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INTRODUCTION 

Maker 502 is Universidad Del Valle De Guatemala’s 

(UVG’s) recent academic makerspace. Since its opening in 

2010 the space has evolved from an old machine shop with 

seldom use to an active makerspace that can be classified as a 

blend of Machine Shop/Project Space [1]. Currently, more 

than 500 students use the makerspace per year in activities 

that include curriculum courses, academic projects, student 

clubs and associations, and also, outreach STEM activities 

that are described below: 

Curriculum courses 

Maker 502 (Fig. 1), operates 14 hours per day from Monday 

to Friday. Main users are UVG’s undergraduate engineering 

students. The makerspace is dedicated 50% of the time to 

teaching skills in areas such as welding, manual machining, 

CNC machining and internal combustion engines. It also 

provides space for occasional laboratory practices of pneu-

matics and hydraulics, materials science, mechanical vibra-

tions and electrical installations.  

Fig.1 Maker 502 

Academic Projects 

Students can work on different types of projects within the 

makerspace. Two examples of successful projects manufac-

tured in the makerspace include the mechanism to simulate a 

flying carpet ride during the theater play “The Genie’s Lamp” 

and the structure for the first Guatemalan CubeSat that is 

expected to be launched to space in 2018. 

Outreach STEM Activities 

Maker 502 also receives high school students on special oc-

casions dedicated to promote STEM. These activities include 

UVG Expo, “Engineer for a day” and school tours. In all of 

them, both instructors and undergraduate students prepare 

workshops for the high school students.  

Clubs and Associations 

Maker 502 is also used by students who participate in Clubs 

and Associations. UVG´s Shell Ecomarathon team has been 

working over 4 years on their vehicle at the makerspace (Fig 

2). Other examples include: the CanSat Competition teams 

(2013 and 2014), the Formula SAE teams (2016-2018) and 

the Student Mechanical Engineering Association [2]. 

Fig.2 Student working the Shell Ecomarathon Competition vehicle

This paper describes some best practices and lessons learned 

regarding the space, equipment and management model used 

during the process of transforming this abandoned warehouse 

into a place that offers students the opportunity to develop 

competencies that help them become successful innovators 

such as curiosity, collaboration, integrative thinking, and 

experimentation [3]. 

SPACE AND PHYSICAL LAYOUT 

As the makerspace has evolved, its physical layout has 

changed in order to adapt to user growth, new equipment and 

student needs. The facility has an area of 176 m
2
, and since 

expanding its size would be very difficult and expensive; 

several reviews of physical layout have been made. The 

original design is showed in Fig. 3. At that time the space was 

used only for some courses, and basically had equipment for 

manual machining and internal combustion engines labora-

tory. 

When the use of the space grew, additional needs appeared: a 

desk space for the instructor, a welding section and a section 
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for pneumatics and hydraulics equipment (Fig. 4). Also, due 

to safety issues and local legislation compliance, an emer-

gency door was also needed [4].  

 
Fig.3 Original Layout, Maker 502 

 
Fig.4 Modified layout of Maker 502, incorporating pneumatics 

 and hydraulics, welding and an emergency door 

Finally, last year CNC machining equipment was acquired. 

Since this equipment demanded a considerable area to work 

(18 m
2
), a new physical layout was required. Two mezzanines 

were built, one for the instructor´s desk that was moved over 

the restrooms and one for a new storage area (Fig. 5). 

 
Fig. 5 Current layout of Maker 502, incorporating CNC 

 machining equipment 

Two key aspects of the original design of the building have 

allowed this space to be flexible and adapt to the user needs 

through the years: a high ceiling (6 m) for the use of mezza-

nines, and a 150 mm concrete floor that supports the instal-

lation of heavy equipment such as the new CNC machines. 

Among the lessons learned about the space and layout design 

were that the original design did not include an emergency 

door. Also, the main door of the building was not high enough 

for the CNC machines to enter with a lift truck. To solve this, 

we had to cut the sheet metal wall over the door. Another 

problem with the layout is that it was defined without con-

sidering the establishment of different areas according to the 

level of hazards of the equipment [5],  which caused difficulty 

to remove barriers for the use of the equipment by students 

and will be described later. 

 

EQUIPMENT AND FURNISHING 

Maker 502 has an extensive inventory of hand tools, manual 

machines such as lathes, mills, band saw, drill press; welding 

equipment like SMAW, Oxy-fuel, TIG and MIG; and the 

CNC machining centers VF-1 vertical mill and TL-1 lathe. 

Additionally, it has equipment for laboratory practices of 

pneumatics and hydraulics, mechanical vibrations and inter-

nal combustion engines. 

This makerspace started as a mechanical shop with manual 

machining equipment. All of this was installed in the shop 

building but was used very seldom. It was believed that this 

was due to the fact that the shop is a 15 minute walk from the 

main campus buildings. In 2010, interviews with students 

were conducted in order to determine what was needed to 

renova it. Main conclusions of these interviews were they 

needed hand tools and they did not mind where the shop was 

located, if they had what they needed to carry out their pro-

jects. 

Based on these, it was defined that a total of  US$3,900 would 

be invested in hand tools. Furthermore, to engage students in 

the use of the shop a new weekly laboratory for internal 

combustion engines would be added to the curriculum of 

mechanical engineering students which would require the use 

of the newly acquired tools. This was a very successful deci-

sion since with a small investment – two scrap engines were 

also acquired – a very attractive new course was opened to 

students who immediately started to attend to the shop regu-

larly. The decision to buy tools specifically for this purpose 

guaranteed that the shop would have tools to make almost 

anything. Up to this day, very few additional tools have been 

needed to do other things. 

After having manual machines and hand tools, the next need 

that appeared was to have welding equipment and work-

benches. The following investment was made in welding 

equipment. With this in place, a welding course could be 

taught, and during the first time the course was taught, stu-

dents made six workbenches themselves. Additionally, stu-

dents have manufactured for the makerspace: the emergency 

door, two mezzanines and stairs. 

CNC machining equipment is the most recent addition to the 

makerspace. As students started developing more complex 

projects, more advanced equipment was required and de-



  

manded.  

Some conclusions can be made after analyzing the evolution 

of the makerspace regarding equipment and furnishing. 

Starting a makerspace is something that can be made without 

a big investment in equipment. A basic set of hand tools, a 

homemade workbench and an electrical welding machine 

would be enough to start making things that will be needed to 

make a bigger makerspace. Workbenches and many of the 

furniture can be manufactured by the makerspace community. 

This will reduce costs and also increase engagement.  

Lessons learned: equipment by itself will not attract students 

to the makerspace. An additional plan to teach and support 

them through initial useful projects is necessary to guarantee 

engagement. 

 

STAFFING 

From 2011 to 2017 the number of students that attend classes 

in the makerspace has increased as shown in Fig. 6.  This has 

caused that in the last 2 years, an effective makerspace 

schedule has been complex to be developed to satisfy student 

needs. As more courses have been scheduled in the mak-

erspace, available time of instructors to support the devel-

opment of projects has been reduced.  

  
Fig. 6 Number of students that have used the makerspace since 2011 

Since the majority of equipment of the makerspace can be 

classified as Hazard Class 3 and 4 [5], and it is difficult to 

separate it from equipment classified as Hazard Class 1 and 2, 

current policy establishes that a student can only use the 

makerspace only if an authorized instructor is present and the 

student has been previously certified to use the equipment.  

This presents a barrier to develop handmade projects since the 

policy applies to all of the makerspace. 

Actual staffing model includes 2 instructors who each work 

42 hours per week, but most of the time they are teaching. 

This causes that even though, the makerspace has free 

schedule 50% of the time, instructors cannot support students 

for the development of projects all of this time, leaving only 

20% for that. The actual model does not consider students 

involved in makerspace management nor teacher assistants. A 

new model considering this is being evaluated, as some uni-

versities have shown successful models incorporating stu-

dents in makerspace management and attention [6] [7]. 

Clearly, having an instructor was a key issue to engage stu-

dents using the makerspace. But, after the student numbers 

and the need to develop more projects grows, a makerspace 

model that is based on the instructor attention is becoming 

inefficient. 

  

FUTURE WORK 

For technological innovation, science and engineering stu-

dents need a place where they can test and validate the fea-

sibility of their ideas. Creating prototypes is an essential step 

in the engineering design process and without the proper tools 

and spaces this can be difficult. For this reason, UVG wants to 

incorporate a makerspace system where students, professors 

and researchers can make and test new products and solu-

tions. If these types of spaces are not provided in the innova-

tion ecosystem, many ideas will lack the proper validation or 

readiness to become a marketable product. 

Three new makerspaces are currently being designed and will 

be implemented before the end of this year. Two of them will 

be open to the local communities and offer basic tools and 

machines. The third will focus on digital manufacturing and 

will be mostly used by engineering students. The construction 

of a new Center for Innovation and Technology will start next 

year. The first floor of the building will include a 930 m
2
 

academic makerspace.  

Makerspaces require a great deal of management. They have 

a large variety of equipment, tools and supplies that can’t be 

used by students or faculty without proper training. They also 

require a financial strategy to be sustainable, especially be-

cause of the heavy use and consumption of materials they 

have. The university foresees that it will have to change the 

way in which many departments currently work. 

Our future expectations are that more student ideas will be-

come tangible products. Using the different makerspaces, 

prototypes can be created and later tested and improved with 

user feedback. Hopefully more Guatemalans will be inter-

ested in studying STEM careers and want to design innova-

tive products that solve local problems and needs. 
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