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Abstract—Despite the many advantages of academic mak-
erspaces over conventional laboratories, the sustainable operation
thereof is fraught with practical difficulties and complexity. As
one alternative, this paper considers applying a hierarchical cur-
riculum structure to academic makerspaces. This is a powerful
way to operate the space systemically and obtain sustainable
college support under the umbrella of college management
systems. In this paper, we share the experiences of making and
running a curriculum in the SNU (Seoul National University)
academic makerspace for 2015–2018.

I. INTRODUCTION

The effectiveness of academic makerspaces in terms of stu-
dent learning, heterogeneous collaboration, and entrepreneur-
ship education has been demonstrated. However, academic
makerspaces face significant operational difficulties and com-
plexities, because they have several features that differ from
conventional campus spaces such as libraries or laboratories.
For example, the issues of mess-up and safety alongside
unexpected operating costs emerge when new trials are imple-
mented. The paper aims to share examples of how to overcome
these challenges based on the authors’ experiences.

II. SNU MAKERSPACE

An academic makerspace, namely the SNU Idea Factory,
was launched at SNU in March 2016. One specialty of the
SNU academic makerspace is a student-initiated project with
a high level of student involvement in space planning. Cross-
college and faculty-student collaboration enabled realizing the
project plan through support and donations from the campus
and community [1].

To attract curious and ambitious students scattered across a
large campus, we provided a kitchen-like co-working space
[2]. Here, students from all majors, not just engineering
colleges, can be involved. The layout of the space from the
project idea to its completion was provided in a causal relation
and chronological order. Figure 1 shows the space system of
the SNU Idea Factory, which flows from materials to ideation,
teaming, prototyping, and fabrication to entrepreneurship in a
causal order in one building.

III. PROBLEM STATEMENT

This paper reports a pilot study on hierarchical curriculum
structure as a potential solution for the invigoration and
sustainability of academic makerspaces by examining cases
at SNU.

Fig. 1. SNU Idea Factory space system.

Year/smstr Goal Course
1 How to think IV-A, IV-B
2 How to make (H/W) IV-C
3 How to speak in machine language (S/W) IV-D
4 How to scale-up IV-E, IV-F

TABLE I
CURRICULUM IN SNU ACADEMIC MAKERSPACE.

IV. CURRICULUM IN SNU ACADEMIC MAKERSPACE

Table I shows the hierarchical curriculum structure in an
academic makerspace at SNU, where students learning ranges
from How to think to How to scale up. All the courses
require that students make something, either alone or with
their colleagues. This structure can be applied to the four-
year undergraduate and four-semester graduate systems. Note
that the curriculum is designed to enable students to take
the courses regardless of their major. Considering differences
in the variety and level of expertise among students, the
curriculum is structured in a step-by-step way, as shown in
Table I.

A. Design for Engineering Practice

This course targets freshmen from various majors. The goal
is for students to learn and practice how to think through
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project-based and practice-based learning. The syllabus in-
cludes ideation, collaborative thinking, and critical thinking.
Based on the author’s several years of teaching experience,
human ideas are bound to their experience. To search for a
better idea in the experience space requires expanding the
experience. Experience can be expanded through 1) direct
experience, 2) collaboration with different experiences, and 3)
hands-on making for more sensitive observation. The first is
individually obtained in a long-lasting journey, and not limited
to class and campus. The second and third ways, applied in
this course, can be significantly facilitated in an academic
makerspace.

B. Essential Mathematics and Programming for AI

This course is a four-week program for learning essential
mathematics and programming to understand the fundamentals
of AI (Artificial Intelligence). It is designed to reflect the needs
of students who want to participate in advanced courses on
artificial intelligence and robot making. Target students in-
clude non-scientific and engineering undergraduates/graduates
who have no experience of programming, engineers removed
from mathematics and programming in the workplace, and
engineers who have little experience of statistics and geology
in programming or engineering. This course is designed to
incorporate micro-learning [3].

C. H/W: Digital Fabrication and Manufacturing

This course provides the theory and practice of digital
fabrication and manufacturing, and was inspired by [4], but
further developed to apply micro-learning in our makerspace.
This course will be quantitatively evaluated with the data in
Sec. V.

D. S/W: Autonomous Robot Intelligence

This course is designed for students who want to build
more intelligent things than insect-like intelligence. The course
introduces essential algorithms for autonomous robots using
the practical examples of self-driving cars and humanoids, e.g.,
mapping, localization, perception, decision-making, planning,
and machine and deep learning.

E. How to Make a Robot with AI

The goal of this course is to provide an opportunity to
make a product with the collaboration of members from very
different backgrounds, primarily engineering and design art
students [5]. The results of the project are published annually,
e.g., [6]–[9].

F. Global Product Development

The goal of this course is to provide students an opportunity
to make a global product through the collaboration of different
countries and members of diverse backgrounds. The course
requires students to execute a design project in a global
and interdisciplinary design team consisting of students with
various majors at other colleges and foreign universities, as
well as from the engineering college. Hong Kong University
of Science and Technology, Beihang University, and Tsinghua

Semester # of students Evaluation
Fall 2017 53 4.34/5.00

Spring 2017 21 4.58/5.00
Fall 2016 35 4.51/5.00

TABLE II
STUDENT PARTICIPANT AND STUDENT SATISFACTION.

University are participating in the course for the 2016–2017
year.

V. EVALUATION

Because of the page limit, this paper focuses on one
representative course, namely Digital Fabrication and Manu-
facturing, which is addressed in Sec. IV-C. Table II shows the
student evaluations of the three semesters. The statistics exceed
the average course evaluations at the engineering college and
university as a whole. Note that course satisfaction is quasi-
linear to the number of students. We have experienced and
found that the number of students in the practice-oriented
course is a key factor affecting student satisfaction, because of
the resource distribution, for example, the time and frequency
of faculty face-to-face meetings and availability of materials,
tools, and machines.

VI. CONCLUSION

These educational activities have achieved national fame,
and have finally lead to the nationwide distribution of
government-supported makerspaces. In this paper, we shared
how to plan a hierarchical curriculum structure in accordance
with the space program.
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