workshops of old.  Students and instructors 
have mutually agreed that credits and/or financial compen-
sation is not what this is about. Here the value of learning a 
new skill is to build a broader vocabulary, increase the re-
spect of your peers for your abilities and to contribute to 
something meaningful. 
 
In the end, the curricular outcomes far outstrip any potential 
ethical dilemma.  The students are informed and their par-
ticipation is voluntary.  They leave with both rigorously 
crafted projects to include in their portfolios and a set of de-
sign and fabrication skills that will endure a lifetime. Both of 
these are significant aids in advancing their careers. Perhaps 
most importantly, they leave with a deep sense of pride and 
accomplishment after making lasting contributions to a 
community they have become an integral part of. These 
carefully planned pieces of human infrastructure are the re-
sult of hard fought battles waged with their own hands, 
heads and hearts. 
 
 


